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13-2

Objectives

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

Understand the concept and benefits behind
Oracle-Managed Files (OMF)

Create and manage OMF files

Use SQL syntax to remove associated OS files
when removing a non-OMF tablespace from the
database

Create and alter default temporary tablespaces

Copyright © Oracle Corporation, 2001. All rights reserved.
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Oracle-Managed Files Overview

®* Oracle creates and deletes files as needed for
tablespaces, temp files, online logs, control files.

®* You only specify the OS directory to be used for
each file type:

— Reduce corruption caused by administrators

— Reduce wasted disk space consumed by obsolete
files

— Simplify creation of test and development databases
— Make development of portable applications easier

* OMF and non-OMF files can coexist

13-3 Copyright © Oracle Corporation, 2001. All rights reserved.

Oracle-Managed Files Overview

The Oracle-Managed Files (OMF) goal isto simplify the administration of Oracle
databases by eliminating the need for administrators to manage the files composing an
Oracle database directly. Administrators specify operations in terms of database objects
rather than by file names. Oracle internally uses standard file system interfaces to create
and delete files as needed for tablespaces, temp files, online logs, and control files.
Administrators only specify the OS file system directory to be used for a particular type of
file. The Oracle server ensures that a unique file (an Oracle-managed file) is used and
deleted when no longer needed.

OMF has the following advantages:
* Reduces corruption caused by administrators specifying the wrong file
* Reduces wasted disk space consumed by obsolete files
» Simplifies creation of test and development databases

» Makes development of portable third-party tools easier because it eliminates the need
to put operating system-specific file names in SQL scripts.

Note: Using Oracle-Managed Files does not eliminate any existing functionality. Existing
databases are able to operate as they always have. New files can be created as managed
files while old ones are administered in the old way. Thus, a database can have a mixture of
Oracle-managed and unmanaged files.

Also, this feature does not affect the creation or naming of administrative files such as trace
files, audit files, alert files, and core files.
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Who Can Use Oracle-Managed Files?

* Low end databases

* Databases that are supported by the following:

— Alogical volume manager that supports
striping/RAID and dynamically extensible logical
volumes

— Afile system that provides large, extensible files

13-4 Copyright © Oracle Corporation, 2001. All rights reserved.

Who Can Use Oracle-Managed Files?

The OMF feature is not intended to ease administration of systems that use raw disks. This
feature provides better integration with operating system functionality for disk space
allocation. Because there is no operating system support for allocation of raw disks (it is
done manually), this feature cannot help. On the other hand, because OMF requires that you
use the operating system file system (unlike raw disks), you lose control over how files are
laid out on the disks, and thus, you lose some tuning ability.
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New Dynamic Initialization Parameters

* Default OS directory:

— DB_CREATE_FI LE_DEST
* Control files and online log files:

— DB_CREATE_ONLI NE_LOG DEST n
* Two basic OMF configurations:

— All files in one file system directory

— Data files and temp files separated from log files
and control files

13-5 Copyright © Oracle Corporation, 2001. All rights reserved.

New Initialization Parameters

The default file system directory isthe location where Oracle creates database files (data
files, temp files, control files, and redo log files) when no file specification has been given
in a corresponding creation operation. The DBA defines this location with the

DB _CREATE_FI LE_DEST initialization parameter.

Two basic OMF configurations are envisioned:

1. A singleinitialization parameter, DB CREATE _FI LE_DEST, is specified. Thisis
probably alow end database. All the data files, temp files, control files and online logs
are created in the same file system location.

2. DB_CREATE_FI LE _DEST is set to give the default location for data files and temp
files. DB_CREATE_ONLI NE_LOG DEST_n isset to give the default locations for
online logs and control files. This configuration provides good separation of datafiles

and online logs, and optional Oracle multiplexing of online logs and control files
(DEST_1, DEST_2, ..., DEST_5).

Note: Some operations already do not require a specific file creation to be supplied (For
exampleCREATE DATABASE). These operations have a port-specific default creation
location. The new initialization parameters provide a way to override that default.

Also, it is possible to dynamically modify the above parametersAliifER SESSI ON or
ALTER SYSTEMcommands.
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OMF Example

1. Setting the initialization parameters

DB_CREATE_FI LE_DEST
DB_CREATE_ONLI NE_LOG DEST 1
DB_CREATE_ONLI NE_LOG DEST 2

"/ u0l1/ or adat a/’
"/ u02/ oradat a/’
"/ u03/ oradat a/’

2. Creating a database

CREATE DATABASE;

Note: Every created data file and log file is 100 MB
by default, with auto extensibility set, with
unlimited size for data files

13-6 Copyright © Oracle Corporation, 2001. All rights reserved.

OMF Example

Assume that you want to create a database where the data files and temp files are separated
from the online logs and control files. The online logs and control files are Oracle
multiplexed.

The DB_CREATE_FI LE_DEST parameter sets the default file system directory for the
datafiles, and temp files(/ u01/ or adat a). DB CREATE_ONLI NE_LOG DEST_1 and
DB _CREATE_ONLI NE_LOG DEST_2 set the default file system directories for online

log and control file creation. Each online log and control file is multiplexed across the two
directories (/ u02/ or adat a and/ u03/ or adat a).

Once theinitialization parameters are set, you can create the database with the CREATE
DATABASE statement.

Because a DATAFI LE clauseis not present and the DB_ CREATE_FI LE_DEST
initialization parameter is set, the system tablespace datafileis created in the default file
system (/ u01/ or adat a). Thefileis auto extensible with an initial size of 100 MB and
an unlimited maximum size. Thefileis an Oracle managed file.

Similarly, because a LOGFI LE clause is not present, two online log groups are created.
Each log group has two members, with one member in the

DB_CREATE_ONLI NE_LOG _DEST _1 location and the other member in the

DB _CREATE_ONLI NE_LOG DEST_2 location. The log files are created with a size of
100 MB. The log file members are Oracle-managed files.
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OMF File Names Structure

* OMF files comply with OFA

— Control files ora_%u. ctl
— Redo log files ora_%g_%u. | og
— Data files ora_ % %u. dbf

— Temporary datafiles ora % %.tnp

* You can manipulate existing OMF files like normal
files in SQL commands.

* |n order to determine if a database file is OMF:
— Look atthe al ert. | og file

— Iftheal ert.| ogis nolonger available, look at the
file name
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OMF File Names Structure

OMF file names are accepted in SQL commands wherever afile nameis used to identify an
existing file. That iswhy thereis no additional flag in the data dictionary to make the
distinction between OMF and non-OMF files. Only the name can tell. For many commands
thereis an alternate method for identifying the file (afile number, for example) so that the
name does not have to be typed.

If astatement that creates an Oracle-managed file finds an error or does not complete due to
some failure, then any Oracle-managed files created by the statement are automatically
deleted as part of the recovery of the error or failure. However, because of the large number
of potential errors that can occur with file systems and storage subsystems, there can be
situations where you must manually remove the files using operating system commands.
When an Oracle-managed file is created, its filename is written to the aert file. This
information can be used to find the file if it is necessary to manually remove thefile.

On the above dide the meaning of the wildcard charactersis the following:
* %u isan 8 character string that guarantees uniqueness

* %t isthe tablespace name, truncated if necessary to fit into the maximum length file
name. The tablespace name is placed before the uniqueness string so that all datafiles
for atablespace will appear next to each other in an aphabetic file listing

* %g isthelog file group number
» "or a_"identifies the file as an Oracle-managed file
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OMF File Names Structure (continued)

Note: The above discussion is based on Solaris systems, but on other platforms the names
should be similar, subject to the constraints of the platform’s naming rules. Undo files do
not have a special extension as with temp files; they are considered just like any other data

files.
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Managing OMF Control Files:
Database Creation

* |If no CONTRCL_FI LES parameter is specified,
Oracle uses (in order of precedence):

— DB_CREATE_ONLI NE_LOG DEST n
— DB_CREATE_FI LE_DEST

* If none of the above are specified, the default
destination is used (non-OMF).

e After database creation, create a CONTROL_FI LES
entry in the initialization parameter file (see Note)

* If thereis a CONTROL_FI LES parameter specified,
then the behavior is unchanged
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Managing OMF Control Files
Here are the two cases:

» If the CONTROL_FI LES initialization parameter is not set when the database is
created, a control file is created in each of the
DB_CREATE_ONLI NE_LOG _DEST_n locations. If those parameters are not
specified, then Oracle tries to use D& CREATE_FI LE_DEST parameter. If not
specified, then Oracle creates a non-OMF control file in the default directory
depending on the operating system used. If Oracle creates an OMF control file, you
are then required to add tBENTROL_FI LES parameter, set to the generated file
names, in the initialization parameter file.

Note: If a persistent parameter file is used (new in Orak|é®eCONTROL_FI LES
parameter is automatically set and saved when the database is created.

» If the CONTROL_FI LES parameter is set in the initialization parameter file, then
depending on the specified names (OMF format or not), the created control files can
be OMF or not.
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Impact of OMF on CREATE CONTRCLFI LE
Command

* |fthe DB_CREATE_.parameters are specified then the
created control file will be OMF.

®* You must create a CONTROL_FI LES entry in the
| NI T. ORAfile unless a server parameter file is used.

®* You must supply filenames in the DATAFI LE clause
even for existing OMFs.

* Depending on the [ NO RESETLOGS clause you must:
— Supply log file name if using NORESETLOGS
— Let Oracle create OMF redo logs if using RESETLOGS
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Impact of OMF on CREATE CONTROLFI LE Command

When you issue the CREATE CONTROLFI LE statement, a control fileis created (or
reused, if REUSE is specified) in the files specified by the CONTROL_FI LES
initialization parameter. If the CONTROL_FI LES parameter is not set, then the control file
is created in the default control file destinations. In order of precedence, the default
destination is:

« DB_CREATE_ONLINE_LOG_DEST_n

» DB_CREATE_FILE_DEST, if noDB_CREATE_ONLINE_LOG_DEST_n
speci fied

 If neither of the above parameters are specified, then the default location is used as in
previous versions (this is system dependent), and the control file is non-OMF.

If Oracle creates an OMF control file, and there is a server parameter file, then Oracle
creates £&ONTROL_FI LES initialization parameter for the server parameter file. If there

is no server parameter file, then you must cre&#&NTROL_FI LES entry in the

I NI T. ORAfile. If the data files in the database are Oracle-managed files, then the Oracle
generated filenames for the files must be supplied iD&T&AFI LE clause of the

statement.
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Impact of OMF on CREATE CONTROLFI LE Command (continued)

If the online redo log files are Oracle-managed files, then the [ NO] RESETLOGS keyword
determines what can be supplied inthe LOGFI LE clause:

* NORESETLOGSThe Oracle-generated filenames for the Oracle-managed online redo
log files must be supplied in the LOGFILE clause.

* RESETLOGSThe online redo log file names can be supplied as with the CREATE
DATABASE statement.
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Managing OMF Redo Log Files

®* You can add a complete group with the
ALTER DATABASE ADD LOGFI LE command (no file
specification, i ni t. or a parameters are used).

ALTER DATABASE ADD LOGHI LE;

ALTER DATABASE ADD LOGHI LE SI ZE 10M

®* You continue to add or remove individual
members by specifying full file names.

* If you drop agroup, all the corresponding OMF
files are deleted at the OS level as well.

* Archived logs cannot be OMF files.

‘ 13-12 Copyright © Oracle Corporation, 2001. All rights reserved.

Managing OMF Redo Log Files

You can usethe ALTER DATABASE ADD LOGFI LE statement to add a new group to
your current online redo log. The filename in the ADD LOGFI LE clauseisoptiona if you
are using Oracle-managed files. If afilenameis not provided, then aredo log fileis created
in the default log file destination. In order of precedence, the default destination is defined
asfollows:

« If DB_CREATE_ONLI NE_LOG DEST_ n initialization parameters are specified,
then an Oracle-managed log file member is created in each directory specified in the
parameters (up tWAXLOGVEMBERS for the database)

» Ifthe DB_CREATE_FI LE_DEST initialization parameters specified, and no
DB _CREATE_ONLI NE_LOG DEST_ n initialization parameters are specified,
then an Oracle-managed log file member is created in the directory specified in the
parameter.

If a filename is not provided and you have not provided one of the initialization parameters
required for creating Oracle-managed files, then the statement returns an error. The default
size for an Oracle-managed log file is 100 MB but as the second example above shows, you
can override this default.

Online redo log file members continue to be added and dropped by specifying complete
filenames (they are considered as OMF or not depending on the files names).

Archiving of log files works as it does today usingG_ARCHI VE_DEST _n and
LOG_ARCHI VE_FORNMAT initialization parameters. The archived logs moseOMF.
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Managing OMF Tablespaces

The CREATE TABLESPACE command has been
modified: DATAFI LE clause no longer mandatory.

CREATE TABLESPACE TBS1 [ DATAFI LE SI ZE 200M ;

* By default, OMF files are 100 MB in size and set to
auto extend with unlimited size.

* When you drop a tablespace, all OMF files are also
deleted at the OS level.

®* You can also add OMF files to a tablespace.
ALTER TABLESPACE TBS1 ADD DATAFI LE;

* The default file system directory can be
dynamically changed.

ALTER SYSTEM SET DB_CREATE_FI LE _DEST='/oradat a/’;
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Managing OMF Tablespaces

The default storage for all future tablespace is the location specified by the
DB_CREATE_FI LE_DEST initiaization parameter. If not specified, an error is raised
during OMF tablespace creation.

The CREATE TABLESPACE command has been modified so that the DATAFI LE clause
isno longer required. The datafileis created in the file system specified by the
initialization parameter DB_CREATE_FI LE_DEST.

By default, OMF data files are created with an initial size of 100 megabytes and they are
auto extensible with an unlimited maximum size. As shown in the first example above, you
can change those default values. The file names are internally generated and can be seen by
selecting the usual views. When the tablespace is dropped, the Oracle-managed files for the
tabl espace are automatically removed.

Oracle does not automatically create a new datafile. More space can be added to the
tablespace by adding another Oracle-managed datafile. The ADD DATAFI LE command
has been modified so that afile specification is no longer required. The default file system
can be changed dynamically by changing the DB_CREATE_FI LE_DEST initialization
parameter using ALTER SYSTEMor ALTER SESSI ON commands. This does not change
any existing data files. It only affects future creations.

Note: Everything true for normal tablespacesis also true for [ DEFAULT] TEMPORARY
and UNDO tablespaces. So CREATE TEMPORARY| UNDO TABLESPACE, and ALTER
TABLESPACE ADD TEMPFI LE commands no more need afile specification.
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OMF Examples

SQ.> create tabl espace tbs02
2 datafile size 300m size 300m

SQL> al ter database add logfile size 400m

SQ.> al ter database recover datafile
2 'ora_tbsl 2ixfh90q. dbf’;

SQL> alter table enp all ocate extent
2 (datafile 'ora_tbsl 2ixfh90q. dbf");

SQ.> alter database create datafile
2 '/ u03/oradatal/payroll/ora tbsl sd84oqy9. dbf’
3 as new,
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OMF

Examples

Here are some examples of OMF commands:

The first example creates two OMF data files in the default directory but with
specified size.

The second example adds an OMF log file to the default directory with a 400 MB
size.

The third example recovers the specified OMF data file.
The fourth example adds one extent to the table in the specified file.

The last example creates a new OMF data file in the default data file destination. The
old OMF file, if it exists, will be deleted.

Note: TheAS NEWCclause can be given to create an Oracle-managed data file in the default
data file location. If théS NEWCclause is specified and the old file is an Oracle-managed
file then the old file is deleted.

It should not be necessary for an administrator to use this command because RMAN uses
this as a means of restoring a file when no backup exists. This would normally happen
when the file has been created since the last scheduled backup of the tablespace.
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OMF and Standby Databases

* New STANDBY_FI LE_MANAGEMENT parameter

— AUTQO File adds on the primary are recreated on the
standby using the same file names

— MANUAL: Any OMF file adds on the primary are
reproduced on the standby with different names

* Path can be different depending on
DB_FI LE_NAME_CONVERT

e DB CREATE FI LE DEST can be specified but only
relevant after Standby activation (future files) and
possibly when adding OMF data file on the primary

®* Redo of tablespaces drop causes all
corresponding standby OMF files to be purged
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OMF and Standby Databases

A new standby initialization parameter, STANDBY_FI LE_MANAGEMENT, is added. Its
default value is FALSE and can have the following values:

* AUTO: A redo of afile add (OMF and non-OMF) will re-create the file with the same
name if it does not already exist. The file name conversion parameters are applied
first (if any). Also, other operations that add, remove or rename files will not be
allowed.

* MANUAL Redo for anon-OMFfileis handled asit istoday: an entry is created in the
control file, but afileis not created. Redo for an OMF file add causes an OMFfile
with a new name to be created in the standby’s default destination
(DB_CREATE_FI LE_DEST). File name conversion parameters are not applied to the

file name.

Redo of a tablespace drop (from the primary site), causes the tablespace’s OMF files to be
purged. In this case, non-OMF files (if any) are not purged for compatibility reasons.

ACTI VATE STANDBY DATABASE, CLEAR LOGFI LE, andOPEN RESETLOGS
create new OMF log files in the default destinations if there are any OMF log files in the
control file, and the control file is a standby.

Except for the above case, if tbB_CREATE_FI LE_DEST parameter is specified in the
Standbyl NI T. ORAfile file, Oracle uses it whenever you activate the standby. Oracle uses
this parameter to know where to create the files now and in the future.
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Automatically Drop Non-OMF Data Files

* A new option is added to the DROP TABLESPACE
command to delete the OS files associated with
the tablespace:

DROP TABLESPACE TBS1 | NCLUDI NG CONTENTS
AND DATAFI LES [ CASCADE CONSTRAI NTS] ;

* A new option is added to the ALTER DATABASE
TEMPFI LE DROP command to delete the
corresponding OS files:

ALTER DATABASE TEMPFI LE ' ...
DROP INCLUDING DATAFILES;

®* No specific redo is generated for OS files removal.

‘ 13-16 Copyright © Oracle Corporation, 2001. All rights reserved.

Automatically Drop Non-OMF Data Files

The goal of this new feature isto simplify the administration of Oracle databases by

providing administrators with an option to automatically remove a tablespace’s operating
system files when removing the tablespace from the database. This is working even if the
tablespace does not contain OMF files.

Changes have been made toDROP TABLESPACE andALTER DATABASE
TEMPFI LE commands in order to support this feature:

I NCLUDI NG CONTENTS AND DATAFI LES: Deletes the contents and operating system
files of the tablespace. A message is written to the alert log for each file deleted. The
command succeeds even if an operating system error prevents the deletion of a file. A
message describing the error is written to the alert log.

DROP | NCLUDI NG DATAFI LES: Drops the temp file from the database and deletes the
operating system file. The tablespace remains. A message iswritten to the alert log for each
file deleted. The command succeeds even if an operating system error prevents the deletion
of the file. A message describing the error is written to the alert log.

In addition, rollback of some operations that create operating system files will remove the
operating system files. This includeés: TER TABLESPACE ADD DATAFI LE, CREATE
TABLESPACE, andCREATE TEMPORARY TABLESPACE.

Note: No specific redo is generated for OS file removal. So, the removal of the operating
system file is not repeated in a standby database.
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Default Temporary Tablespace

* The Oracle9i default temporary tablespace feature
allows you to specify a database-wide default
temporary tablespace.

* The default temporary tablespace can be created

using the CREATE DATABASE or ALTER DATABASE
commands.

* When specified with the CREATE DATABASE
command, the default temporary tablespace is

locally managed and cannot be specified as
SYSTEM
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Default Temporary Tablespace

The default temporary tablespace feature specifies that a temporary tablespace isto be
created at database creation time. This tablespace is used as the default temporary
tablespace for users who are not otherwise assigned a temporary tablespace.

Users can be explicitly assigned a default temporary tablespace in the CREATE USER
statement. But if no temporary tablespace is specified, they default to using the SYSTEM
tablespace. It is not good practice to alow users to store even temporary datain the
SYSTEM tablespace. To avoid this problem, and to avoid the need to assign every user a
default temporary tablespace at CREATE USER time, you can use this feature.

Note: A default temporary tablespace can belocally or dictionary managed and can be
defined with the CREATE TEMPORARY TABLESPACE command or with the CREATE
TABLESPACE ... TEMPORARYmMmMand.
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Default Temporary Tablespace

* |f adefault temporary tablespace is not defined at
database creation, the SYSTEMtablespace is the

default temporary tablespace and a warning in
ALERT. LOGis made.

® Users not explicitly assigned to a temporary
tablespace are assigned to the default temporary
tablespace.

®* You can query the DATABASE PROPERTI ES view to
retrieve the current default temporary tablespace:

SQ.> SELECT property_val ue
2 FROM database properties
3 VWHERE property_nane =
4 ' DEFAULT_TEMP_TABLESPACE ;
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Default Temporary Tablespace

Oracle strongly encourages the creation of a default temporary tabl espace when creating the
database in order to move away from using the SYSTEMtablespace for temporary data.

Users can obtain the name of the current default temporary tablespace using the
DATABASE _PROPERTI ES view. The PROPERTY_NANME column contains the value
" DEFAULT_TEMP_TABLESPACE" and the PROPERTY_VALUE column contains the
default temporary tablespace name.
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Create Default Temporary Tablespace
at Database Creation Time

CREATE DATABASE dbl CONTROLFI LE REUSE
LOGFI LE 'logl.lo0g’ SIZE 10M
LOGFI LE '10g2.10g’° SIZE 10M
DATAFI LE * df 1. dbf’  AUTOEXTEND ON
' df 2. dbf’  AUTOEXTEND ON
NEXT 10M MAXS| ZE UNLI M TED
DEFAULT TEMPORARY TABLESPACE dt sl
TEMPFILE *dts_1.f ' SIZE 60M
EXTENT MANAGEMENT LOCAL UNI FORM SI ZE 1M
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Create Default Temporary Tablespace at Database Creation Time

Y ou can specify the DEFAULT TEMPORARY TABLESPACE clause of the CREATE
DATABASE command to create a default temporary tablespace for the database. Oracle
assigns to this temporary tablespace any users for whom you do not specify a different
temporary tablespace. If you do not specify this clause, the SYSTEM tablespaceisthe
default temporary tablespace.

Y ou can a'so specify how you want this tablespace to be managed. In the above example, a
locally managed tablespace is used.

Note: The default temporary tablespace must have a standard block size.
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Alter Default Temporary Tablespace

* The ALTER DATABASE command has been

extended to allow changing the default temporary
tablespace:

SQL> ALTER DATABASE db1l
2 DEFAULT TEMPORARY TABLESPACE dt s2;

® Users using the old default temporary tablespace
are automatically reassigned to the new default
temporary tablespace
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Alter Default Temporary Tablespace

When migrating from earlier versions of Oracle, the DBA is ableto assign any temporary

tablespace, either dictionary or locally managed, as the default temporary tablespace using
the ALTER DATABASE command.

Note: When auser is explicitly assigned to the default temporary tablespace, this same user
is automatically assigned to the new default temporary tablespace whenever you change the
default temporary tablespace by using the ALTER DATABASE command.
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Restrictions on
Default Temporary Tablespace

* The default temporary tablespace cannot be
dropped until after a new default is made available.

* Altering the default temporary tablespace to a
permanent tablespace is not allowed (except for
SYSTEMtablespace).

* The default temporary tablespace cannot be taken
offline.
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Restrictions on Default Temporary Tablespace

» Dropping a default temporary tablespace: Dropping the default temporary tablespace

is not allowed until after a new default is made available. AINKER DATABASE

command must be used to change the default temporary tablespace to a new default.

The old default temporary tablespace is then dropped only after a new default

temporary tablespace is made available. Users assigned to the old default temporary

tablespace are automatically reassigned to the new default temporary tablespace

» Changing to a permanent type versus temporary type: Because a default temporary

tablespace must be eitf®YSTEMtablespace or a temporary type tablespace,
changing the default temporary tablespace to a permanent type is not allowed.

» Taking default temporary tablespace offline: Tablespaces are taken offline to make

that part of the database unavailable to other users (that is, an offline backup,

maintenance, or making a change to an application that uses the tablespace). Because
none of these situations apply to a temporary tablespace, taking a default temporary

tablespace offline is not allowed.
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Summary

In this lesson, you should have learned how to:
* Create and manage Oracle-Managed Files (OMF)

* Usethe new | NCLUDI NGclauses to remove files
at the OS level

®* Assign a database wide default temporary
tablespace
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Practice 13-1 Overview

This practice covers the following topics:

®* Creating and managing OMF and non-OMF files in
the same database

* Using the I NCLUDI NGclause of the DROP
TABLESPACE command to remove non-OMF files

* Usingthenew db create file dest
initialization parameter
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Practice 13-2 Overview

This practice covers the following topics:
* Assigning a default temporary tablespace to users
* Using the DATABASE PROPERTI ES view
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Tablespace Management
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14-2

Objectives

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

Understand the concept of Automatic Undo
Management

Create and maintain undo tablespaces

Create and properly use multiple block sizes
within a database
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Automatic Undo Management

* Automatic Undo Management simplifies and
automates rollback segment management.

®* You can manage rollback segments automatically
or manually by choosing a rollback mode.

® The mode is set with the UNDO MANAGENMENT
Initialization parameter with these values:

— AUTO The instance manages rollback segments
automatically.

— MANUAL (default): You must create and manage
rollback segments manually.
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Automatic Undo Management (AUM)

Every Oracle database must have a method of maintaining information that is used to roll
back, or undo, changesto the database. Such information consists of records of the actions
of transactions, primarily before they are committed. Oracle refers to these records
collectively as undo records.

When arollback statement is issued, undo records are used to undo changes that were made
to the database by the uncommitted transaction. During instance recovery, undo records are
used to undo any uncommitted changes applied from the redo log to the datafiles. Undo
records provide read consistency by maintaining the before image of the data for users who
are accessing the data at the same time that another user is changing it.

Historically, Oracle has used rollback segments to store undo. Space management for these
rollback segments has proven to be quite complex. Oracle now offers another method of
storing undo that eliminates the complexities of managing rollback segment space, and
allows DBAsto exert control over how long undo is retained before being overwritten. This
method uses an undo tablespace.

Y ou cannot use both methods in the same database instance, although for migration
purposes it is possible, for example, to create undo tablespaces in a database that is using
rollback segments, or to drop rollback segmentsin a database that is using undo

tabl espaces.
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Automatic Undo Management Concepts

* Rollback datais managed by means of an undo
tablespace

®* For each instance, you must allocate enough disk
space for the workload of the instance in the undo
tablespace versus allocating a number of rollback
segments in different sizes.

* The notion of a single SYSTEMrollback segment is
retained.

— Created automatically within the SYSTEMtablespace
— Automatically managed and cannot be taken offline
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Automatic Undo Management Concepts

With this design, you allocate undo space in a single undo tablespace, instead of
maintaining a set of statically alocated rollback segments. For each Oracle instance, you
only have to allocate enough disk space for the workload in that instance in an undo
tablespace. Y ou no longer need to decide on the different number and sizes of rollback
segments to create, and on how to assign transactions (of different sizes) strategically to
individual rollback segments.

Also, you don’t need to adjust the attributes of rollback segments, in order to juggle
between undo block contention and space utilization issues.

Oracle9i: New Features for Administrators 14-4




Automatic Undo Management Concepts

* Rollback segments are still used but are internally
created and maintained, and are called undo segments.

* With automatic undo management, you cannot CREATE,
DROP, or ALTERundo segments.

* Undo segments have the same structure as normal
rollback segments but they:

— Support automatic creation
— Use a modified allocation policy compared to Oracle8i
— Support dynamic extents transfer

® SMON shrinks undo segments when needed.
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Automatic Undo Management Concepts

An undo tablespace is organized as a uniform bitmapped tablespace. It is composed of one
or more files containing undo segments.

Each undo segment is assigned undo extents. The structure of these segments are internally
the same as Oracle8i rollback segments, except that they cannot be manipulated by means
of therollback segment DDL statements. They are intentionally called undo segments here
so that they will not be confused with rollback segments.

SMON is mainly responsible to shrink undo segmentsin the following situations:

* SMON will perform a shrink every 12 hours to remove undo space from idled undo
segments

* SMON will be signaled by foreground processes to perform a shrink whenever they
detect space pressure; that is, it has to steal space from another undo segment.

AUM mode supports automatic creation of undo segments. When the first DML operation

in a transaction is executed, an undo segment is chosen. The AUM transaction-bind
algorithm first attempts to bind one transaction per undo segment. If such a segment cannot
be found, the system will attempt to online other undo segments in the current undo
tablespace. If none is available, a new undo segment is created and brought online. If none
of the above steps succeed (for example, an undo segment cannot be created because the
undo tablespace is out of space), the transaction-bind algorithm then retries using the
Oracle8 approach, find the least-used undo segment. In these cases, several transactions are
executed in the same undo segment.
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Dynamic Extents Transfer
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USn stands for undo segment number n
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Dynamic Extents Transfer

AUM mode supports dynamic transfer of undo space between undo segments. If an
executing transaction needs more undo space, space is reused either from the current undo
segment or through an extension (such astoday). If none of these steps results in enough
free space for the transaction, inactive undo space is stolen from other undo segments. This
dynamic scheme allows space to be reused efficiently, so that users do not see any ORA-
30036 unless the undo tablespace is truly out of space.
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Specifying the Mode for Undo Space
Management

e Starting in AUM mode:
— UNDO_MANAGEMENT = AUTO

— UNDO _TABLESPACE: Specifies a particular undo
tablespace to be used. If it does not exists an error is
raised. This parameter is dynamic.

— If AUMis chosen and no undo tablespace is specified,
Oracle9i uses the first available one. If none are
available, Oracle9i uses the SYSTEMrollback segment.

e Starting in Rollback Segment Undo (RBU) Mode:
— UNDO _MANAGEMENT = MANUAL (the default) or
— Leave old initialization file unchanged
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Specifying the Mode for Undo Space Management

If you use the rollback segment method of managing undo space, you are said to be using
the rollback segment undo (RBU) scheme. If you use the undo tabl espace method, you are
using the Automatic Undo Management (AUM) scheme. Y ou determine whether to operate
in RBU or AUM mode at instance startup using the UNDO_MANAGEMENT initialization
parameter.

Starting an Instance in AUM Mode

The following initialization parameter setting causes the STARTUP command to start an
instance in AUM mode: UNDO_MANAGEMENT = AUTO. The default value for this
parameter is MANUAL .

When the instance starts up, it uses the undo tablespace specified by the
UNDO_TABLESPACE dynam c initialization parameter. For example:
UNDO TABLESPACE = undot bs01

The undo tablespace (in this example, undot bs01) must have already been created as
explained in the next slides, or the STARTUP command will fail. If the
UNDO_TABLESPACE parameter is omitted, the first available undo tablespace in the
database is chosen. If there is no undo tablespace available, the instance starts, but uses the
SYSTEM rollback segment. Thisis not recommended in normal circumstances, and an
alert message is written to the alert file to warn the DBA that the system is running without
an undo tablespace.

Note: If theinitialization parameter file contains parameters relating to RBU mode, they

areignored. ) o
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Starting an Instance in Rollback Segment Undo (RBU) Mode

The following initialization parameter setting causes the STARTUP command to start an
instance in RBU mode: UNDO_MANAGEMENT = MANUAL

If the UNDO_MANAGEMENT initialization parameter is not specified, the instance startsin
RBU mode. If an UNDO_TABLESPACE initialization parameter isfound, it isignored. For
DBAswho want to run their databases in RBU mode, their existing initialization parameter
file can be used without any changes.

Note: Y ou should continue to use old parameters such as ROLLBACK _SEGVENTS,
TRANSACTI ONS, TRANSACTI ONS_PER_ROLLBACK SEGVENT, and
MAX_ROLLBACK SEGVENTS, as previoudly.
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Creating an Undo Tablespace at Database
Creation Time

* An undo tablespace can be created if the instance
Is started in AUM mode.

* |f you do not specify an UNDO TABLESPACE clause,
an undo tablespace with the name SYS UNDOTBS
IS created.

— Default file size: 10 MB, AUTOEXTEND ON
— Default file name: DBU1<ORACLE. SI D>. dbf

SQL> CREATE DATABASE
2 UNDO TABLESPACE undot bsO1
3 DATAFI LE SI ZE 50M
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Creating an Undo Tablespace at Database Creation Time

There are two methods of creating an undo tablespace. The first method creates the undo
tablespace when the CREATE DATABASE statement isissued. It is used when you are
creating a new database, and the instance is started in AUM mode ( UNDO_MANAGEMENT
= AUTO). The second method is used with an existing database. It uses the CREATE
UNDO TABLESPACE statement. Y ou cannot create database objects in an undo
tablespace. It is reserved for automatic-managed undo data only.

To create an undo tablespace using the CREATE DATABASE statement, use the UNDO
TABLESPACE clause. The above statement use the UNDO TABLESPACE clausein a
CREATE DATABASE statement, and the undo tablespace is named undot bs01.

If the undo tablespace cannot be created successfully during CREATE DATABASE, the
entire CREATE DATABASE operation fails. Y ou must clean up the database files, correct
the error, and retry the CREATE DATABASE operation.

If the UNDO TABLESPACE clauseis not specified and the CREATE DATABASE
statement is executed in AUM mode, a default undo tablespace is created with the name
SYS_UNDOTBS. Thistablespaceis allocated from the default set of files used by the
CREATE DATABASE statement and its attributes are determined by Oracle. Theinitial
sizeis 10 MB, and it is auto extensible. This method of creating an undo tablespace is only
recommended to users who do not have any specific requirements for allocation of undo
Space.

Note: The example assumes that OMF files are used; no file name is specified.
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Creating an Undo Tablespace
After Database Creation

SQL> CREATE UNDO TABLESPACE UNDOTBS1
2 DATAFI LE " UNDOTBS1. DBF' S| ZE 50M

An undo tablespace:

®* Can be specified at instance startup using the
UNDO_TABLESPACE dynamic parameter.

® Can only be used in the AUTOMATIC mode for storing
rollback information.

* |s of permanent, locally managed type, read-write, and
in logging mode.
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Creating an UndoTablespace After Database Creation

The CREATE UNDO TABLESPACE statement is the same as the CREATE TABLESPACE
statement, but the UNDO keyword is specified. Oracle determines most of the attributes of
the undo tablespace. Y ou can specify only the DATAFI LE clause.

An undo tablespace is a permanent, locally managed tablespace, read-write, and in logging
mode with default block size. Valuesfor M NI MUMEXTENT and DEFAULT STORAGE are
system generated.

Note: One undo tablespace must be created per instance in the Real Application Clusters
environment. Also, an undo tablespace can be created with a non-default block size (see
later in thislesson).
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Altering an Undo Tablespace

* The ALTER TABLESPACE command can be used to
make changes to undo tablespaces.

* Most parameters are system managed.

* The following example adds another data file to
the undo tablespace:

SQ> ALTER TABLESPACE UNDOTBS 1
2 ADD DATAFI LE * UNDOTBS_2. DBF
3 AUTCEXTEND ON;
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Altering an Undo Tablespace

Undo tablespaces are altered using the ALTER TABLESPACE statement. However,
because most aspects of undo tablespaces are system managed, you need only be concerned
with the following actions:

» Adding or resizing a data file

* Renaming a data file

» Bringing a data file online or taking it offline
» Beginning or ending an open backup

If an undo tablespace runs out of space, or if you want to prevent it from doing so, you can
add more files to it or resize existing data files.
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Dropping an Undo Tablespace

SQL> DROP TABLESPACE UNDOTBS._2; |

®* This command has an implicit | NCLUDI NG CONTENTS
clause.

®* An undo tablespace can only be dropped if not currently
used by any instance.

®* Readers needing information from dropped undo
tablespaces may get ORA- 1555 error messages.
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Dropping an Undo Tablespace

Use the DROP TABLESPACE statement to drop an undo tablespace. The above example
dropsthe undot bs_2 undo tablespace.

An undo tablespace can only be dropped if it is not currently used by any instance. If the
undo tablespace contains any outstanding transactions (for example, atransaction died but
has not yet been recovered), the DROP TABLESPACE statement fails. However, because
DROP TABLESPACE drops an undo tablespace even if it contains unexpired undo
information (within the retention period). Y ou must be careful not to drop an undo
tablespace if undo information is needed by some existing queries because readers
accessing transactions residing in dropped undo tablespaces may result in ORA- 1555, if
the snapshot is older than the DROP-SCN of the undo tabl espace.

DROP TABLESPACE for undo tablespaces behaves like a

DROP TABLESPACE ... INCLUDING CONTENTSatement. All contents of the undo
tabl espace are removed.

Note: If you are using OMF files, then the corresponding files also get removed. Y ou can
enter: DROP TABLESPACE ... INCLUDING CONTENTS AND DATAFILES$n order
to removed the corresponding non-OMF files.
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Switching Undo Tablespaces

®* Only one undo tablespace can be used by an
instance at a time.

— Except for a PENDI NG OFFLI NE UNDOtablespace

® Switching is done by using the ALTER SYSTEM
command.

ALTER SYSTEM SET UNDO_TABLESPACE=undot bs02; I

ALTER SYSTEM SET UNDO_TABLESPACE='"; I
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Switching Undo Tablespaces

Y ou can switch from using one undo tablespace to another. Because the
UNDO_TABLESPACE initialization parameter is a dynamic parameter, the ALTER
SYSTEM SET statement can be used to assign a new undo tablespace. The following
statement effectively switches to a new undo tablespace:

ALTER SYSTEM SET UNDO_TABLESPACE = undot bs02;

Assuming undot bs01 isthe current undo tablespace, after this command successfully
executes, the instance uses undot bs02 in place of undot bs01 asits undo tablespace.

If any of the following conditions exist for the tablespace to which you are switching, an
error isreported and no switching occurs:

* The tablespace does not exist
* The tablespace is not an undo tablespace
* The tablespace is already being used by another instance

The database is online while the switch operation is performed, and user transactions can be
executed while this command is being executed. When the switch operation completes
successfully, all transactions started after the switch operation began are assigned to
transaction tables in the new undo tablespace.
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Switching Undo Tablespaces (continued)

The switch operation does not wait for transactions in the old undo tablespace to commit. If
there are any pending transactionsin the old undo tablespace, the old undo tablespace
entersinto aPENDI NG OFFLI NE mode (status). In this mode, existing transactions can
continue to execute, but undo records for new user transactions cannot be stored in this
undo tablespace.

An undo tablespace can exist in this PENDI NG OFFLI NE mode, even after the switch
operation completes successfully. A PENDI NG OFFLI NE undo tablespace cannot be
used by another instance, nor can it be dropped. Eventually, after all active transactions
have committed, the undo tablespace automatically goes from the PENDI NG OFFLI NE
mode to the OFFLI NE mode. From then on, the undo tablespace is avail able for other
instances.

Note: If the parameter value for UNDO_TABLESPACE issetto’ ’ (two single quotes), the
current undo tablespace will be switched out without switching in any other undo
tablespace. This can be used, for example, to unassign an undo tablespace in the event that
you want to revert to RBU mode. The following example unassigns the current undo

tabl espace:

SQ.> ALTER SYSTEM SET UNDO TABLESPACE = '’ ;
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Changing the Retention Period for
Undo Information

* UNDO RETENTI ON: The amount of rollback
information to retain if possible

— Dynamic initialization parameter
— Default value: 30 seconds

® ORA- 1555 is still possible if an undo tablespace is
too small compared to the retention time

® Size the undo tablespace using this formula:

UndoSpace = UR * UPS + over head I
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Changing the Retention Period for Undo Information

Committed undo information normally islost when its undo space is overwritten by a
newer transaction. But for consistent read purposes, long-running queries may require old
undo information for undoing changes and producing older images of data blocks. The
UNDO_RETENTI ONinitialization parameter provides a means of explicitly specifying the
amount of undo information to retain. With a proper setting, long-running queries are more
likely to complete without risk of receiving the snapshot too old error.

Retention is specified in units of seconds. It is persistent and can survive system crashes.
That is, undo generated before an instance crash, isretained until its retention time has
expired even across restarting the instance. When the instance is recovered, undo
information is retained based on the current setting of the UNDO_RETENTI ON
initialization parameter.

The UNDO_RETENTI ON parameter can be specified initially in the initialization parameter

file, used by the STARTUP process. The UNDO_RETENTI ON parameter value can also be
changed dynamically at any time using the ALTER SYSTEMcommand.

The effect of the UNDO_RETENTI ON parameter isimmediate, but it can only be honored if
the current undo tablespace has enough space for the active transactions. If an active
transaction requires undo space and the undo tablespace does not have avail able space, the
system starts reusing unexpired undo space. Such action can potentially cause some queries
to fail with the snapshot too old error.

Note: If the UNDO RETENTI ONinitialization parameter is not specified, the default value
is 30 seconds.
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Changing the Retention Period for Undo Information (continued)

Given aspecific UNDO_RETENTI ON parameter setting and some system statistics, the

amount of undo space required to satisfy the undo retention requirement can be estimated
using the following formula:

UndoSpace = UR * UPS + over head
where:
* UndoSpace = number of undo blocks
* UR =UNDO_RETENTIOM seconds
* UPS = undo blocks per second
» overhead = small overhead for metadata (transaction tables, bitmaps, and so on)

Asan example, if UNDO_RETENTIOKRUR is set to two hours, and the transaction rate
(UPS is 200 undo blocks per second, with a4 KB block size, the required undo space
(excluding the small overhead) is computed as follows:

(2*3600 * 200 *4 KB)=5.8 GB

Such computation can be performed by using information in VSUNDOSTAView explained
in the next slides.
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Data Dictionary View to Support
Automatic Undo Management

* V$UNDOSTAT contains information about how
rollback segments are used by the current
instance.

* J|tis available for both MANUAL or AUTOmode.

e DBA UNDO EXTENTS shows the commit time for
each extent in the undo tablespace.

®* You can still use the views V$ROLLSTAT and
V$TRANSACTI ONin AUM mode.
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Data Dictionary View to Support Support Automatic Undo Management
The following views are available for obtaining undo space information:

* VSUNDOSTATcontains statistics for monitoring and tuning undo space. Use this view
to help estimate the amount of undo space required for the current workload. Oracle
also uses this information to help tune undo usage in the system. Thisview is
availablein both the AUM and the RBU mode. Statistics are available for undo space
consumption, transaction concurrency, and length of queriesin the instance. Each row
in the view contains statistics collected in the instance for a certain period of time.
The rows are in descending order by the BEGIN_TIME column value. Each row
belongs to the time interval (generally about 10 minutes) marked by ( BEGIN_TIME,
END_TIMB). Each column represents the data collected for the particular statistic in
that time interval. Thefirst row of the view contains statistics for the (partial) current
time period, and his END_TIMEis moving. The view ultimately reflects 24-hours
before it is reset and begins the cycle again. Every time theinstance is started, this
view isreset.

* VSROLLSTAT for AUM mode, information reflects behavior of the undo segmentsin
the undo tabl espace.

* V$TRANSACTIONCcontains undo segment information.

« DBA_UNDO_EXTENTShows the commit time for each extent in the undo
tablespace.

Oracle9i: New Features for Administrators 14-17



New Data Dictionary View to Support
Automatic Undo Management

This VSUNDOSTAT example illustrates how undo
space is consumed in the system for the previous
24 hours from time 16:07.

End- Undo TXn Txn Query Exten SSTood d
Time Blocks Concrcy Total Len Stol en Error
16: 07 252 15 151 25 2 0
16: 00 752 16 1467 150 0 0
15: 50 873 21 1954 45 4 0
15: 40 1187 45 3210 633 20 1
15: 30 1120 28 2498 1202 5 0
15: 20 882 22 2002 55 0 0

‘ 14-18 Copyright © Oracle Corporation, 2001. All rights reserved.

New Data Dictionary View to Support Automatic Undo Management
Here isthe detail of some of the important columns found in the VEUNDOSTAT view:

« BEGIN_TIME/ END_TIME Indicates the beginning/end of atime interval marked.
The rows are ordered descending by END_TIME

* UNDOBLCKS Represents the total number of undo blocks consumed. Used to obtain
consumption rate of undo blocks, and to estimate the size of the undo tablespace
needed to handle the workload of the system

* MAXCONCURRENCRepresents the maximum number of transactions executed
concurrently. Used as areference for users to understand the level of concurrency in
the current system

* TXNTOTAL Showsthe total number of transactions executed within the period

* MAXQUERY LENRepresents the maximum length of queries executed in the
instances

* SSOLDERRCNT Shows the number of snapshot too old errors that have occurred

within aperiod. Y ou can use this statistic to decide whether or not the
UNDO_RETENTIONparameter is set properly given the size of the undo tablespace.
Increasing the UNDO_RETENTIONalue can reduce the occurrence of this error.
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Dictionary View to Support Automatic Undo Management (continued)

The example above illustrates the peak undo consumption happened at the interval of
(15:30, 15:40), 1187 undo blocks were consumed in 10 minutes (or about 2 blocks/second).
Also, the highest transaction concurrency occurred during that same period with 45
transactions executing at the same time. The longest query execution (1202 seconds) was
executed in the period (15:20, 15:30).
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New Parameters to Support
Automatic Undo Management: Summary

e UNDO MANAGEMENT = { AUTO MANUAL}

e UNDO TABLESPACE: Specifies the undo tablespace
to be used

* UNDO_SUPPRESS_ERRORS = TRUE:

Suppresses errors while attempting to execute
manual operations while in AUTOmode

e UNDO RETENTI ON: Controls the amount of
rollback information to retain

‘ 14-20 Copyright © Oracle Corporation, 2001. All rights reserved.

New Parameters to Support Automatic Undo Management: Summary

UNDO_SUPPRESS ERRORS enables usersto suppress errors while executing RBU
(rollback undo mode) operations (for example, ALTER ROLLBACK SEGVENT ONLI NE)
in AUM (Automatic Undo Managed) mode. Setting this parameter enables usersto use the
AUM feature before all application programs and scripts are converted to AUM mode. For
example, if you have atool that uses SET TRANSACTI ON USE ROLLBACK SEGVENT
statement, you can add the statement " ALTER SESSI ON SET

UNDO_SUPPRESS ERRORS=TRUE" to the tool to suppress the error (OER 30019).

If you want to run in AUM mode, ensure that your tools or applications are updated to run
in AUM mode.
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Multiple Block Size Support

® Oracle9i supports the creation of databases with
multiple block sizes.

* The benefits to this feature include:
— Ability to maximize I/O performance

— Ability to transport tablespaces between databases
with different block sizes

* A database can be created with a standard block
size and up to four nonstandard block sizes.

* Block sizes can have any power-of-two value
between 2 KB and 32 KB.
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Multiple Block Size Support

Oracle9i supports the creation of databases with multiple block sizes. Thisfeature is useful
in the following situations:

* When transporting a tablespace from an OLTP database to an enterprise data
warehouse. Oraclefacilitates transport between databases of different block sizes.

* When you require the ability to locate objects in tablespaces of appropriate block size
in order to maximize I/O performance.

The block size of th&YSTEMtablespace is termed the standard block size. This is set
when the database is created. With Oragfe can specify up to four nonstandard block
sizes, in addition to a standard block size. In the initialization file, you can configure
subcaches within the buffer cache for each of these block sizes. Subcaches can also be
configured while an instance is running. You can create tablespaces having any of these
block sizes. The standard block size is used for the system tablespace and most other
tablespaces.
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Standard Block Size

® Set at database creation using the
DB BLOCK SI ZE parameter; cannot be changed

without recreating the database
®* Used for SYSTEMand TEMPORARY tablespaces

e DB CACHE SI ZE specifies the size of the DEFAULT
buffer cache for standard block size:
— Minimum size = one granule (4 MB or 16 MB)
— Default value =48 MB
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Standard Block Size

The DB_BLOCK_SI ZE initialization parameter specifies the standard block size for the
database. This biock sizeis used for the SYSTEM tabl espace, and for any temporary
tablespace. Unless specified otherwise, the standard block size is also used as the default
block size for atablespace. Oracle can support up to four additional nonstandard block
Sizes.

The most commonly used block size should be picked as the standard block size. In many
cases, thisisthe only block size that you need to specify. Typicaly, DB_BLOCK SI ZE is
set to either 4 KB or 8 KB. If not specified, the default data block size is operating system
specific and is generally adequate.

The block size cannot be changed after database creation, except by re-creating the
database.

The DB_CACHE_SI ZE initialization parameter replaces the DB_BL OCK_BUFFERS
initialization parameter that was used in previous releases. The DB_CACHE_SI ZE

parameter specifies the size of the cache of standard block size buffers, where the standard
block sizeis specified by DB_BLOCK_SI ZE.

For backward compatibility the DB_BLOCK _BUFFERS parameter still works, but it
remains a static parameter and cannot be combined with any of the dynamic sizing
parameters.
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Standard Block Size (continued)

Note: A granuleisaunit of contiguous virtual memory allocation. The size of a granule
depends on the estimated total SGA size whose calculation is based on the value of the
parameter SGA_MAX_SI ZE: 4 MB if estimated SGA sizeis< 128 MB, 16 MB otherwise
(for more details see later in this course).

Oracle9i: New Features for Administrators 14-23



Nonstandard Block Sizes

* Configure additional caches with the following
dynamic parameters:

— DB 2K CACHE_SI ZE for 2K blocks
— DB 4K CACHE_SI ZE for 4K blocks
— DB _8K_CACHE_SI ZE for 8K blocks
— DB_16K_CACHE_SI ZE for 16K blocks
— DB _32K_CACHE_SI ZE for 32K blocks

e DB nK CACHE SI ZEis not allowed
if nKis the standard block size

* Minimum size for each cache: one granule
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Nonstandard Block Sizes

The buffer cache initialization parameters determine the size of the buffer cache component
of SGA. Y ou use them to specify the sizes of caches for the various block sizes used by the
database. If you intend to use multiple block sizes in your database, you must have the

DB _CACHE_SI ZE and at least one DB_nK_CACHE_SI ZE parameter set. Each parameter
specifies the size of the buffer cache for the corresponding block size. The default value for
DB _nK_CACHE_SI ZE parametersis 0. Do not set this parameter to zero if there are any
online tablespaces with an n KB block size.

Platform-specific block size restrictions apply. For example, you cannot set

DB 32K _CACHE_SI ZE if the maximum block size on the platform isless than 32 KB.
Also, you cannot set DB_ 2K CACHE_SI ZE if the minimum block size is greater than 2
KB.

Note: These parameters cannot be used to size the cache for the standard block size. For
example, if thevalue of DB_BLOCK_SI ZE is2 KB, itisillegal to set

DB_2K_ CACHE_SI ZE. The size of the cache for the standard block size is always
determined from the value of DB_CACHE_SI ZE.
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Creating a Nonstandard Block Size
Tablespace

SQL> CREATE TABLESPACE tbs_1
2 DATAFILE ’'tbs_1. dbf’
3 SIZE 10M BLOCKSI ZE 4K;

SQ.> desc dba_t abl espaces

Name Nul | ? Type
TABLESPACE_NAME NOT NULL VARCHARZ2( 30)
BLOCK_SI ZE NOT NULL NUMBER
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Creating a Nonstandard Block Size Tablespace

Use the BLOCKSI ZE clause to specify a nonstandard block size for the tablespace. You
can specify the size in bytes or in kilobytes, using the “K” suffix.

In order to specify this clause, you must haveDBeCACHE_SI ZE and at least one
DB_nK_CACHE_SI ZE parameter set, and the integer you specify in this clause must
correspond with the setting of ob8_nK_CACHE_SI ZE parameter setting.

Restriction: You cannot specify nonstandard block sizes for a temporary tablespace (that is,
if you also specifffl EMPORARY) or if you intend to assign this tablespace as the temporary
tablespace for any users.

The first statement above creates a new tablespace thbed with the file
t bs_1. dbf having a block size of 4 KB. In order for this statement to succeed, the
buffers of size 4 KB must currently be configured in the buffer cache.

Note: A new column has been added to thelf ABLESPACES dictionary views in order to
reflect the corresponding block size used in a particular tablespace.
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Multiple Block Sizing Rules

* All partitions of a partitioned object must reside in
tablespaces of the same block size.

* All temporary tablespaces, including permanent
being used as default temporary tablespaces,
must be of standard block size.

* Index-organized table overflow and out-of-line
LOB segments can be stored in a tablespace with
a block size different from the base table.
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Summary

In this lesson, you should have learned how to:
®* Create undo tablespaces with the UNDO
tablespace clause

®* Use the BLOCKSI ZE clause to create tablespaces
with different block sizes
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Practice 14-1 Overview

This practice covers the following topics:

®* Creating a new undo tablespace and monitoring it
®* Understanding the dynamic undo space transfer
®* Switching undo tablespaces
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Practice 14-2 Overview

This practice covers the following topics:

* Transporting a tablespace into a database having
a different standard block size

* Using the new db_8k cache_si ze initialization
parameter
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Memory Management
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15-2

Objectives

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

Set parameters to enable automatic and dynamic
sizing of SQL working areas

Use new columns and views to gather information
regarding SQL execution memory management

Describe the allocation and tracking of memory
behind a dynamic SGA
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Automated SQL Execution Memory
Management

e Simplifies and improves memory allocation

* The size of the SQL working areas can be
automatically and dynamically adjusted.
®* Benefits include:
— Ease of memory tuning
— Reduction of time to tune memory

— Better throughput when a large number of users are
on the system

— Improved response time on queries
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Automated SQL Execution Memory Management

The Automated SQL Execution Memory Management feature simplifies and improves the
way memory is allocated for SQL execution without shutting down the databases.

Benefits

Manageability: In Oracle8i, aDBA can control the maximum size of the working areas
using various parameters such as SORT_AREA SI ZE, HASH AREA Sl ZE,

Bl TMAP_MERGE_AREA S| ZE, and CREATE_BI TMAP_AREA SI ZE, but these
parameter are difficult to set and tune. This feature releases the DBA from having to set the
various* AREA S| ZE parameters. It provides automatic and dynamic memory tuning,
reducing the amount of time required to set and tune these parameters.

Performance: Because the parameters are automatically and dynamically adjusted, this
feature can compensate for low or high memory usage, along with controlling the
maximum amount of memory a query can use. In addition, memory-consuming operations
such as hash-join, sort, and so on, dynamically alter their memory profile to ensure the best
possible use of system memory and optimal system performance.

Usability: The above mentioned parameters can often waste PGA memory because more
memory is allocated than is needed. By reducing the amount of memory used, the memory
otherwise allocated can be better put to use by other queries.
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PGA Memory Management

* PGA memory is classified to differentiate between
tunable and untunable memory:

— Tunable memory: Memory consumed by SQL
working areas

— Untunable memory: Remaining memory

® Sizes the tunable fraction of memory when
automatic mode is enabled

® Size of tunable portion allocated depends on an
overall PGA memory target

UNTUNABLE_MEMORY_SI ZE + TUNABLE_MEMORY_SI ZE <=
PGA_AGGREGATE_TARGET
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PGA Memory Management

In order to define what part of the PGA memory was affected by the automatic tuning
operation, the PGA was classified to differentiate between tunable and untunable memory.
Tunable memory is the memory consumed by SQL working areas while untunable memory
istherest. This feature concentrates on sizing the tunable fraction of the PGA memory
when the automatic mode is enabled. The size of the tunable portion allocated by an
instance depends on an overall PGA memory target explicitly set by the DBA. Under this
automatic mode the Oracle server triesto have:

UNTUNABLE MEMORY_SI ZE + TUNABLE_MEMORY_ S| ZE
<= PGA_AGGREGATE_TARGET

When the automatic mode is enabled, the Oracle server can only control the tunable
fraction of the PGA memory. If this memory accounts for avery small percentage of the
overal PGA memory, which istypically the case of OLTP workloads, it might be
impossible to enforce the above equation. In an OLTP system, tunable memory consumed
isareatively limited (<1%) part of total PGA memory. Indeed, the tunable memory
probably represents amajor fraction of the PGA memory only under DSS workloads. For
complex DSS workloads, the tunable memory accounts for most of the PGA memory
(>90%), and most of the memory used by the instance. In that context, managing the
tunable fraction is avery effective way to manage the overall PGA memory consumed by
the instance automatically.
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Enabling Automated SQL Execution
Memory Management

* Enabling automatic tuning requires the setting of
two parameters:

— PGA_AGGREGACE_TARCET: A dynamic system
parameter

— WORKAREA SI ZE PQLI CY: A dynamic session and
system level parameter, with two values:

— MANUAL: Tuning done using the % AREA SI ZE
parameters

— AUTQO Tuning done automatically
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Enabling the Automated SQL Execution Memory Management

PGA_AGCREGATE_TARGCET: A new system level initialization parameter set to specify
the target aggregate amount of PGA memory available to the instance. This parameter is
only atarget and can be dynamically modified at the instance level by the DBA.

Thereis not adefault value, and the range of valuesisfrom 10 MB to 4000 GB.

It must be set to a value before WORKAREA SI ZE POLI CY isset to AUTO. If you forget
this, you get the following error:

ORA- 04032: pga_aggregate_target must be set
before switching to auto node
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Enabling the Automated SQL Execution Memory Management (continued)

WORKAREA SI ZE_POLI CY: A new session and system level initialization parameter,
which has two values that allow a user to select between automatic or manual tuning of
work area sizes.

* MANUAL This mode is the default. Under the manual mode, tuning is done using the
existing %_AREA_SIZEparameters.

* AUTO: Under this mode, the work areas are sized to accomplish three goals:

— Tuned so overall size of the PGA memory never exceeds the value of
PGA_AGGREGATE_TARGET.

— Tunable memory allocated by a process is regulated so that a process never runs
out of memory.

— Memory should be allotted to work areas to optimize both throughput and
response time.

The default depends on the settindP@\ AGGREGATE_TARCET. If set to a value, then
the default isAUTO. If not set, then the default MANUAL.
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New Statistics and Columns

* New statistics in V$SYSSTAT, V$SESSTAT, and
VEMYSTAT:

wor karea nenory al | ocat ed

wor kar ea executions - opti nal
wor kar ea executi ons - onepass
wor kar ea executions - mnulti pass

* New columns added to VSPROCESS
— PGA ALLOC MEM
— PGA MAX_MEM
— PGA_USED MEM
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New Statistics and Columns

New statistics and columns have been added to accommodate the automati c mode of
Automatic SQL Execution Management.

New Statisticsin VESYSSTAT, VSSESSTAT and VSMYSTAT are as follows:

» workarea memory allocated :
Total amount of PGA memory in KB dedicated to work areas alocated on behalf of a
given session (V$SESSTAT) or system (V$SYSTAT)

» workarea executions - optimal size
The cumulative count of work areas which had an optimal size. For example: optimal
sizeisdefined if the sort does not need to spill to disk.

» workarea executions - onepass
The cumulative count of work areas using the one pass size. One passis generaly
used for big work areas where spilling to disk cannot be avoided.

» workarea executions - multipass
The cumulative count of work areas runni ng in more than one pass. This should be
avoided and is a symptom of a poorly tuned system.
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New Statistics and Columns (continued)
New Columnsin V$PROCESS are as follows:
* PGA_USED_MEMPGA memory currently used by the process.

* PGA_ALLOC_MEMPGA memory currently alocated by the process. Allocation
includes free PGA memory not yet released to the OS by the server process.

* PGA_MAX_MEMMaximum PGA memory ever allocated by the process.
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Example

SQL> SELECT nane, val ue FROM v$sysst at
2 VWHERE nane LIKE ' %wrk area% ;

NAME VALUE
wor k area nmenory all ocated 0
wor k area executions - optinal 1544
wor k area executions - onepass 11
wor k area executions - nultipass 2

SQ.> SELECT sum(pga_used nem), sun{pga_alloc_nem
2 sum pga_nmax_men) FROM v$pr ocess;

SUM PGA_USED MEM) SUM PGA ALLOC MEM) SUM PGA MAX_MEM)

9421418 10345058 22853922
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Example

In the example we used a PGA_ AGGREGATE_TARCET of 10 MB and the
WORKAREA POLI CY_SI ZE isset to AUTO.

The SUM PGA_ALLOC_MEM will thus remain near constant when Automated SQL
Execution Memory Management is enabled.

Note: The PGA AGGREGATE_TARGET memory is not shared equally among the current
sessions. Memory is adjusted whenever a session makes use of the adjustable PGA areas
(sorting, bitmap creation, hash join). If sessions are created or destroyed, the memory is
redistributed.
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New Views to Support
SQL Execution Memory Management

* New views have been created to display SQL
execution memory management information.

— V$SQ._WORKAREA: Displays information about work
areas used by SQL cursors.

— V$SQ._WORKAREA ACTI VE: Displays an
instantaneous view of the work areas currently
allocated by the system.

— V$PGASTAT: Displays memory usage statistics.
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New Views to Support SQL Execution Memory Management
These views are only populated if WORKAREA _SI ZE_POLI CY is set to AUTOVATI C.
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Example Use of V$SQL_WORKAREA

Example to find the top ten work areas requiring
the most cache memory.

SQL> SELECT *
2 FROM (SELECT workarea_address
: operation_type
pol i cy
: estimated_opti mal _si ze
FROM v$sql _wor kar ea
ORDER BY estinmated _opti mal _si ze DESC)

3
4
5
6
7
8 WHERE ROMNUM <= 10;
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Example Use of V$SQL_WORKAREA
The exampl e above gives the following output:

WORKAREA OPERATI ON_TYPE POLI CY  ESTI MATED_OPTI MAL_SI ZE
820DD4E8 GROUP BY ( SORT) AUTO 2. 9919E+10

821111C0 GROUP BY ( SORT) AUTO 74752

The sizeisthe calculated idea size, less may have been allocated.
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Dynamic SGA

* Implements an infrastructure allowing SGA
configuration to change without shutting down the
instance

* Benefits include:

— The Oracle server can modify its physical address
space use to respond to the operating system’s use
of physical memory

— It provides an SGA that will grow and shrink
dynamically in response to a DBA command.
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Dynamic SGA

Since itsinception, the SGA has always been a static allocation of memory, which was
shared across al Oracle threads of execution. The size of memory is calculated based on
valuesinthei ni t . or a parameter file. Once allocated, the amount of usable shared
memory could not grow or shrink. If a DBA wanted to increase the number of database
block buffers, the instance had to first be shut down, the initialization parameter file was
modified, and then the instance was restarted.

The dynamic SGA implements an infrastructure allowing the SGA configuration to change
while the instance is running. This allows the sizes of the buffer cache and shared pool to
be changed without shutting down the instance.

The dynamic SGA infrastructure alows limits to be set at run time on how much physical
memory will be used for the SGA. Conceivably, the buffer cache and shared pool could be
initially underconfigured and would grow and shrink depending upon their respective work
loads.

Additional buffer caches with different block sizes can be configured when importing or
creating tablespaces that use other block sizes.
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Unit of Allocation

®* The unit of allocation is a granule.

— Contiguous virtual memory allocation
— Size based on SGA MAX SI ZE

* SGA memory is shown in granules by SGA components.
* V$BUFFER POOL displays allocation and deallocation.
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Unit of Allocation

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

*« 4 MB if estimated SGA size is < 128 MB
+ 16 MB otherwise

The components (buffer cache and shared pool) are allowed to grow and shrink based on
granule boundaries. For each component granules are tracked and displayed by the
V$BUFFER _POOL view. The minimum SGA configuration is three granules (one granule
for the fixed SGA (includes redo buffers); one granule for the buffer cache; one granule for
the shared pool).
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V$BUFFER _POOL Columns

Column Description

ID Buffer pool 1D number

NAVE Buffer pool name. Possible values: DEFAULT, KEEP, RECYCLE.
Note: Currently, KEEP and RECYCLE pools only exist for the
standard block size. All non-standard block size pools are DEFAULT.

BLOCK_SI ZE Block size in bytes for buffersin this pool. Possible values: the

standard block size, the power of 2 non-standard block sizes, 2048,
4096, 8192, 16384, 32768.

RESI ZE_STATE

Current state of the resize operation

STATI C: not being resized

ALLOCATI NG memory is being allocated (can be canceled by the
user)

ACTI VATI NG new buffers are being created (user cannot cancel)
SHRI NKI NG buffers are being deleted (can be canceled by the user)

CURRENT_SI ZE

Present size of the sub-cache in megabytes

BUFFERS

Current instantaneous number of buffers

TARGET_SI ZE

If aresizeisin progress (stateis not STATI C), records new target
sizein megabytes. If the pool is STATI C, the value in this columnis
the same as the current size of the pool.

TARGET_BUFFE
RS

If aresizeisin progress, records new target sizein terms of buffers.
Otherwise, the value in this column is the same as the current
number of buffers.

PREV_SI ZE

Previous buffer pool size. If the buffer pool has never been resized,
the previous size is zero.

PREV_BUFFERS

Previous number of buffersin the buffer pool. Valueis zero if the
buffer pool has never been resized.

LO_BNUM Obsolete column
H _BNUM Obsolete column
LO_SETID Obsolete column
H _SETID Obsolete column
SET_COUNT Obsolete column
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Growing a Component’'s SGA Memory Area

Init.ora paraneter val ues:
SGA MAX_SI ZE = 128M
DB_CACHE_SI ZE = 96M
SHARED POOL_SI ZE = 32M

SQL> ALTER SYSTEM SET SHARED POOL_SI ZE = 64M
-- insufficient nenory error nessage
SQL> ALTER SYSTEM SET DB_CACHE_SI ZE = 64M

SQL> ALTER SYSTEM SET SHARED POOL_SI ZE = 64M
-- insufficient nenory error nessage, check
-- V$BUFFER POOL to see if shrink has conpl eted

SQL> ALTER SYSTEM SET SHARED POOL_SI ZE = 64M
St at enent processed.

‘ 15-15 Copyright © Oracle Corporation, 2001. All rights reserved.

Growing a Component’s SGA Memory Area

A DBA can grow a component’s SGA use by issuingheiER SYSTEMcommand to

modify thei ni t . or a parameters value. Oracle takes the new size, rounds it up to the
nearest multiple of 16 MB (the granule size in this case) and adds or takes away granules to
meet the target size.

Adding a number of granules to a component (increasing the memory use of a component)
with an with alPALTER SYSTEMcommand will succeed if Oracle has enough free

granules to satisfy the request. Oracle does not start freeing another components granules
for adding. Instead, the database administrator must ensure the instance has enough free
granules to satisfy the increase of a component’s granule use. If the current amount of SGA
memory is less thaBGA MAX_SI ZE, then Oracle is free to allocate more granules until

the SGA size reach&GA MAX_SI ZE.

The Oracle server, which invokes tReTER SYSTEMcommand reserves a set of

granules for the corresponding SGA component (init.ora parameter which defines the
component’s SGA use). After the reservation is complete, the foreground hands the
completion to the background process. The background process completes the operation by
taking the reserved granules and adding them to the component’s granule list. This is also
referred to as growing a components SGA memory area.
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Dynamic Shared Pool

®* The Shared pool can be dynamically resized to
grow or shrink using ALTER SYSTEM

SQL> ALTER SYSTEM SET SHARED POCL_SI ZE = 64M

* Allocation size has the following limits:

— Size must be an integer multiple of the granule size
— Total SGA size cannot exceed SGA_MAX_SI ZE
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Dynamic Shared Pool

Prior to Oracle9i, the SGA was allocated once, when the instance was started. If the shared
pool could not find alarge enough contiguous piece of memory, it signaled an error.

Example:

SQ.> alter system set shared_pool _size = 128M
alter system set shared_pool _size = 128M

*

ERROR at |ine 1:

ORA- 02097: paraneter cannot be nodified because specified
value is invalid

ORA-04033: Insufficient menory to grow pool
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Dynamic Buffer Cache

* The buffer cache can be dynamically resized to
grow or shrink using ALTER SYSTEM

SQ.> ALTER SYSTEM SET DB_CACHE_SI ZE = 96M

* The allocation size has the following limits:
— Size must be an integer multiple of the granule size
— Total SGA size cannot exceed SGA_MAX_SI ZE
— DB _CACHE_SI ZE can never be set to zero
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New Buffer Cache Parameters

* New parameters define cache sizes for primary
block size buffers:

— DB_CACHE SI ZE
— DB_KEEP_CACHE_SI ZE
— DB_RECYCLE_CACHE_SI ZE

* New parameters for the other block sizes

— DB nK CACHE SI ZE
n=2,4,8,16 or 32
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New Buffer Cache Parameters

The buffer cache consists of independent subcaches for buffer pools and for multiple block
sizes. The DB_BLOCK _SI ZE parameter determines the primary block size, which is used
for the SYSTEMtablespace. Three new parameters define the sizes of the caches for buffers
for the primary block size.

- DB_CACHE_SIZE
- DB_KEEP_CACHE_SIZE
« DB_RECYCLE_CACHE_SIZE

The new value of DB_ CACHE_SIZEefers only to the size of the DEFAULTbuffer pool
versus total size of the DEFAULT KEER, and RECY CLBbuffer pools.

Multiple Block Size Parameters

If tablespaces with different block size are used, then buffers for the block size must be
allocated. You must not usethe DB_nK _CACHE_ SIZEparameter that matches the
DB_BLOCK_SIZEvalue.
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Deprecated Buffer Cache Parameters

If set, values are used and warning message issued:
e DB BLOCK BUFFERS

* BUFFER POOL_KEEP

e BUFFER POOL_RECYCLE
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Deprecated Buffer Cache Parameters

The Buffer Cache size parameters DB_BLOCK BUFFERS, BUFFER _POCL_ KEEP, and
BUFFER_POOL_RECYCLE are deprecated, but have been maintained for backward
compatibility, and will be made obsolete in the future. If the parameters are set, their values
will be used, and awarning message will be made to encourage the user to migrate to the
new parameter scheme.

Prior to Oracl€e9i, the syntax for the BUFFER_POOL _SI ZE parameter allowed the user to
optionally specify the number of LRU latches for the buffer pool in addition to the number
of buffersin the buffer pool. These latches were allocated out of the total number of latches
specifiedin DB_BLOCK _LRU_LATCHES. Since DB_BLOCK _LRU_LATCHES is how
obsolete, the specification of the number of LRU latches for the buffer pool, if provided, is
ignored and internally calculated.

These parameters will continue to be static parameters. Furthermore, these parameters
cannot be combined with the dynamic size parameters. Combining them in the same
parameter file produces an error.
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Example Buffer Caches Setup

DB_CACHE_SI ZE = 48M || 4K
DB_KEEP_CACHE_SI ZE = 24M || 4K
DB_RECYCLE CACHE SIZE = 12M || 4K
DB _2K_CACHE_SI ZE = 24M || 2K
DB 8K _CACHE_SI ZE = 96M || sk
Total Buffer Cache =204M Buffer Cache
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Example of a Buffer Caches Setup
The Standard block sizeis 4K as default or specified using DB_BLOCK _SIZE.

Thisinstanceis setup with aKEEP and RECY CLE buffer for the standard block size. The
KEEP and RECY CLE can only be used with standard block size.

In addition there are block buffer cachesfor 2 Kb and 8 Kb block sizes.

The specified size for each buffer isrounded up to the nearest granule, in this example the
granulesizeis4 Mb.
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Dynamic Buffer Cache
Advisory Parameter

* Enables and disables statistics gathering for
predicting different cache size behavior

* Benefit:

— Information enables sizing the buffer cache
optimally for a given workload

e Enabled with DB_CACHE_ADVI CE
— Dynamic by means of ALTER SYSTEM
— Three values available: OFF, ON, and READY
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Dynamic Buffer Cache Advisory Parameter

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

The buffer cache advisory is enabled by means of the initialization parameter
DB_CACHE_ADVI CE. It isadynamic parameter by means of ALTER SYSTEM Three
values (OFF, ON, READY) are available.

DB_CACHE_ADVI CE Parameter Values:
* OFF: Aadvisory isturned off and the memory for the advisory is not allocated
* ON: Advisory isturned on and both cpu and memory overhead isincurred
* READY: Advisory isturned off but the memory for the advisory remains allocated.

Attempting to set the parameter to ON when it isin the OFFstate may lead to ORA-
4031: Inability to allocate from the shared pool . If the parameter is
inaREADYstate it can be set to ONwithout error because the memory is aready allocated.
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New View to Support Buffer Cache
Advisory

* V$DB_CACHE ADVI CE displays buffer cache
statistics gathered

®* Rows predict the estimated number of physical
reads for different cache sizes

e Computes a physical read factor

‘ 15-22 Copyright © Oracle Corporation, 2001. All rights reserved.

New View to Support Buffer Cache Advisory

The buffer cache advisory information is collected and displayed through a new view,

V$DB_ CACHE_ADVI CE. The view contains different rows that predict the estimated
number of physical reads for different cache sizes. The rows also compute a physical read
factor, which istheratio of the number of estimated reads to the number of reads actually
performed during the measurement interval by the real buffer cache.

V$DB_CACHE_ADVI CE Columns
 |ID : Buffer pool ID (Ranges from 1-8)
NAME Buffer pool hame

BLOCK_SIZE: Block sizein bytes for buffersin this pool, possible values are the
standard block size, and the power of two nonstandard block sizes; 2048, 4096, 8192,
16384, 32768

ADVICE_STATUS Status of the advisory
SIZE_FOR_ESTIMATE: Cache size for prediction (in megabytes)
BUFFERS_FOR_ESTIMATECache size for prediction (in terms of buffers)

ESTD_PHYSICAL_READ_FACTORPhysical read factor for this cache size; ratio of
number of estimated physical reads to the number of reads in thereal cache. If there
are no physical readsinto therea cache, the value of this columnis NULL.

ESTD_PHYSICAL_READSEstimated number of physical reads for this cache size
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V$DB CACHE ADVI CE Example

SQ.> SELECT nane, bl ock _size
2 buffers for _estimte
3 , estd_physical _read _factor
4 FROM v$db _cache_advi ce;

BUFFERS ESTD

BLOCK FOR PHYSI CAL

NANVE SIZE  ESTI MATE READ_FACTOR
DEFAULT 4096 980 1
DEFAULT 4096 1078 L9777
DEFAULT 4096 1176 . 9751
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Example

The exampl e above shows a sample output from V$DB_CACHE_ADVI CE. To interpret this
you need to know the current number of buffers; in this example it is 983.

The first line of output shows that at 980 buffers you should expect to see the same number
of physical reads aswe do now. If you increased the buffers to 1078, you should expect to
get 97% of the physical reads, or about a 3% reduction in physical reads.

The view also shows how many more reads will be doneif the number of buffersis
reduced. You will have atotal of 20 rowsin the output showing buffer sizes from 10% to
200% of the current buffer.

Note: The output has been formatted.
Note: The OEM Console has a graphical display of thisinformation
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Summary

In this lesson, you should have learned how to:

® Setup automatic tuning of work areas by using the
PGA AGGREGATE_TARCET and
WORKAREA SI ZE_POLI CY

* Dynamically modify the buffer caches and shared
pool sizes using ALTER SYSTEMcommand

* Enable and disable statistics gathering for
predicting different cache size behavior

* Monitor work area allocation with
V$DB CACHE ADVI CE
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Enterprise Manager Enhancements
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16-2

Objectives

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

Describe the new look and feel of the Console
Use the Console in standalone mode

Explain Enterprise Manager functionality that
supports Oracle9i database features

Generate HTML reports
Create user-defined events
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New Console Look and Feel

* Two pane, master/detail view of the environment

* Events, Jobs, and Groups functionality integrated in the
Navigator tree

* Database administration features fully integrated with
Console
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New Console Look and Feel

When user clicks on an item in the Navigator tree, the details of what has been sel ected
appear on the right-hand side of the console.

For example, when user clicks on Eventsin the Navigator tree on the left, the detail side

will show the Alerts, Registered, and History tabs, which contain details of Events for all
targets.
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Launching Enterprise Manager Console

= Oracle Enterprise Manager Console \ : |J|

OnacLe Enterprise MANAGER

i launch standalene

® [ogin to the Oracle Management Server

Administrator 'sysman
Password: e
Management Server: | stc-sund? leilce

i 0K | ;(.Za.t.h.ce.\. | Help |

snnwmmmmmwm Copyright @ Oracle Corporation 1998-20071, All rights reserved.
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Launching Enterprise Manager Console

When you launch the Console, choose between standalone or logging to the middle-tier
Oracle Management Server (OMS).

If the Management Server has not yet been installed nor configured, then you can launch
the Consol e standalone and connect directly to target databases to perform administrative
tasks such as deleting atable or creating a new database user. When launching standalone,
you can connect directly only to Oracle databases; no other types of targets are currently
supported for Oracl€9i.

If the Management Server has been installed and configured, then you can launch the
Console by logging into that Management Server. By logging into a Management Server,
you have access to more comprehensive management capabilities.

Note: The choice between launching standalone or through the Oracle Management Server
is also available through other Enterprise Manager applications.
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Console Launched Standalone

% Oracle Enterprise Manager Console Standalone
File Mavigator Object Tools Configuration Help RACL
Enterprisefianager

D
SHEE Metnark
* General Recovery | Resource Monitors

é\—DDatabases
L0 _SARCHAMD-LAP - SYSTEM
UB17_STC-S5UMOT - systemn - ~ 2 Shutd o

Database State

Foel

[“15how All States

G-_JIn-Doubt Transactions : i
-~ You are not logged on with SYSDBA privilege.
E-lIResource Consumer Groups All controls will be in a readonly state.
E-JResource Plans Database and Ihstance Information

4= Resource Plan Schedule Host Mame: STC-SUMNDT
<>—‘@.Schema DB Mame: g1y

e Se curity DB version: Oraclesi Enterprise Edition Release 8.1.7.0.0 - Frodu
With the Partitioning, and Objects options

i) Storage

S 73 Replication Instance Marne: ug17

] Instance Start Time: December 1, 2000 2:40:12 PM PST
=

@
2

Restricted Mode: o
Archive Log Mode: MNOARCHIWELOG
Read Only Mode: [

All Initialization Parameters...

@ @D (
(T $ 0 [
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Console Launched Standalone

When you launch the Oracle9i Console in standal one mode, it looks something similar to
DBA Studio in release 2.1 or 2.2 but with more features and enhancements.

Thisis ascreenshot of Console in standalone mode. The only targets in the navigator tree are
databases. Y ou add databases to the navigator tree as follows:
Adding Databasesto the Navigator Tree

1. Launch Console standalone.

2. Add the databases you wish to manage using the Add Database to Tree dialog box. This
dialog box appears automatically when you start the Console in standalone mode for
thefirst time. It is also available from the Navigator main menu. Y ou can manually
enter the Net service names or add them from thelocal t nsnanes. or a file.

Thereis no support for discovering nodes with Intelligent Agents when the Consoleis
launched standal one.
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Connections Using Management Server

% Dracle Enterprise Manager Console Administrator:SYSMAN Management Server:dhcp-shore-breeze-west-194-159_us_oracle.com O] =]

ation Help ORACLE

Enterpriseffanager

SHEE Metaork

DBA Studio

HJDatabaszes DEA Studio combines multiple -
database tools in one | )
ub1l.us.oracle.com N A .
g ——— application. Use DEA Studio to
administer:

augl
G-I Groups
EAJHTTP Servers

» Instances, including startup,
shutdown, and initialization

» Schemas, including tables,

G- JListeners indexes, and Oracled ohjects.

» Security, including user
accounts, roles, and
privileges.

» Storage, including
tablespaces, datafiles, and
rollback segments

» Replication, including
multimaster and materialized
wviews replication

» Oraclesi JVYM [(JServer),
including namespaces,
CORBA and EJB
components and their
permissions

To learn more about DBEA Studio,

chick the Quick Tour hutton

(B 8 B Gl 4 CTE)

4 >

Qlick Tour Latest Featuras
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Connections Using Management Server

There are several types of discovered targets in the navigator tree (for example, databases,
HTTP Servers, Listeners, and so on) as well as Events, Jobs, and Reports. These additional
types of targets and functionality would not be available if the Console were launched
standalone; only connecting directly to databases is supported in standalone mode.
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Standalone Connection Benefits

* Available out-of-the-box

* Does not require installation or configuration of
middle-tier Management Server

®* Does not require installation of Intelligent Agent
on administered database

® Connect directly to managed target
(only supported for Oracle9i databases)
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Standalone Connection Benefits

A Standalone connection alows a single user to use one or more applications without the
need of Oracle Management Server or Intelligent Agent. If you want to perform certain
administrative tasks that do not require the job, event, or group system, the standalone
Console can be used.
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Standalone Connection Restrictions

®* Only supports direct administration of Oracle
databases; no management of other targets

®* No access to Events, Jobs, and Groups

®* (Cannot share administrative information

e Cannot use Web-enabled applications

* No paging and e-mail blackouts

* Cannot store and access preferences

® Cannot use backup and data management tools
® Cannot customize, schedule, and publish reports
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Standalone Connection Restrictions

If you need access to any features that are not available in Standal one mode, then you must
install and configure the middle-tier Management Server and launch the Console by
logging into the Management Server.

Note: As only databases are supported for Oracle9i, Management Pack for Oracle
Applications and Management Pack for SAP R/3 do not support Standalone mode.
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Standalone Repository

When launching Console standalone, some
functionality requires standalone repository.

etails on how to create this user and grant it the appropriate user
wileges, click on the Help buttan

ername and password

PN S Copyright @ Oracle Corporation 1898-2000. All rights reserved.
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Standalone Repository

Standalone repository is a single user database repository schema that stores management
information for the targets you are managing while using the Console in Standal one mode.

When launching the Consol e standalone and accessing certain Management Pack
applications (for example, Oracle Change Manager, Oracle SQL Analyze, Oracle Index
Tuning Wizard, Oracle Tablespace Map, and Oracle Expert) for the very first time, you will
be prompted to create a single-user database repository schemato store management
information for targets being managed. Once this standalone repository schemaiis created,

it can be used by al five applications listed above; each application does not require its own
standal one repository schema.

This single-user database repository schema is separate from the repository that is created

when you install and configure a Management Server. This single-user database repository
schemaisfor asingle administrator and does not require a Management Server; while the
repository used by a Management Server is for multiple administrators and is required by

the middle tier. Furthermore, interaction, including migration or sharing of repository data,
between the “standalone repository schema” and the “Management Server repository” is
not supported. Database releases that support an Enterprise Manager release 9.0.1
standalone repository schema include:

» Enterprise Edition or standard edition, release 9.0.1
» Enterprise Edition or standard edition. release 8.1.7 and 8.1.6

» Enterprise Edition, release 8.0.6 (Objects Option must be installed and enabled)
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Enterprise Manager Support for
Oracle9i Database Features
®* Server managed parameter file (SPFI LE)
* Automatic Undo Management
®* Unicode

* Dynamic Memory Management and Buffer Cache
Sizing Advice

® Default temporary tablespace

® Multiple block sizes

®* Mean Time to Recovery (MTTR)

®* Backup and recovery enhancements
e Advanced Queuing
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Enterprise Manager Support for Oracle9i Database Features

The Console has been enhanced to support new features within the database management
system.
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Creating the SPFILE

I Import a pfile into an spfile I

Both the pfile and the spfile must be
located on the same machine as the
database.

pfile:

|f|:urivatefora€lifrel12;’dl Local Browse... |

spfile:
Sifrell2/dbssspfile.ora Local Browse... |

ok | |Cance|} Help |
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Creating the SPFILE

The SPFILE isinitially created from the initialization parameter file. SYSDBA or SYSOPER
privileges are required to create an SPFILE.

1. Right-click on the Configuration folder under Instance and click Import spfile, or select
the Configuration folder and click Import spfile from the Object menu.

2. Enter the location of the PFILE. Use the Browse button to search for the files on the
database machine. Enter the name of the SPFILE you want to create. Both the PFILE
and the SPFILE must be located on the same machine as the database.

3. Click the OK button to create the SPFILE.
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Creating a PFILE from SPFILE

I Export an spfile into a pfile

Baoth the pfile and the spfile must be
located on the same machine as the

database.

pfile:

fprivaftesoragisrel12/dl Local Browse.., |
spfile:

|IpriuateforaEli;’rel12.-’dl Local BFOWSE...E

I oK |Cance|} Help |
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Creating a PFILE from SPFILE

Y ou can export an SPFILE to create atext initialization parameter file. This may be
necessary to modify the SPFILE, which isin binary format or create backups of the SPFILE.
SYSDBA or SYSOPER privileges arerequired to create ani ni t . or a parameter file from
SPFILE.

1. Right-click on the Configuration folder under Instance and click Export spfile, or select
the Configuration folder and click Export spfile from the Object menu.

2. Enter the name and location for the PFILE you want to create. Use the Browse button to
search for the files on the database machine. Enter the name and location of the
SPFILE. Both the PFILE and the SPFILE must be located on the same machine as the
database.

3. Click the OK button to create thei ni t . or a file.
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Changing Parameters

Edit Database : Configuration — sys@JOSE.US.ORACLE.COM

Configured parameters are parameters which are stored in the server—side persistent file {spfile).
Parameter Narme Value Dynamic Category =]
; o7 _DICTIONARY _ACCESSIBILITY Security and Auditing
- active_instance_count oPS
; af_tm_processes v Miscellaneous
archive_lag_target v Miscellaneous
: audit_file_dest Security and Auditing
: audit_trail Security and Auditing
background_core_dump Diagnostics and Statistics
' background_dump_dest v Diagnostics and Statistics
: backup_tape_io_slaves v Backup and Restore
N bitmap_merge_area_size Sort, Hash Jeins, Bitmap Indexes
; blank_trimming AMs| Compliance
: buffer_pool_keep Cache and /O
; buffer_pool_recycle Cache and 1O
~circuits MTS
- commit_point_strength | Distributed, Replication and Snapshot
: compatible [ Miscellaneous
control_file_record_keep_time [ Redo Log and Recovery
control_files | [ Miscellaneous :
control_files File Configuration v.
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Changing Parameters
The All Parameters page lists al initialization parameters.

» For Oracle®databases, you must be connecte8¥8DBA to edit static initialization
parameters. To edit dynamic paramet8SDBA privileges are not required.

» For non-OracleRdatabases you must be connecte8¥8DBA to edit all parameters.

Changing Running and Configured Parameters

Running Parameters show the parameters that are currently running. If you change a
dynamic parameter, the change is effected immediately. If the database is restarted, you start
up with the original parameter value because it has not been saved to the SPFILE. If you
change a static parameter, the changes are saved to a PFILE or SPFILE and take effect when
the database is restarted.

Configured parameters are stored in the server-side parameter file. If you change a dynamic
parameter, the changes are saved to an SPFILE and take place immediately.
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Startup Using the SPFILE

Startup Mode

s hkd o
T Mo Maount
T Mount
® Open

Startup Options
[ Restrict access to datahase

[~ Read Only Mode:
Initialization parameters from
I Use Configured Parameters

Choose; the initialization parameter file wou will like to start the
data biase with

|<:Ioca| init.oraz Browse.,

(] 4 Cancel),l Help o
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Startup Using the SPFILE
Y ou can use the startup dialog to start the instance.
1. Right-click on the database folder and select startup, or select startup from the Object
menul.

2. If you want to startup the database using SPFILE, select the Use Configured Parameters
check box. Oracle reads the initiaization parameters from a server parameter filein a
platform-specific default location.

3. If youwant touseani ni t . or a file to start the database, deselect the Use Configured
Parameters check box and supply thei ni t . or a fileto start the database.
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Undo Tablespace Support

* Simplifies and automates the management of
rollback segments

®* You have the choice of managing rollback
segments or having Oracle automatically manage
undo data in an undo tablespace.

®* Therollback mode is set by the UNDO MANAGENMENT
parameter.

* New “undo” clause in the Create Tablespace
dialog

®* The Instance Management Undo tab displays all
details about the undo tablespace.
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Undo Tablespace

With Enterprise Manager, you can determine if adatabase isin Automatic Undo
Management mode. Y ou specify whether or not the database is using rollback segments or
an undo tablespacein thei ni t . or a file. Y ou should also specify which tablespace is the
undo tablespace.

When you create a new tablespace, you can make it an undo tablespace by selecting the
Undo option button in the Create Tablespace dialog. For an undo tablespace, all storage
options are disabled because they are handled automatically.

In addition, in Instance Management a new Undo tab displays all details about the undo
tablespace including the name of the current undo tablespace and retention time. The
retention time is the time of the longest transaction or the farthest back you want to go with
the server flashback feature.
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Undo Tab

Oracle Enterprise Manager Console Standalone

ORACLE

Enterpriseffanager
0
= Metw ork
iy General Mermory Recovery Resaurce Maonitors
SCdDatabases
-3 AHUNOLD. US.ORACLE.COM Undo Management: Automatic
E-fEl CSE17_AHUNOLD—PCZ Automatic Undo Management
E-EHEXTPROC_COMNNECTION_DAT
=7 SE.US.ORACLE.COM — sys A

Current Undo Tahlespace: | RES |

Unde Retention: |30 Seconds -

By Works pace

Bevert
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Creating an Undo Tablespace: Undo Tab

The Undo tab in Instance Management displays all details about the undo tablespace
including the name of the current undo tablespace and the retention time. The retention
time specifies the length of time to retain undo information. Committed undo information is
normally lost when the undo space is overwritten by newer transactions. For read
consistency purposes, if long running queries might require old undo information, the Undo
Retention field provides a means of specifying the amount of undo information to retain.
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Buffer Cache Size Advice View

.ﬁ'fié-_Bu"El Cache Size Advice - DLSUN1830_1521_NARFLG

Buffer Cache Size Advice

Relative change in physical reads

e
.00 T
[u} 10 z0 20 g0 S0 S0 TO 20 =Iu} 100 110 120 120 140

Cache Size (MB}
= Change in physical reads for various cache sizes
® Current cache size

Estimated Physical Reads

Fool Block Size Size For Esti... Buffers For E.. E=std Physical Estd Physical ... =

DEFALILT 8192 G416 a0z 11.929 358334

DEFALILT 8192 12832 1604 91911 276093 =

DEFALILT 8192 19248 2406 91326 274335

DEFALLT 8192 25664 3208 91319 274313

DEFALLT 8192 32080 4010 9.1295 2742432

DEFALILT 8192 384496 45812 1.8223 54740 —
Refrash | Close | Help |
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Buffer Cache Size Advice View

Y ou can view the Buffer Cache Size Advice information in Enterprise Manager as an
alternative to querying V$DB_CACHE_ADVI CE. The Enterprise Manager display includes a

chart of the information which makes it much easier to view and interpret the data.
How to Launch Buffer Cache Size Advice
1. Click the Memory tab under Instance > Configuration

2. Click on Buffer Cache Size Advice to see the advice for choosing the size of the buffer
cache

3. If thedb_cache_advi ce initialization parameter has not been changed, a dialog box
appears prompting whether you want to change the db_cache_advi ce initialization
parameter. If Y es, the parameter will be changed.

How to Interpret the Graphical Display

As you move the mouse over the graphical display of Physical Reads versus Cache Size
there will be text helping you interpret the data. For example, “If you set cache size to 5 MB
the physical reads will increase by 2%.”
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Creating Default Temporary Tablespace

Oracle Enterprise Manager Console Standalone
Eile Ma ORACL
Enterpriseifanager
@—* Network
S Databases

-3 AHUNOLD.US.ORACLE.CO @ Name: [DEFTEMP
E-f5) CS217_AHUNOLD—PCZ2 Tamnpfiles
B EXTPROC_COMNECTION | |File Name File Directory

e JOSE.US.ORACLE.COM — 5 DEFTEMP.dbf Aprivatesoragifre..,
SFB Instance e

EB Configuration
B-_JSessions
B0 In—Doubt Transactid
E-JRescurce Consumer
E-_JRescurce Plans

& Rescurce Plan Sche| &
- Scherma o
il Security
)—%Storage
Controlfile
= Tablespaces

E

< @

[E

3

[E

3

B Status
o (EOnline = R e Sl
(B

(B

(E=

B>

B>

CIaiffline iNormaI ]

 T¥pe
5 © Perrnanent
@& e perary
L [+ set as Default Termporary Tahlespace
= Datafiles S Uniele
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Creating Default Temporary Tablespace

Using Storage Management you can either create a new tablespace and set as the default
temporary tablespace or define an existing temporary tablespace as the default temporary.

Under the Create Tablespace folder, select the Type as temporary. This enables the Set
as Default Temporary Tablespace check box.

Select this check box to make this tablespace the Default temporary tablespace.
You can also reassign the default temporary tablespace to another one.
You cannot make the default temporary tablespace offline or make it permanent.
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Mean Time to Recovery

Oracle Enterprise Manager Console Standalone

ORACLE
Enterprisefanager
SRR Network

S Databases General Memory Recovery | Resource Manitors

HHUNOLD,US,ORACLE,COM ¥ Contrel instance crash recovery time

E-fE CSE17_AHUNOLD-PC2 Desired mean time to recover [300 Seconds -
- EXTPROC_CONNECTION_D, Current estimated mean time to recover: 8 Seconds

e JIOSE.US.ORACLE.COM — sys A
Media Recovery
Instance
The database is currently in No Archive Log mode.
Sessions [ Archive Log Maode

In—Doubt Transactions [ futeratic anchival

Log Archive Filename Format: |%t,%s.dbf

It is recommended that archive log files be written to multiple locations
spread across different disks.

Archive Log Destinationis)
Fprivateforadifrel12/dbsfarch

e Workspace

In Archive Log mode, hot backups and recovery to the latest time is
possible, but you must provide space for logs. If you change the

maode to Archive Log mode, you should take a backup immediately.
In No Aarchive Log mode, only cold backups can be taken, and data
can be lost in cases of database corruption.

Eevert

‘ 16-19 Copyright © Oracle Corporation, 2001. All rights reserved.

Mean Time to Recovery

» Controls the time required to recover from an instance crash

Specifies the maximum time you would like to spend to recover from an instance
crash

* When you specify a value for this field, tRAST_START_MITR_TARGET
initialization parameter is changed automatically.

For example, you are running an e-commerce site and you want to recover from an instance
crash within five minutes. You know the downtime can only be say, five minutes of

unavailability. You would set the MTTR to be five minutes. The database then assures it
can recover in that time.

Note: If this field is set to a short time, it can have negative impact on database
performance.
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Backup and Recovery Enhancements

®* RMAN scripts can be submitted and scheduled
through the Job system.

* RMAN Image Copy option support
®* Requires Oracle9i Intelligent Agent

® (Can be enabled in pre-Oracle9i Agents using
rman. tcl file
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Backup and Recovery Enhancements

To enhance the flexibility of the Backup and Recovery facility, the Job System supports an
RMAN-specific job task. Y ou can simply input any RMAN script and submit it through the
Job system.

How to Enable RMAN Script in Pre-Oracledi Agents

Addrman. tcl fileinto
$ORACLE_HQOVE/ net wor k/ agent / j obs/ or acl e/ r dbns/ gener al directory.
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Advanced Queuing

* Topology map displaying individual queues and
their states on the database selected

* View errors and drill down to diagnostic detail
®* View schedule details and messages
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Advanced Queuing

Advanced Queuing support is provided by introducing a new topology map that displays
individual queues and their states on the database selected, including dblink status. Y ou can
see where there are errors and drill down to additional diagnostic detail.
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HTML Database Reports

You can use report generation enhancements to
generate fully formatted reports. You can generate:

® Complete database configuration report

®* Report of only the properties of an object selected
in the Navigator tree

®* Report of object dependencies
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HTML Database Reports

Y ou can use report generation enhancements to generate fully formatted reports with just the
information you need.

Y ou can generate complete database configuration properties reports, or reports that contain
only the properties of an object selected in the navigator tree.

When you launch report generation, the dialog menus that appear are appropriate to the
currently selected object in the Navigator tree.

These reports are avail able in Standalone mode.
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Database Configuration Report
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Database Configuration Report

Y ou can extract information from the database and save it in different formats (text,
HTML, or Comma-Separated Values). For example, you can save the Instance, Storage,
Schemainformation to an HTML file.

How to Generatean HTML Report
1. Highlight Database in the Navigator tree.

2. Click the Create Report icon in the toolbar, or right-click the database folder and click
Create Report, or select Create Report from the Object menu.

3. Specify the desired contents of the report.

4. Click OK to generate the report or click View to generate and immediately view the
report.

User-Defined SQL

Optionally, you can use user-defined SQL, to provide a SQL script to be added as an item
under the Report Contents User Defined category.

Note: Each user defined SQL statement must be <= 2 KB.
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User-Defined Events

* Used to integrate any event monitoring script
(in any language) with the Event System

* Allows customization of monitoring

e Extends the benefits of the Event System to
existing user-defined monitoring scripts

®* Requires Oracle9i Intelligent Agent
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User-Defined Events

Y ou use user-defined events to integrate any monitoring script with the Event System. The
Intelligent Agent will run any specified script that you may define to check for conditions
specific to your environment. This allows much flexibility and customization to the type of
event conditions monitored by the Intelligent Agent. This also extends the benefits of the
Event System (cooperative monitoring among different administrators, notifications,
history, and so on) to existing monitoring scripts.

The monitoring script itself should include the following:

» Logic to check the specific event condition or value of the monitored metric (for
example, the amount of free disk space)

* Logic to return the current value of the metric or status of the event and any
associated message

If the current value of the metric is returned, then in the Create Event Ul, you must also
specify critical and warning thresholds against which the current value is compared.

Alternatively, the script can evaluate and return the status of the event (clear, critical,
warning, error) which is then propagated back and triggered accordingly.

The script itself can be written in any language, as long as the run-time requirements
needed by the Intelligent Agent to run the script are available on the monitored node.
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User Defined Event Tests

% Create Event

General Tests Farameters Schedule ALcess Fixit Johs

Selected Tests: User Defined Test Parameters:
User Defined Test Script @ Remote File ) Specify Content

F 71| Wiew Details...

Script Result O value ® Event State

Qperatar: == %
Critical threshold: Warning Threshold:
Qccurrences Preceeding Motification: -

[Joverride Node Preferred Credentials
Usermarme: Fassward:

O Register # Add to Library @ Register & Add to Library
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User Defined Event Tests

Script: Specify the monitoring script. It can reside either on the monitored node or entered
directly into the Create Event UI.

If the script resides on the monitored node, enter the fully qualified name of the script to be
executed.

If the script isto be entered directly into the Ul, enter the script commands. Alternatively,
you can use your favorite editor to enter the script and saveit to afile, then load it into the
Create Event Ul by means of the Browse button.

The Script Result
The script should return either the value of the monitored metric or the status of the event.
» Select Value if the script returns the value of the monitored metric.

» Select Event State if the script evaluates the event condition and returns an event
status: clear, critical, warning, error.
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User Defined Event Tests

If Vaueisselected for Script Result, the following additional parameters are required to
determine how the event is evaluated:

» Operator: Specify the operator, Enterprise Manager should use to compare the
monitored metric value against the thresholds. Comparison operators include ==
(equal to), < (less than), > (greater than), <= (less than or equal to), >= (greater than
or equal to), != (not equal to).

 Critical Threshold: The value against which the monitored metric is compared. If the
comparison holds true, the event triggers at a Critical level.

* Warning Threshold: The value against which the monitored metric is compared. If
the comparison holds true, the event triggers at a Warning level.

» Occurrences Preceding Notification: The number of times the event condition holds
true before a notification is sent.

Override Node Credentials

Node credentials are required because the Intelligent Agent executes the script as the user
specified in the node credentials. Default preferred credentials for the target node is used
unless overridden in this field.

Refer to the online Help for more details.
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Event Handler

e Extends the Event System by allowing
customizable responses

* Allows the user to respond to a triggered event by
— Logging event information to a file and/or
— Executing any O/S command

* Allows integration of third-party systems

® Service inside OMS

— Takes advantage of OMS load-balancing and
scalability features
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Event Handler

The Event Handler allows further processing when an event triggers. Specificaly, it allows
you to log event information to afile and/or execute any operating system command.

These two generic mechanisms provide much flexibility in allowing third-party integration.
Any third-party application can then parse the event log for further processing.

Additionally, if you have atrouble-ticketing system that has a command line interface, the
Event Handler can be used to execute the command required to open atrouble-ticket when
the event triggers.
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Summary

In this lesson, you should have learned how to:
®* Use the Console in Standalone mode

®* Use Enterprise Manager functionality which
supports Oracle9i database features

®* Generate HTML reports
* Use user-defined events
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SQL Enhancements
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Objectives

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

Use ISO/ANSI standard SQL syntax, such as
joins, CASE expressions, NULLI F, COALESCE, scalar
subqueries, MERCE, analytical functions

Identify other SQL enhancements, such as
constraint enhancements and FOR UPDATE WAI T

Use the enhancements to LOBs and PL/SQL

Copyright © Oracle Corporation, 2001. All rights reserved.
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SQL:1999 Enhancements Overview

The most important enhancements are:

17-3

Full SQL:1999 join compliance
Introduction of CASE expressions

Introduction of scalar subqueries
Support for explicit DEFAULT values
The MERGE statement

Additional analytical functions and grouping sets
Naming query blocks with the W TH clause
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SQL:1999 Enhancements Overview

Throughout this lesson the phrase “SQL:1999” refers to the SQL:1999 notations of both

ANSI and ISO/IEC standards, officially known as “ISO/IEC 9075-1:1999.”
SQL:1999 syntax compliance is important for the following reasons:

 Provides easier migration of third party applications without the need to modify existing

SQL code
* Provides ANSI/ISO standard functionality within the Oractigtabase

» Provides easier learning curve when moving from other database products toiOracle9
Note: For more details about Oracle and the ANSI/ISO SQL standard, please refer to one of

the appendices of th@racledi SQL Reference.
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* The join typeis specified explicitly in the FROM
clause in SQL:1999 syntax.

®* The join predicates can be specified in the ON
clause, separated from the WHERE clause.

* Join types:

17-4

SQL:1999 Joins

Cross joins

Natural joins

Equijoins and the USI NGclause
Outer joins (full, left, right)
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SQL:1999 Joins

In Oracle9i the full SQL:1999 join syntax isimplemented. Before Oracle9i you could only
specify joins by listing multiple tablesin the FROMclause (implicitly asking for a Cartesian
product) and then “fix” the result in tMHERE clause by specifying appropriate join
predicates. On top of that, you could specify a left or right outer join by adding the (+)
syntax to your join predicates.

In Oracle9 the join is specified where it should be: in #ROMclause. The new syntax is
easier to read and less error-prone, because you can separate the join predicates from the
other (nonjoin) predicates. The new outer join syntax is more powerful because it also
supports full outer joins.
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Cross Joins

Equivalent with the Cartesian product of two tables

SQ.> sel ect c.country_ nane

2 r.region_nane
3 from countries c
4 CROSS JAO N
5 regions r;
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Cross Joins

The above example gives the same results as the following syntax
(note the absence of a WWHERE clause):

SQ.> sel ect c.country_nane

2 r.regi on_nane
3 from countries c
4 regions r;

COUNTRY_NAME REGI ON_NAVE

Argenti na Eur ope
Australia Eur ope
Bel gi um Eur ope
Brazi | Eur ope

Argenti na Aneri cas

Australia Aneri cas
Bel gi um Ameri cas
Brazil Aneri cas
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Natural Joins

* The natural join is an equijoin based on all
columns that have the same name.

®* The join columns must contain compatible data.

®* You cannot use an alias prefix (or table name)
for ajoin column:

ORA- 25155: columm used in NATURAL join
cannot have qualifier
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Natural Joins

In Oracle9i you can join two tables based on columns that have matching data types and
names, by using the NATURAL JOI N syntax.

If two columns have the same name but different data types, then the NATURAL JO N
Syntax can cause an error, depending on the actual data; atypical error is “ORA-01722:
invalid number.”

If you use theSELECT * syntax, then the common columns appear only once in the result
set. In other words, the result set of a natural join does not have any ambiguous column
names.

As a consequence, you do not need to use any table aliases (or prefix columns with table
names) in your query. In fact, if you use an alias prefix (or table name) for a natural join
column, you get an ORA-25155 error message. An example follows on the next page.
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Natural Join Example

SQL> sel ect departnent _id, location_id
2 city, country id
3 from departnents NATURAL JO N
4 | ocati ons;
DEPARTMVENT | D LOCATION ID A TY COUNTRY
10 1700 Seattle US
20 1800 Toronto CA
30 1700 Seattle us
40 2400 London UK
50 1500 South San Franci sco US
60 1400 Sout hl ake us
70 2700 Muni ch DE
80 2500 Oxford UK
17-7 Copyright © Oracle Corporation, 2001. All rights reserved.

Natural Join Example

In the above example the departments table is joined to the locations table by the
location_id column, which is the only common column.

Note: Inthisexample, you are not allowed to use an adiasto qualify thelocation_id
column. Thisiswhat happens:
SQL> select d.departnent _id, |.location_id

2 l.city, I.country_ id

3 from departnments d NATURAL JO N

4 | ocati ons | ;

sel ect d.departnent _id, |.location_id

*

ERROR at line 1:
ORA- 25155: colum used in NATURAL join cannot have qualifier
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Equijoins and the USI NG Clause

* Apart from the natural join, you can also create a
regular equijoin with the USI NG clause.

®* Do not prefix columns referenced in the USI NG
clause with a qualifier:

ORA-25154: colum part of USING cl ause
cannot have qualifier

* The NATURAL and USI NGkeywords are mutually
exclusive.
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Equijoins and the USI NG Clause

Natural joins unconditionally use all columns with matching namesto join the tables. If two
tables have several column names in common but you only want to join them on one of
those matching columns, you can use the USI NG clause to specify only those columns that
should be used for an equijoin.

Just like natural joins, join columns referenced in a USI NG equijoin should not have a
qualifier (alias or table name) anywhere in the SQL statement. For example:

SQ.> select |.city, d.departnment_nane

2 from locations I JON
3 departnments d USING (| ocation_id)
4 where location_id = 1400;
isvalid, but:
SQ.> select |.city, d.departnment_nane
2 from locations | JON
3 departnments d USING (| ocation_id)

4 where d.location_id = 1400;
isinvalid because in the last line you have qualified location_id with atable alias.

Note: Both natural joins and equijoins with the USI NG clause do not allow join columns
that are collections or LOBs.
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USI NG Clause Example

SQ.> sel ect e.enployee id, e.last _nane

2 d.location_id

3 from enployees e JON

4 departnments d USI NG (departnent id)

5 where rownum < 6;

EMPLOYEE | D LAST NAME LOCATION I D
100 Ki ng 1700
101 Kochhar 1700
102 De Haan 1700
103 Hunol d 1400
104 Ernst 1400
17-9 Copyright © Oracle Corporation, 2001. All rights reserved.
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Join Predicates and the ON Clause

®* Used to separate join predicates from the other
predicates

* The ONclause allows any predicate, including the
usage of subqueries and logical operators.

SQ.> sel ect e.enpl oyee_id, e. |l ast _nane
2 d.departnent id, d.location_id
3 from enployees e JON
4 departnments d ON
5 (e.departnent _id = d. departnent _id)
6 where e.nmanager_id = 102;
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Join Predicates and the ON Clause

Y ou can use the ON clause for any join to separate the join predicates from the nonjoin
predicates. This makes your SQL code easier to understand:

SQ.> sel ect e.enployee_id ast _name

, e.l
2 d.department _id, d.location_id
3 from enpl oyees e JON
4 departnments d ON
5 (e.departnment _id = d.departnment _id)
6 where e.manager_id = 102;

EMPLOYEE | D LAST_NAME DEPARTMENT_I D LOCATI ON_I D

103 Hunol d 60 1400
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Three-Way Joins with the ON Clause

SQ.> sel ect d.departnment _nane
: | .city, c.country nane
from departnents d
JON locations | ON
(d.location_id = 1I.location_id)
JON countries ¢ ON
(I.country id
where c.region_id =

c.country id)

o~NO O WN

1;
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Three-Way Joins with the ON Clause

In SQL:1999 compliant syntax, you can join multiple tablesin a certain order by repeating
ON clauses.

In the above exampl e the departments and |ocations tables are joined first. The
corresponding join predicate (on line 5) can only reference columns in those two tables; the
second join predicate (on line 7) can reference columns from all three tables.

Note that the only nonjoin predicate is specified (on line 8) in the WHERE clause. Note also
that although the SQL statement suggests a certain join ordering, the Oracle optimizer
decides about the actual join order to be used at execution time.

The result of the above exampleis:

DEPARTMENT_NAME CITY  COUNTRY_NAME

Human Resources London United Ki ngdom
Public Rel ati ons Muni ch Ger many
Sal es Oxford United Ki ngdom
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Outer Joins

® OQuter join types: LEFT, Rl GHT, and FULL
* More powerful and readable than the (+) operator

PROD  TYPE TYPE DESCR
P1 1 > Do
P2 2 3 D3
P3 3 2 D4
P4 3
‘ 17-12 Copyright © Oracle Corporation, 2001. All rights reserved.
Outer Joins

Oracle has supported outer joins using the (+) syntax, for several versions. At the timethis
syntax was added to Oracle SQL, there was no ISO/ANSI standard for outer joins yet.

The (+) syntax is difficult to read, and it is also easy to make mistakes: if you forget to add
one (+) string in your statement, you disable the outer join functionality. Moreover, the (+)
syntax only allows asingle sided (left or right) outer join.

Outer Join Types
Suppose you have two tables: one with products (P) and one with product types (T).

To explain the concept of outer join types, suppose that these two tables are popul ated as
above; note that you have one product (P1) with a nonexisting type (1) and also atype (4)
without any corresponding products.

On the next page you see the differences between the three outer join types, using these two
tables.
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Outer Join Example

SQ.> select p.prod, p.type
2 t.type, t.descr
3 from p {LEFT|RI GHT| FULL} OUTER JO N
4 t ON (p.type =t.type);

PRCD TYPE || TYPE DESCR

[ P1 1
P2 2 2 D2 ||
LEFT| Tp3 | 3 3 || D3
| = 55| | RIGHT
) 4 |[ >4 ||
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Outer Join Example
On the third line of the above statement, you must choose one of the three outer join types.
» TheLEFT outer join retrieves the first four rows.
» TheRI GHT outer join retrieves the last four rows.
* TheFULL outer join retrieves all five rows.

Note: The keywordOUTER is optional; the keywordsEFT, RI GHT, andFULL implicitly
assume an outer join.
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CASE Expression Enhancements

SQL:1999 has four CASE expression types:
* Simple CASE expression

* Searched CASE expression

® NULLIF

* COALESCE
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CASE Expression Enhancements
The SQL:1999 standard has four types of CASE expressions:
» Simple CASE expression
» Searched CASE expression
* NULLIF
» COALESCE

The simple CASE expression was aready available in Oracle8i. The other three types are
new in Oraclei.

Note: The CASE expression is also supported in PL/SQL. For more information please
refer to Oracle9i New Features for Developers.
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Simple CASE Expressions

® Similar to the DECODE function
® Search and replace values within an expression

SQ.> sel ect e.last_nane
2 (CASE extract(year frome. hire_date)
3 WHEN 1996 THEN ° 5 years of service’
4 VWHEN 1991 THEN ' 10 years of service’
5 WHEN 1986 THEN ' 15 years of service’
6 ELSE maybe next year!’
7 END ) as "Awards for 2001"
8 from enployees eg;
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Simple CASE Expressions

In asimple CASE expression, each WHEN clause is followed by aliteral value; in the
exampl e above you see the numbers 1996, 1991, and 1986. These literal values are
compared with the CASE expression outcome for each selected row.

Note that the example also uses the ANSI/ISO standard EXTRACT( dat et i me) function
to derive the four digit year from the hire_date column. The aternative expression would
be:

TO_NUMBER( TO_CHAR( E. H RE_DATE, ' yyyy’))
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Searched CASE Expressions

e Similarto an | F...THEN...ELSE construct

* Conditionally search and replace values within
expressions

SQ.> select e.first _nane, e.last _nane, e.job id
2 ( CASE
3 VWHEN e.job id LIKE 'AD% THEN ' 10%
4 WHEN e.job id LIKE "I T% THEN ' 15%
5 WHEN e.first _nanme = 'Lex’ THEN ' 18%
6 ELSE = 0%
7 END ) as "Rai se"
8 from enployees e;
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Searched CASE Expressions

With a searched CASE expression, you can conditionally search and replace values, each
VWHEN clause is followed by a predicate. Each WHEN clause can have a different predicate,
and you can use logical operatorsto combine multiple predicates.

Also note that in a searched CASE expression, the CASE clause is not followed by any
expression but immediately by the first WHEN clause.

Oracle9i: New Features for Administrators 17-16



NULLI F and COALESCE

NULLI F( expr 1, expr2) <
CASE VWHEN exprl = expr2
THEN NULL
ELSE exprl1

END

COALESCE( expr 1, expr 2, expr 3,...) <&
CASE WHENexpr 1 IS NOT NULL

THEN expr 1

ELSE COALESCExpr 2, expr 3,...)
END

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

NULLI F and COALESCE

This dlide introduces two new functions that are related to CASE expressions; the
ANSI/ISO standard actually calls thef@ASE abbreviations.”

The double arrows in the slide denote the concept of “logical equivalence”; that is, you can
use theCASE expressions as alternative formulations, regardless of the actual expressions
you specify as arguments.

» TheNULLI F function returns NULL if the first argument is equal to the second;
otherwise, the value of the first argument is returned.

» The COALESCE function is a generalization of tidvL function; it accepts any

number of arguments (two or more) and returns the first NOT NULL argument. If all
expressions evaluate to NULL, tR@ALESCE function returns a NULL value.

The logical equivalence for tH@OAL ESCE function above is only true for three or more
arguments. This logical equivalence is missing:

COALESCE( expr 1, expr2) <&

CASE WHEN expr1 1S NOT NULL THEN exprl1l ELSE exprZ2 END
As you can see, this is exactly the samB\AS( expr 1, expr 2) .

TheNULLI F function is useful in cases where a column contains coded default values. For
example, if you have a default department 99 (with some application dependent meaning)
and you want to treat the rows with that value as if they contained a NULL value when
grouping, you can use a construct IMgLL1 F( d. depart nent _i d, 99).
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Scalar Subqueries

® Return one row with one column value
®* Limited support in Oracle8i

®* In Oracle9i they are allowed in any place where a
scalar expression can be used.

* The data type of the return value must match the
value being selected in the subquery.
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Scalar Subqueries

A scalar subquery isasingle row subquery that selects only one expression. If ascalar
subqguery returns more than one row, an error is returned. If a scalar subquery returns no
rows, the result of the scalar subquery is replaced by aNULL value.

Scalar subqueries are not supported in:
» Default valuesfor column
* Returning clauses
» Hash expressionsfor clusters
» Function-based index expressions
» Check constraints on columns
» VHEN condition of triggers
* GROUP BY clauses

Note: The usage of scalar subqueriesin the SET clause of an UPDATE statement and in the
VALUES list of an | NSERT statement was already supported in Oracle8i.
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Scalar Subquery Example

SQ.> sel ect d.departnent _nane
2 (sel ect count(*)
3 from enployees e
4 where e.departnent _id =
5 d. departnent _id ) as enpcount
6

from departnents d;
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Scalar Subquery Example
The results of the above example are as follows:

DEPARTMENT NAME EMPCOUNT
Adm ni strati on
Mar ket i ng

Pur chasi ng
Human Resour ces
Shi ppi ng

T

N

Public Rel ations
Sal es

Executi ve

Fi nance
Accounti ng

w
NOWOIFRLROIOIkRONE
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Explicit Defaults

SQ.> insert into enpl oyees
2 (enployee_id, first _nane, departnent id)
3 wvalues (1, 'Scott’, DEFAULT);

SQ.> updat e enpl oyees
2 set departnent _id
3 where departnent_id

DEFAULT
10;
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Explicit Defaults

Y ou can use the DEFAULT keyword in SQL statements to reference the default value that is
stored with a column definition in the data dictionary.

Y ou can leave out the DEFAULT keyword for insert statements, although it increases
readability; you need it for update statements if you want to update a column to the default
value.

DEFAULT provides extra flexibility because you can change the default value in the data
dictionary, without the need to change your SQL statements.
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The MERGE Statement

Also informally known as “upsert”

e Perform an update if the row exists; otherwise,
do an insert

* Important in Data Warehousing applications

* Better performance; fewer statements and source
table scans needed

MERGE INTO t1
USING t2 ON (j oi n_predicate)
VWHEN NMATCHED THEN UPDATE SET ...
VWHEN NOT MATCHED THEN | NSERT(...) VALUES(...)
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The MERGE Statement

Supposet 1 isalargetableand t 2 isasmaller table with rows that need to be inserted into
t 1 conditionally.

Each row fromt 2 is checked for amatching row int 1 by evaluating the join condition
specified by the ON clause:

 If there is a match, the row trl is updated using thePDATE SET clause
» Otherwise, rows are inserted as specified by ti8ERT clause

Note that you can only use tMERCGE statement with two tables; that is, you cannot merge
a row unless it is already part of a table. However, the source tabie the example
above) could be an external table.
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Analytical Function Enhancements

* Inverse percentile functions:
— PERCENTI LE_CONT
— PERCENTI LE_DI SC

* What-if rank and distribution functions:
— RANK, DENSE_RANK
— PERCENT_RANK, CUVE_DI ST

* FI RST and LAST aggregate functions

e W DTH BUCKET function

®* Grouping sets
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Analytical Function Enhancements

Y ou can use inverse percentile functions to find the data that corresponds to a specified
percentile value. The PERCENTI LE_DI SC function works with discrete values; the
PERCENTI LE_CONT function usesTinear interpolation. For more details and examples,
refer to the Oracle9i SQL Reference.

With what-if rank and distribution functions you can find out what rank or percentile value
a hypothetical value would have if it were added to an existing data set.

You can usethe FI RST and LAST functions to specify sorted aggregate groups and return
thefirst or last value of each group.

The W DTH_BUCKET function returns the histogram bucket in which a certain input value
would fall, given a certain histogram specification.

Grouping sets are extensions to the GROUP BY clause that you can use to determine which
result set rows are subtotals, and to specify the exact level of aggregation for agiven
subtotal.

All these analytical function enhancements provide significantly better query performance,
in particular for ROLAP products such as Oracle Express. Y ou can perform complex data
analysis with much clearer and more concise SQL code; tasks which in the past required
multiple SQL statements (or the use of procedural languages) can now be expressed using
single SQL statements.

The syntax leverages existing aggregate functions, such as SUMand AVG, so that these
well-understood keywords can be used in extended ways.
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What-if Rank and Distribution Functions

In certain applications, such asfinancial planning, you may want to know how a data value
would rank if it is added to a data set. For instance, a new employeeishired at asalary of
$100,000; where would his salary rank compared to the other salaries in the company?

The hypothetical rank and distribution functions support this form of what-if analysis. They
return the rank or percentile value which arow would get if the row was hypothetically
inserted into an existing set of rows.

The hypothetical functions can calculate RANK, DENSE_RANK, PERCENT _RANK, and
CUME_DI ST. They useaW THI N GROUP clause containing an ORDER BY specification.

Note: The RANK and DENSE_RANK functions are already available with Oracle8i, but in
Oracle9i they are enhanced to accept additional arguments for what-if analysis.

First and Last Aggregate Values

You can use FI RST and LAST aggregate functions to specify an order within the
aggregated groups and then return the first or last row of each group.

While an equivalent query can be created using ajoin or subquery, the SQL syntax is
cumbersome and performance can be inefficient. The FI RST and LAST functions do this
work with simpler SQL syntax and greater performance.
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W DTH BUCKET Function

Returns the bucket number to which the result
of an expression is assigned after it is evaluated

W DTH_BUCKET( i nput _expr essi on,
| ow _boundary, high _boundary,
bucket count)
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W DTH_BUCKET Function

For any given expression, the W DTH_BUCKET function returns the bucket number to
which the result of this expression is assigned after it is evaluated.

Y ou can generate equiwidth histograms with this function. Equiwidth histograms divide
data sets into buckets with an equal interval size.

Y ou provide the input expression, the minimum boundary value, the maximum boundary
value, and the number of buckets.

Note: If you ask for (n) buckets, you actually get (n + 2) buckets; the two additional
buckets will hold any values below the low boundary value or above the high boundary
value.
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W DTH _BUCKET Example

SQ.> sel ect |ast_nane, salary,
2 W DTH_BUCKET( sal ary, 3000, 13000, 5)
3 from enployees;

3000 5000 7000 9000 11000 13000
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W DTH_BUCKET Example

Salaries less than 3000 are placed in bucket O; salaries greater than 13000 are placed in
bucket 6. The other salaries are placed in buckets 1 to 5, depending on the salary value.

LAST NAME SALARY W DTH BUCKET
Ki ng 24000 6
Kochhar 17000 6
De Haan 17000 6
Hunol d 9000 4
Er nst 6000 2
Austin 4800 1
Pat abal | a 4800 1
Lorentz 4200 1
G eenberg 12000 5
Favi et 9000 4
Sciarra 7700 3
Popp 6900 2
Raphael y 11000 5
Khoo 3100 1
Bai da 2900 0
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Grouping Sets

®* Superset of GROUP BY { ROLLUP| CUBE}

®* Produces a single result set, which is equivalent to
a UNI ONALL approach

SQ> select tine_id, channel id, prod.id
: sumanount _sol d) as anount
from sales
where ...
group by GROUPI NG SETS
((time_id, channel _id, prod_id)
, (tinme_id, channel _id)
, (channel _id, prod_id)
)
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Grouping Sets

A grouping set is a set of groupings that you want the system to perform, in order to apply
aggregate functions on those groupings. Thisis done in the GROUP BY clause.

In Oracle8i the CUBE and ROLLUP enhancements to the GROUP BY clause were
introduced; grouping sets in Oracle9i add more flexibility.

Without the enhancements in Oracle9i, you need multiple queries combined together with
UNI ON ALL to achieve these tasks. A multiquery approach is inefficient, because it
requires multiple scans of the same data. Grouping sets allow the optimizer to choose better
plans, resulting in better query performance.

The GROUPI NG SET clause allows you to identify exactly the groups you are interested in.
For example, GROUP BY CUBE ( a, b, ¢) produces eight groupingsin total; but maybe
you are only interested in three of those eight groupings.
In the example, you specify three groupings (on lines 6, 7, and 8):
e (time_id, channel_id, prod_id)
This results in aggregate information per day per channel per product
* (time_id, channel_id)
This results in aggregate information per day per channel
* (channel_id, prod_id)
This results is aggregate information per channel per product

O©OooO~NOoO O wWN
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Grouping Sets
TIME_ I D CHAN PROD | D AMOUNT
08- DEC- 99 I 20 112
08- DEC- 99 I 45 79
08- DEC- 99 S 20 42 [ pay, channel, and product
08- DEC- 99 S 45 1422
09- DEC- 99 I 20 168
09- DEC- 99 T 20 70
08- DEC- 99 I 191
08-DEC-99 S 1464 1 pay and channel
09- DEC- 99 I 168
[09-DEG99 T 70
I 20 280
| 45 79
S 20 42 | Channel and product
S 45 1422
T 20 70
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Grouping Sets (continued)
Y ou can read the first five rows of the result above as follows:
* On December 8, through internet sales, product 20 was sold for an amount of 112
The second section (rows 7, 8, 9, and 10) is interpreted as:
On December 8, through internet sales, the total amount was 191 (112 + 79)
On December 8, through direct sales, the total amount was 1464 (42 + 1422)
On December 9, through internet sales, the total amount was 168
On December 9, through telesales, the total amount was 70
The last five rows should be interpreted as:
» Through internet sales, product 20 was sold for a total of 280 (112 + 168)
» Through internet sales, product 45 was sold for a total of 79
» Through direct sales, product 20 was sold for a total of 42
* Through direct sales, product 45 was sold for a total of 1422
* Through telesales, product 20 was sold for a total of 70

Oracle9i: New Features for Administrators 17-27



Composite Columns

Treat a group of columns as a unit:
e (GROUPBYROLLUP (a, b, c) gives four groupings
e GROUPBYROLLUP(a, (b, c)) givesthree groupings

SQ.> sel ect
2 from sales
3 where ...
4 group by rollup
5 (prod_id, (channel _id, tinme_id));
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Composite Columns

A composite column is a collection of columns that are treated as a unit during the
computation of groupings. With CUBE and ROLL UP, you do not have full control over the
aggregation levels. For example, the following statement:

SQ.> sel ect
2 fromsales
3 where ...
4 group by rollup(prod_id, channel _id, tinme_id);

would result in computing four groupings:

* (product, channel, time)
* (product, channel)

* (product)

* (grand total)

However, the example in the slide above results in only three groups:

* (product, channel, time)
* (product)
* (grand total)
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Composite Columns

PROD ID C TIME_ID  AMOUNT

20 C 02-DEC 99 14 1 Totals per product/channelftime

20 | 01- DEC 99 266
20 280 | Total for product 20
45 C 01- DEC- 99 79

Totals per product/channel/time
45 C 02- DEC-99 4187

45 S 01- DEC- 99 316
45 T 01- DEC- 99 790
45 T 02- DEC- 99 158

45 5530 Total for product 45
5810 Grand total
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Composite Columns (continued)

This dlide shows the results for the example query on the previous page. As you can see, the
result shows groupings for:

e (product, channel, time)
* (product)
* (grand total)
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Concatenated Groupings

®* Produce cross-products of multiple groupings

* Concatenated groupings are specified by listing
multiple grouping sets, cubes, and rollups

SQ.> sel ect prod_id, channel _id, tinme_id
: sunm( anmount _sol d)

from sal es

wher e C.

GROUP BY prod_id

: cube(channel _id)

: rol lup(tine_id);
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Concatenated Groupings

Concatenated groupings offer a concise way to generate useful combinations of groupings.
Groupings specified with concatenated groupings yield the cross-product of groupings from
each grouping set. The cross-product operation enables even a small number of
concatenated groupings to generate a large number of final groups. The concatenated
groupings are specified by listing multiple grouping sets, cubes, rollups, and separating
them with commas.

The example on the dlide results in the following groupings: (product, channel, time),
(product, channel), (product, time), and (product).

~NoO O b~ W
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W TH Clause

* Name a query block in a SELECT statement to
reference it more than once within a query

® The WITH clause can hold multiple query blocks,
separated by commas.

®* Resolved as in-line views or temporary tables
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W TH Clause

Using the W TH clause, you can reuse the same query block when it is expensive to
evaluate the query block and it occurs more than once within acomplex query.

Y ou can use the W TH clause to define a query block before using it in aquery. Thiscan
improve performance, and it certainly improves readability and maintainability of your
SQL statements; using the W TH clause, you can isolate the business question from the data
gathering.

A guery nameisvisibleto all W TH element query blocks (including their subguery blocks)
defined after it and the main query block itself (including its subquery blocks).

A guery name can be the same as some persistent table name or query nameinthe W TH
list of another query block. If this happens, the parser searches for the right definition inside
out (in terms of query block nesting). The inner-most query name definition is used for
resolution. Thisis similar to the C programming language, in which alocal variable has
priority when its name is the same as some global variable.

The W TH clause isinternally resolved as an in-line view or atemporary table; the cost-
based optimizer chooses the appropriate resolution.
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W TH Clause Example

SQ> WTH sunmary as (
2 select d. depart nent _nane
3 , sum(e. sal ary) as dept _total
4 from enpl oyees e, departnents d
5 where e.departnent _id = d.departnent _id
6 group by d.departnent_nane)
7 select depart nent _nane, dept total
8
9

from sumary
wher e dept total >
10 (sel ect sum(dept total) * 1/8

11 from summary )
12 order by dept _total desc;
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W TH Clause Example
The query on the dide retrieves al departments whose total salary cost is above 1/8 the
total salary cost of the whole company.

Alternative Formulation
Without using the W TH clause, the query would typically look like:

SQ.> sel ect d. depart ment _nane
2 sum(e. sal ary) as dept_total

3 from enpl oyees e, departnents d

4 where e.departnment _id = d.departnent _id

5 group by d.department_nane

6 having sume.salary) >

7 (sel ect sum(e.salary) * 1/8

8 from enployees e, departnents d

9 where e.departnment _id = d.departnent _id)
0

1 order by sun(e.sal ary) desc;

Using the W TH clause, you can materialize the query block that does the GROUP BY, thus
avoiding summarizing the department total cost more than once.
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Constraint Enhancements

* Explicit index control

* Less foreign key locking overhead

® Cached primary key lookup

* Primary keys and foreign keys on views
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Constraint Enhancements
These four constraint enhancements are discussed in more detail in the following pages.
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Explicit Index Control

SQ.> create table enpl oyees
( enpl oyee i d numnber (6)
constrai nt enp_pk
primary key USI NG | NDEX
( CREATE | NDEX enp_pk
ON enpl oyees(enpl oyee id))
, first_name varchar?2(15)

);

O~NO O A~ WN

ALTER TABLE t abl e _nane
{ DROP| DI SABLE} CONSTRAI NT constrai nt_name ...
{ DROP| KEEP} | NDEX
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Explicit Index Control

In the above example the CREATE | NDEX clause is used in the CREATE TABLE statement
to create an index for the primary key constraint explicitly. The full CREATE | NDEX
syntax can be used, including the parallel and partition clauses, to make index creation
more efficient.

Y ou can specify a CREATE | NDEX clausein asimilar way for UNI QUE constraints.

When dropping or disabling (primary or unique) constraints, you can explicitly specify
whether you want the associated index to be dropped. By default, unique indexes that are
implicitly created during the creation of primary and unique keys are dropped when the
constraints are dropped.
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Less Foreign Key Locking Overhead

If a foreign key column is unindexed:

* Atable-level share lock is still needed when doing
an update or delete on the primary key

* However, the lock is released immediately after
obtaining it
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Less Foreign Key Locking Overhead

A table-level sharelock is placed on unindexed foreign keys when doing an update or
delete on the primary key. However, thislock isreleased immediately after obtaining it. If
multiple primary keys are updated or deleted, the lock is obtained and released once per
row. The obtaining and releasing of the shared lock are coded as follows:

* Get a savepoint
* Obtain a share lock
* Rollback to savepoint when needed

The share lock has only one purpose, to check whether you have pending transactions

against any rows. If that is the case, the share lock request would fail because of exclusive
row locks.
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Cached Primary Key Look Up

* Primary key values are cached:
— Reduced primary key lookup time
— Faster foreign key creation
®* Only done for multirow DML statements
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Cached Primary Key Look Up

The look up of matching primary keys at the time of foreign key insertion takestime. In
Oracle9i thefirst 256 primary key values can be cached, so the addition of multiple foreign
keys becomes significantly faster.

The cacheisonly set for the second row processed; this avoids the overhead of setting up a
cache for single row DML statements.
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Constraints on Views

® Constraints help to identify cubes;
this is a problem with views in Oracle8i.

®* Constraints on views enable:
— DW applications to identify view-based cubes

— Additional query rewrites for materialized views
based on views

® Constraints on views are only declarative;
only table constraints are enforced.

‘ 17-37 Copyright © Oracle Corporation, 2001. All rights reserved.

Constraints on Views

Data warehouse applications recognize multidimensional cubes by identifying referential
integrity constraintsin the data dictionary. However, this does not work in an environment
where you have views on top of your fact and dimension tables. In such environments,
applications cannot identify the cubes properly.

By allowing constraint definitions on views in Oraclei, you can propagate base table
constraints to the views thereby allowing applications to recognize the cubes.

View constraint definitions are declarative in nature; therefore, DML operations on views
are subject to the constraints defined on the underlying base tables.

Defining constraints on base tables is necessary, not only for data correctness and
cleanliness, but also for materialized view query rewrite purposes.
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View Constraint Types

* The following constraint types are supported:
— Primary key
— Unique

— Referential integrity: Tables can reference view
constraints and vice versa

® Supported constraint states:
— DI SABLE NOVALI DATE only
— RELY or NORELY both allowed
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View Constraint Types

Oracle9i supports the following constraints on views:. primary key, unique, and foreign key
constraints. A regular table can reference a primary (or unique) key constraint defined on a
view, and aview can reference a constraint defined on atable.

Check constraints are not supported. Note that views have aW TH CHECK OPTI ON clause
that has the same semantics of check constraints.

NOT NULL constraints on views are not supported explicitly, as they are propagated
implicitly from the base table constraints.

Given that view constraints are declarative, DI SABLE NOVALI DATE isthe only valid state
for aview constraint. You can also choose between aRELY or NORELY state, which affects
query rewrites. A view constraint in RELY state allows query rewrites to occur when the
integrity level is set to TRUSTED mode.

Because view constraints are purely declarative, there are some more restrictions:
* No deferrability status allowed
* No physical attributes allowed, such as tig NG| NDEX clause
* No ONDELETE actions for foreign key constraints
* No EXCEPTI ONS | NTOclause
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Create Constrained Views

SQ.> create view d10_enpl oyees
2 (id, first_nane, last_nane, enuil,
3 CONSTRAI NT pk_d10e
4 PRI MARY KEY (i d)
5 RELY DI SABLE NOVALI DATE
6 ) as
7 select enployee id, first_nane
8 | ast _nane, enail
9 from enployees
10 where departnent _id = 10;
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View Constraints Example

Asyou can see in the above example, the syntax for defining view constraints using the
CREATE VI EWstatement is quite similar to defining constraints on tables using the
CREATE TABLE...AS SELECT (CTAYS) statement. However, unlike the CTAS command,
which does not allow referential integrity constraints, the CREATE VI EWstatement
supports such constraint definitions.

Asfor tables, you can also define aview constraint at the column level (in-line) or at the
view level (as shown in the above example.)

Note: For each view constraint you must specify [ RELY| NORELY] DI SABLE NOVALI DATE.
Otherwise, you get an error message.
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Constrained View Maintenance

SQ.> alter view d10_enpl oyees
2 DROP CONSTRAI NT pk_d10e;

SQ.> alter view d10_enpl oyees
2 ADD CONSTRAI NT u_d10e
3 unique(email) RELY DI SABLE NOVALI DATE;

SQ.> alter view d10_enpl oyees
2 MODI FY CONSTRAI NT u_dl10e NORELY;

SQ.> drop view d10_enpl oyees
2 CASCADE CONSTRAI NTS;
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Constrained View Maintenance

Y ou cannot drop aunique or primary key constraint if it is part of areferential integrity
constraint on views, even if the referential integrity constraint isin NORELY DI SABLE
NOVALI DATE mode.

Y ou cannot change the state of aunique or primary key constraint on aview from RELY to
NCORELY if it ispart of aRELY referential integrity constraint, without also dropping the
foreign key or changing its state from RELY to NORELY.

The ALTER VI EWclause checks if the view is valid before processing a constraint
definition.

Because aview constraint can be referenced by other table or view constraints, Oracle9i
provides the CASCADE CONSTRAI NTS clause for the DROP VI EWWcommand.

The CASCADE CONSTRAI NTS option drops all referential integrity constraints that refer
to primary and unigque keys in the dropped view. If you omit this clause, and such
referential integrity constraints exist, you get an error message.
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Index Scans and Function-Based Indexes

* B*tree indexes do not contain NULL entries;
therefore, index scans are sometimes impossible.

® All built-in operators know whether their result is
guaranteed to be NOT NULL when their inputs are
NOT NULL.

* This knowledge allows CBO to use index-only
scans on function-based indexes.
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Index Scans and Function-Based Indexes

In prior releases, index-only scans could be done only when an indexed column was known
to be NOT NULL; expressions could not be marked NOT NULL. This meant that function-
based indexes could not be used for index-only scans unless the query somehow disallowed
NULL valuesin the indexed expressions.

The deduction of NULL valuesin expressions based on the underlying columnsin Oracle9i
allows queries to do index-only scans on function-based indexes. All built-in operators
know whether their result is guaranteed to be NOT NULL when all their inputs are NOT
NULL.

Example

SQ.> create index sal _conm. dx
2 on enployees (salary * (1 + conm ssion_pct));

Consider the follwing query:

SQ.> select salary * (1 + conmm ssion_pct)
2 from enpl oyees;

This query can do an index-only scan on the function-based index when both salary and
commission_pct columns are defined as NOT NULL.
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SELECT ... FORUPDATEVWAI T

®* You can specify how long to wait if the rows being
selected are locked.

* If NOMI T is specified the behavior is still the
same.

SELECT ... FROM ... WHERE ...
[ FOR UPDATE [ NOWAI T| WAI T n]]
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SELECT ... FORUPDATEWAI T

In prior releases the SELECT ... FOR UPDATE statement has only two alternatives when
the rows being selected are already locked: wait for the lock to be released or return
immediately with an error message. Another alternative has been added in iGathe®
you can specify the time interval to wait before returning with the error.

An integer can be specified after A8l T keyword to indicate the number of seconds to
wait for a lock.

This feature prevents the indefinite waits on locked rows and allows more control on the
wait time for locks in applications.

The typical workaround probably used by many programmers so far has been to execute a
SELECT ... FORUPDATE NOWAI T, upon failure followed by a short sleep (for example,

three seconds) followed by a second attempt to lock the rows. This can now be achieved in
a single statement.
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Multitable | NSERT Statement

* Allows you to insert rows into multiple tables as
part of a single DML statement

* Two types: conditional and unconditional

® (Can be used to transfer data from one or more
source tables to a set of target tables

® (Can be used to refresh materialized views

e Performance improvement: no materialization and
repeated scan costs on the source tables
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Multitable | NSERT Statement

The multitable | NSERT statement inserts rows in one or more tables, derived from the
evaluation of a subquery.

There are two forms of the multitable | NSERT statement. For the unconditional form, an
I NTOclause list is executed once for each row returned by the subquery. For the
conditional form, the | NTO clause entries are preceded by WHEN clauses that determine
whether the corresponding | NTO clause should be executed or not.

Note: The multitable | NSERT statement can be executed in parallel and used with the
direct load mechanism.
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Multitable | NSERT Syntax

I NSERT ALL INTOt1 [ VALUES(...)
INTOt2 [ VALUES(...)

]

SELECT ...

| NSERT {ALL| FI RST}

WHEN c1 THEN INTO t1 [ VALUES(...)]
WHEN c2 THEN INTO t2 [ VALUES(...)]
[ ELSE INTO t3 [ VALUES(...)]]

SELECT ...
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Multitable | NSERT Syntax

The | NTOtarget can be any table expression that islegal for aregular | NSERT | NTO...
SELECT statement; however, aliases cannot be used. The same table can be specified as the
target for multiple | NTOclauses.

An | NTOclause also provides the value of the row to be inserted using a VAL UES clause.

Y ou can use any valid expression in the VALUES clause, but you can only refer to columns
returned by the select list of the subquery. If the VALUES clause is omitted, the select list of
the subquery provides the values to be inserted. If acolumn list is given, each column in the
list is assigned a corresponding value from the VALUES clause or the subquery. If no
column list is given, the computed row must provide values for al columnsin the target
table.

Thefirst | NSERT ALL command (without a WHEN predicate) is an unconditional
multitable | NSERT statement.

When you use the | NSERT ALL syntax with multiple WHEN clauses, it is possible that rows
areinserted into multiple tables for each row returning from the SELECT clause and none
for others, depending on the outcome of the WHEN predicates.

When you use the | NSERT FI RST syntax, only the first matching | NTOclauseis
executed. This means that although you can insert into different tables, each row resulting
from the SELECT clause can only lead to an insert into one of them. Note also that the

I NSERT FI RST syntax supports an optional EL SE clause.
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LONGto LOB Migration

* ALTER TABLE has been enhanced:
— Modify LONGcolumn to CLOB
— Modify LONG RAWcolumn to BLOB

®* During conversion the space required for both the
LONGand LOB data must be available

* Most SQL functions and operators that accept
VARCHAR2 accept CLOB as well

® SQL functions that accept RAWaccept BLOBtoo

e LOBcolumns in partitioned index-organized tables
and in function-based indexes
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LONGto LOB Migration

Oracle8i introduced the TO L OB( ) operator to copy LONGto LOB. You can usethis
operator in CREATE TABLE ... AS SELECT and | NSERT | NTO... SELECT statements to
copy existing datafrom a LONGinto aL OB column.

Oracle9i LONGto LOB Migration

LOB migration is made even simpler: Y ou can use the ALTER TABLE command to change
aLONGto aLOB. Default values can be specified for the LOB column, and a L OB storage
clause can be specified for storing the LOB segment. The NOT NULL constraints of the old
L ONG column are maintained for the new LOB column. Other ALTER TABLE commands
are not allowed within the same command.

Note: With the ALTER TABLE ... MODI FY command you can only modifylaONG or
LONG RAWcolumn to & OB column. It will not modify aVARCHAR or aRAWcolumn.

The ALTER TABLE ... MODI FY command temporarily doubles the space requirements.
During the migration, the redo changes for the table are logged only if the table has logging
on. The redo changes for the column being converted [fONG to LOB are logged only if

the storage characteristics of th@B indicateLOGGE NG

You can now createOB columns in partitioned index-organized tables, and function-based
indexes can be created b@B columns too.

Oracle9i: New Features for Administrators 17-45



PL/SQL Support for LOB Migration

* All standard package functions that accepted LONG
now accept CLOB as well.

* All predefined functions accepting LONG RAWnow
accept BLOB as well.

®* Implicit conversion for LOBto VARCHAR and RAW
and vice versa

®* You can define and bind LOB columns as VARCHAR
and RAW
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Restrictions on LOB Migration

e LOBcolumns are not allowed in clustered tables.

* Materialized views on the table being migrated
must be rebuilt manually.

®* No LOBsupport in UPDATE CF trigger clauses

* |f aview has an | NSTEAD OF trigger you cannot
specify strings for | NSERT/UPDATE of LOB

columns.

®* Indexes must be rebuilt manually; domain indexes
on LONGcolumns must be dropped before

migration.
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Restrictions on LOB Migration

LOB columns are not allowed in clustered tables, whereas LONG columns are allowed. So if
atableisapart of acluster, aLONGor L ONG RAWcolumn cannot be changed to L OB.

If atableisreplicated or has materialized views, and you migrate a column from LONGto
L OB, then all the replicas must be manually migrated too.

LOB columns are not allowed in the UPDATE OF list in the update triggers. Hence triggers
that were intended to update L ONG columns become invalid after the column is migrated to
aL OB and are not recompiled. Also, if aview with aLOB column has an | NSTEAD OF
trigger which attemptsto | NSERT/UPDATE into the LOB, the trigger fails because implicit
conversion from LOB isnot allowed in | NSTEAD OF triggers.

All indexes (including function-based and domain indexes) must be manually rebuilt. The
ALTERTABLE ... MODI FY command acts like a MOVE command, and therefore does not
convert the indexes. Domain indexes for the LOB column must be dropped before altering a
LONG column to LOB.

Domain indexes on the LONG columns must be dropped before migration.
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Common SQL Parser

®* Reduces duplication of SQL analysis

* Allows PL/SQL to pick up new SQL features as
they are implemented in the RDBMS
® Some consequences:
— Wrap files expose static SQL statement text
— PLS error messages become ORA error messages
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Common SQL Parser
The common SQL parser replaces PL/SQL’s compile-time analysis of astatic SQL
statements with analysis using a SQL component shared with the RDBMS. This reduces
duplication of SQL analysis, allowing PL/SQL to pick up new SQL features asthey are
implemented in the RDBM S and eliminating bugs due to differencesin SQL analysis
between SQL and PL/SQL.

PL/SQL Wrap Files

Prior to Oracle9i wrap files exposed column and variable names and string literals
occurring in PL/SQL program units, but not entire static SQL statements. In Oracle9i wrap
files expose the text of static SQL statements.

Error Messages

Several error messages raised during static SQL statement analysis change from PLS errors
to ORA errors. The common SQL parser raises errors during SQL compilation that PL/SQL
analysis did not catch in Oracle8i. This allows earlier detection of static SQL statement

errors.
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Native PL/SQL Execution

* Faster execution of PL/SQL programs by
generating native C code instead of byte code

* Performance improvements:
— Eliminate byte code interpretation overhead
— Faster control flow in native code

— Compiled code corresponding to a PL/SQL program
IS mapped to a PGA as opposed to SGA

— PL/SQL without SQL references is 2to 10 times
faster

‘ 17-49 Copyright © Oracle Corporation, 2001. All rights reserved.

Native PL/SQL Execution

A PL/SQL program is compiled to native code in two phases. the program is translated to C
code which is subsequently compiled to native code. For PL/SQL fixed packages, the
compiled code is statically linked to the Oracle executable whereas for end-user PL/SQL
programs, the compiled code is dynamically linked to an Oracle process.

Control flow is much faster in native code than in interpreted code, because jumps are | abel
based in C code. Function calls to targets in the same compilation unit are mapped to C
function calls. The cost of setting up aframeis also cheaper because the primary memory
for the frameis allocated from the C stack as opposed to the PGA in the case of MCODE.
Exception handling is also much faster in native code because exceptions are implemented
as jumps to switch statements containing the exception handler code. Thereis no run-time
overhead associated with looking up an exception handler table as in the case of MCODE
based exception handling.

The compiled code corresponding to a PL/SQL program is mapped into the PGA as
opposed to the SGA into which the MCODE is loaded. This should result in less contention
for SGA and thus better scalability. Also in the case of large PL/SQL programs, the startup
time should be faster on demand paged systems. The MCODE isloaded in its entirety into
SGA.

The constant pool is also mapped into the PGA as constant data. The constant pool items
(such as string literals) can be arbitrarily long as the PGA is paged by the operating system.
Similarly, the handle segment need not be paged in the case of native compilation. PL/SQL
execution is 2 to 10 times faster; however, it does not speed up SQL execution.
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Summary

In this lesson, you should have learned how to:

®* Use ISO/ANSI standard SQL syntax for
joins, CASE expressions, NULLI F, COALESCE,
scalar subqueries, MERGE, analytical functions

* Identify other SQL enhancements, such as:

— Constraint enhancements
— FORUPDATEWAI T

— Constraints on views
— LOB enhancements
— Common SQL parser and native PL/SQL execution
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Practice 17-1 Overview

This practice covers the following topics:

e ANSI/ISO SQL:1999 standard joins
* The W DTH_BUCKET function
®* CASE expressions

®* Scalar subqueries
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Practice 17-1 Overview

This practice concentrates on using the ANSI/ISO SQL:1999 standard enhancementsin
Oraclegi.
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Practice 17-2 Overview

This practice covers the following topics:
* Explicit constraint index control

* Less foreign key locking overhead

e SELECT... FORUPDATE[ WAI T n]
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Practice 17-2 Overview

This practice covers the other Oracle9i enhancements, that are not part of the ANSI/ISO
SQL:1999 standard.

Oracle9i: New Features for Administrators 17-52



Globalization Support

Formerly National Language Support

Copyright © Oracle Corporation, 2001. All rights reserved.




Objectives

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

®* Describe and use the new date and time data types
®* Describe the Unicode enhancements

* Listthe enhanced sorting functionality

®* Usethe Character Set Scanner

e Explain the new byte and character semantics

®* Usethe Locale Builder
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Objectives

Describe and use the new date and time data types:
Time zones, their use for globalization, Daylight Saving Time, and the corresponding new
SQL functions.

Understand the Unicode enhancements:
The new Unicode character sets, National Character Set limitations, Unicode character
implementations, and SQL* L oader enhancements.

Use the Character Set Scanner:
Identify character conversion problems, Database summary report, and Individual
Exception Reports.

Use the Locale Builder:
User defined Locales, and manipulating existing NLS local e data.
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Globalization and NLS

®* Globalization support is the new name for
National Language Support (NLS)

* NLS still used in the names of views and variables
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Globalization Support

The term Globalization Support is now used in preference to National Language Support to
reflect the much broader application of the featuresin the Oracle RDBMS. NLS originally
only covered language setting.

Globalization Support is not a product; it is a database feature. It is a suite of features that

you use to develop multilingual applications that can be accessed and run anywherein the
world simultaneously, without modification, rendering content in the native user’s language
and locale preferences.

The abbreviation NLS is still used as part of the name of the parameters and functions.
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New Time and Interval Data Types

There are five new data types:
e TI MESTAWP

TI MESTAMP W TH Tl ME ZONE

TI MESTAMP W TH LOCAL TI ME ZONE
| NTERVAL YEAR TO MONTH

| NTERVAL DAY TO SECOND
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New Date and Time Data Type

The new time and date data types store both date and time, like the DATE data type, but
with fractional seconds, up to 9 digits precision, and time zone information.

TI MESTANMP stores adate and time. Y ou optionally specify the precision of fractional
seconds, the default is 6 digits, maximum 9. For example:

CREATE TABLE ... (occurred_at TIMESTAMP(4))

TI MESTAMP W TH TI ME ZONE includes the time zone the time component refers to.

This is stored in extra bytes. You might think of this as an “absolute” time. You specify
precision as witlTl MESTAMP, for example:

CREATE TABLE ... (entry_time TIMESTAMP(2) WITH TIME ZONE)

TI MESTAMP W TH LOCAL TI ME ZONE normalizes the time to the database time zone.
Y ou thus cannot see which time zone the date was entered with, but it will be recalculated
and displayed in the correct time zone of the client retrieving the data. Y ou can think of this
as a “relative” time. An example:

CREATE TABLE ... (mail_sent TIMESTAMP WITH LOCAL TIME ZONE)
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New Time and Interval Data Type
Example

SQ.> CREATE TABLE happeni ngs
2 (occurred_at TINMESTAVP(4)
3 -- Absolute, non-globalized tinmestanp
4 ,entry time TIMESTAMP(2) WTH TI ME ZONE
5 -- Absolute, globalized tinmestanp
6 ,mail_sent TI MESTAMP W TH LOCAL TI ME ZONE
7 -- Relative, globalised
8 ,guarantee | NTERVAL YEAR(1) TO MONTH
9 -- Maximumis 9 years 11 nonths
10 , workhours | NTERVAL DAY(0) TO SECOND( 0)
11 -- Maximumis 23:59:59s
12 );
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New Interval Data Type
Theinterval time types are used to store alength of time, as opposed to a point in time.

| NTERVAL YEAR TOMONTH alows intervals to be specified in (years, months).
Y ou specify the number of digitsto give to the year component, for example:

SQL> CREATE TABLE ... (guarantee INTERVAL YEAR(1) TO MONTH);

Default precision is 2, and the maximum is 9. Specifying O disables the year component.

| NTERVAL DAY TO SECOND alows intervals to be specified in (days, hours, minutes,
seconds). Y ou can specify the number of digitsto allow in the day (default 2, maximum 9,
and zero disables the field) and precision of fractional seconds, for example:

SQL> CREATE TABLE ... (workhours INTERVAL DAY(0) TO SECOND(0),
2 holidays INTERVAL DAY(2) TO SECOND(0)) ;
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TI MESTAMP Literals

SQL> | NSERT | NTO happeni ngs
2 (occurred_ at,entry tinme, mail_sent) VALUES
3 (’21-MAY-01 12:23:45.87 -- Fractional secs
4 ,’22-NVAY-01 08:50:12 AM GMI' -- Naned tinmezone
5 ,’23-MAY-01 05: 00: 00 PM -- Cient tinmezone
6 );

SQL> ALTER SESSI ON SET

> | NSERT | NTO happeni ngs(entry_ti ne)
VALUES (' 24050110061578 +3’);

SQ.> I NSERT | NTO happeni ngs(entry_ti ne)
2 VALUES (Tl MESTAWVP ' 2001- 05-25 18. 30. 26. 12345’
3 AT TI ME ZONE ' Eur ope/ London’ );

oR

2 nls_timestanp_tz format = ' DDMWYHH24M SSFF TZH ;
Q@

2
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TI MESTANP Literals

The format of entering timestamps is controlled by the corresponding NLS timestamp
format mask, with optional fractional seconds and an optional time zone field. The | atter
can be entered as a named time zone, or as an offset, for example: ' - 3: 00’ .

Alternatively you can use the following format:
TI MESTAMP’ YYYY- MMt DDHH24: M : SS. FF AT TI MEZONE <t z spec>

That is, the keyword TI MESTAMP is followed by a string, where the format is fixed as
shown above. The AT Tl ME ZONE is optional.

When specifying the time zone, there is a difference between entering it with an offset or
entering it with aregion name. Thisis stored as part of the value. Thisis reflected when
selecting from TI MESTAMP W THTI ME ZONE. If it was defined with an offset, then it
does not show as aregion, even if the format calls for one.

Enteringa Tl MESTAMP W THLOCAL Tl ME ZONE isidentical to entering a TI MESTAMP.
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| NTERVAL Literals

SQ.> UPDATE happeni ngs SET
2 guarantee = | NTERVAL ' 1-6’ YEAR TO MONTH
3 , workhours = I NTERVAL ' 08: 00° HOUR TO M NUTE
4 , mail_sent = mail _sent +
5 | NTERVAL *1000° M NUTE;
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| NTERVAL Literals

Theinterval hasthe | NTERVAL keyword followed by the literal text string that specifies
the amount and ends with the interval type keywords.

| NTERVAL ’ <year >- <nont h>" YEARTOMONTH
| NTERVAL ’ <day> <hr >: <m n>: <sec>. <fracti on> DAY TOSECOND

Note the hyphen in the YEAR TOMONTH and the space between DAY and HOUR. Thefield
value can betoo large, if it can be converted into a higher field.

Y ou can abbreviate the literal and omit corresponding fields as shown in the examples.
More Examples

I NTERVAL ' 1 2:3:4.5" DAY TOSECOND
One day, two hours, three minutes, four and a half seconds.

| NTERVAL ' 1’ YEAR+ | NTERVAL * 1’ DAY
One year and one day.
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Formatting NLS Variables

e NLS TI MESTAVP_FORMAT
Default: * DD- MON- RR HH. M . SSXFF AM
e NLS TI MESTAMP_TZ FORVAT
Default: ' DD- MON- RR HH. M . SSXFF AM TZR
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NLS Formatting Variables

The new data types have their own formatting variables. The default value is shown. As
with other formatting masks these apply to input and output, whether entered by the user or
in PL/SQL code.

Thetime zone field values are formatted either numerically with TZH or TZM for hour and
minute respectively, or TZR for aregion name. Specifying TZR in the formatting mask still
allows numeric entry. When formatting for display with TZR it show only aregion, if a
region was entered. If specified with TZD, the string indicates if daylight saving (summer
time) isin effect.

The format mask for timestamp includes FF for fractional second. Y ou cannot specify the
width of the field, only its presence or absence. Specifying FFFF does not specify four
digits, but the fractional seconds field is repeated twice on output. The X specifies the radix
separator.
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Using Time Zones

* The database operates in a time zone:
— Defined at CREATE DATABASE time
— Can be altered with ALTER DATABASE
— Current value given by DBTI MEZONE
®* The session operates in atime zone:
— Defined with ORA_SDTZ environment variable

— Can be altered with
ALTER SESSI ON SET TI ME_ZONE

— Current value given by SESSI ONTI MEZONE

e TI MESTAVMP W THLOCAL Tl ME ZONE
adjusts for time zones
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Using the Time Zones

The time zone information is for applications that operate in severa time zones
simultaneously; for example, mail programs.

The client session takes itslocal time zone from the’” ORA_SDTZ’ environment variable
which can havevaues’ OS_TZ' (use operating systemtime zone),’ DB_TZ' (usetime
zone of database, effectively negates the function of LOCAL Tl ME ZONE), or a specified
offset or named time zone. The local time zone of the session can be atered with

ALTER SESSI ONSET TI ME_ZONE=
{<tz name>| <of f set val ue>| DBTI MEZONE| SESSI ONTI MEZONE}

The time zone of the client isincluded in the time value that is stored in a TI MESTAMP
W THTI ME ZONE column if not specified. In other words, if you do not specify atime
zone in your date time literal, an implicit conversion is made from DATE or TI MESTAMP
to TI MESTAMP W THTI ME ZONE, and thus adding the client time zone.
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Application or Server Time Zone Handling

) D

{,\w\\(l',ll’ t,\\\\/ll.ll’
N i
~Local Database
time zone -01
Local time
W TH 1- AUG 1998 1- AUG 1998 1- AUG 1998

TI VEZONE | 11:05:10.96 +3||14:05:10.96 +3 | | 14:05:10.96 +3

W TH LOCAL 1-AUG 1998 1- AUG 1998 1- AUG 1998
TI MEZONE 10: 05: 10. 96 14: 05: 10. 96 17: 05:10. 96
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Application Based Time Zone Handling

The TI MESTAMP W THTI ME ZONE data type stores the time zone offset with the time.

The application code can examine this field and perform application specific conversion or
adjustment.

Thisis shown by the upper row. The time was entered by client 1. Client 2's application
may adjust the time value with the data and session time zone for display or sorting
purposes.

Y ou can determine the time zone offset of column data by using either of the following:

SQ.> SELECT TO CHAR(tsz,’ TZH ) HR TO CHAR(tsz,’TZM) M
2 FROM happeni ngs;

SQL> SELECT EXTRACT(TI MEZONE_REA ON FROM t sz) FROM happeni ngs;
Server Based Time Zone Handling

The TI MESTAMP W TH LOCAL Tl ME ZONE data type stores times in the database with
the same time zone as the database is defined with. The times are adjusted, when displayed
at aclient, to bein the client’slocal time zone. Clientsin different time zones therefore see

different results when selecting from this data type. Inside the database the timeis stored in
the database time zone.

The second row shows the same time entered by client 1. Note the return value for client 2.
No Time Zone

The TI MESTAMP data type stores the time value and does not make any adjustments.
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Datetime/Interval Arithmetic

All the sensible manipulations are supported

®* You can add or subtract an interval from a
timestamp or date

®* You can add or subtract intervals from each other
®* You can multiply or scale an interval
®* You can subtract dates to yield an interval
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Date/Time Arithmetic

Y ou can perform arithmetic on date and time variables and interval types. Any sensible
combination works. If you use a number in adate time expression, thisis converted to a
DATE type and coerce the expression result into a DATE type (possibly loosing precision).
To avoid this, explicitly specify an | NTERVAL type. Consider the following:

SQ_> SELECT entry tine, entry tine + 4,
entry time + | NTERVAL "4’ DAY
3 FROM  happeni ngs;

Returns for each expression, respectively:

The original vaue: 22- MAY-01 08:50:12. 87000 PM PST
4 days|later, but result in DATE:  22- MAY- 01 08:50: 12
Asabove, but in TI MESTAMP: 22- MAY- 01 08:50: 12. 87000000 PM PST

Y ou loose both fractional precision and time zone information in the second case.
Possible errorsif you attempt impossible cal culations include:

ORA-30081: invalid data type for datetine/interval arithnetic

which may be an indication of an unexpected conversion.
ORA- 30087: Adding two datetime values is not all owed

when trying to add two datetime values. Subtraction is supported.
Note: Oracle8i already supported adding or subtracting an interval literal from a date.
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Datetime Functions

To get current session time and database time
for all datetime data types

CURRENT _DATE Session date and time (DATE)
CURRENT_TI MESTAMP | Session date and time

(TI MESTAMP W TH Tl ME ZONE)
LOCALTI MESTAMP Session date and time

(TI MESTAMP)
SYSTI MESTAMP Server date and time

(TI MESTAMP W THTI ME ZONE)
DBTI MEZONE Server time zone (VARCHAR2)
SESSI ONTI MEZONE Session time zone (VARCHAR)
SYSDATE Server date and time (DATE)
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Get Information Functions

CURRENT _DATE: Returnsthe current date and time in the session time zone, in avaluein
the Gregorian calendar of data type DATE, which means without fractional seconds.

LOCALTI MESTAMP: Returns the same value, but in TI MESTAMP datatype, that is, with
fractional seconds.

CURRENT _TI MESTAMP: Returns the same value as LOCALTI MESTANMP but in the
TI MESTAMP W THTI ME ZONE data type, and thus includes the session time zone.

SYSTI MESTAMP: Returns date and time of the server in TI MESTAMP data type.

By contrast, the SYSDATE function is the server system date and time, without time zone
adjustment.

DBTI MEZONE: Returns the value of the database time zone. The return typeis atime zone
offset or atime zone region name, depending on how you defined the database time zone.

SESSI ONTI MEZONE: Returns the value of the current session’s time zone. The return
type is a time zone offset or a time zone region name, depending on how you specified the
session time zone value in the most reédnER SESS| ON statement.

Examples
SQ.> SELECT DBTI MEZONE, SESSI ONTI MEZONE FROM DUAL;
SQ.> SELECT LOCALTI MESTAMP - SYSTI MESTAMP FROM DUAL,;
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Datetime Conversion Functions

Function: From: To:

TO_DSI NTERVAL String | NTERVAL DAY TO SECOND
TO_YM NTERVAL String | NTERVAL YEAR TOMONTH
TO _TI MESTAWP String TI MESTAMP

TO Tl MESTAMP_TZ String TI MESTAMP W THTI ME ZONE
FROM TZ Tl MESTAMP TI MESTAMP W THTI ME ZONE

TO CHAR, TO _NCHAR | All date and time types to character;
extended for new formats
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Conversion functions
TO_DSI NTERVAL: Converts astring to an | NTERVAL DAY TO SECOND data type.
TO_YM NTERVAL: Converts astring to an | NTERVAL YEAR TO MONTH data type.
TO_TI MESTAMP: Convertsastring to a Tl MESTAMP data type.
TO_TI MESTAMP_TZ: Convertsastringto a TI MESTAMP W THTI ME ZONE data type.
FROM TZ: Convertsa TI MESTAMP valueto aTI MESTAMP W THTI ME ZONE value
with a specified time zone.
TZ_ OFFSET: Returns the time zone offset of the value entered, and adjusts the return
value on the date the statement is executed (that is, Daylight Saving Time)

The TO_CHAR function is extended to support the new datetime and interval types and
converts these into a character string with the default or specified format mask. Thereis
also aTO_NCHAR function where the result is in the national character set.

Examples

SQ_> SELECT hire_date,
hire date + TO YM NTERVAL(’ 01-02') "14 nonths"
3 FROM  enpl oyees;

SQ_> SELECT TO_TI MESTAMP_TZ(' 1999-12-01 11: 00: 00 -8: 00’
"YYYY-MW DD HH: M : SS TZH: TZM)

3 FROM  dual ;
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Datetime Extract Function

Gets appropriate field from datetime or interval data
type, and returns a NUMBER value

SQL> SELECT EXTRACT( YEAR FROM ' 07- MAR- 1998’ )
2 FROM dual;
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Extract functions

EXTRACT returns the value as a NUVBER of a specified datetime field from a datetime or
interval value expression.

Y ou can extract YEAR, MONTH, DAY, HOUR, M NUTE, SECOND, TI MEZONE_HOUR,

TI MEZONE_M NUTE, TI MEZONE_REG ON, and TI MEZONE_ABBR (abbreviation). The
value must contain the field; for example, you cannot extract SECOND from al NTERVAL
YEAR TO MONTH.

When you extract a TI MEZONE_REGQ ONor TI MEZONE_ABBR, the valuereturned is a
string containing the appropriate time zone name or abbreviation. When you extract any of
the other values, the value returned isin the Gregorian calendar format. When extracting
from a datetime with atime zone value, the value returned is in Coordinated Universal
Time, formerly Greenwich Mean Time (UTC).

SQ.> SELECT EXTRACT( YEAR FROM DATE ' 1998-03-07")
2 FROM  DUAL;
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Daylight Saving Time

* Daylight Saving Time (DST) in named regions
— List of named regions in V$TI MEZONE_NAMES
— Not all regions have DST

* Arithmetic on TI MESTAMP W THTI ME ZONE
adjusts for DST:

— The skipped and inserted hour is skipped
or counted twice, respectively.

— The skipped hour cannot be stored.

— Theinserted hour has to be specified in timezone
if it is the first or second occurrence.
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Daylight Saving in Regions
Some localities have defined Daylight Saving Time (DST) (also known as Summer Time)
for aperiod of the year, where the clocks are advanced by one hour. The dates and times
this occursis different from place to place, and not consistent in atime zone. Therefore
there are many named regions for agiventime zone.” +01: 00’ ,” CET’ and’ Pol and’
all refer to the same time zone, but treatment of DST varies.

When adding or subtracting | NTERVAL from TI MESTAMP W TH Tl ME ZONE values, the
Daylight Saving Hour in spring and autumn, respectively, is compensated for. This only
works where the time zone was entered as a named region, not a hour and minute offset.

Theformat mask* TZD inNLS_TI MESTAMP_TZ_ FORNMAT will show if thetimeisin
DST or not.

Result for Special Cases

Inserting invalid values (the skipped hour in springtime) will insert it as a standard time,
that is, ignoring daylight saving rules.

If the ERROR_ON_OVERLAP_TI ME session variableis set to TRUE, however, an error is
raised. You set it to TRUE or FALSE with ALTER SESSI ON.
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Unicode

® Contains all major living scripts and supports
legacy data

* Develop, deploy, and host multiple languages
in a single instance

* Enable worldwide interchange of data
® Conforms to International Standards
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What Is Unicode?

Unicode is auniversal character encoding scheme that you use to store information from
any major language using a single character set. Unicode provides a unique code value for
every character, regardless of the platform, program, or language.

Oracle started supporting Unicode as a database character set in Oracle?. In Oracle9i,
Unicode support has been expanded so that you can find the right solution for your
globalization needs. Oracledi supports Unicode 3.0, the third version of the Unicode
Standard. For more information about the Unicode Standard Version 3.0, see The Unicode
Standard Version 3.0, published by Addison-Wesley, or on

http://ww. uni code. com

Unicode specifies both which characters are encoded, and severa different methods to
represent these in binary. The list of defined charactersis independent of the method to
encode the binary numbers, which is only of interest when exchanging data. Thisiswhy
there are several Unicode character setsin Oracle9i, one for each binary encoding format,
although the list of which characters are represented is the same. There is the varying width
byte method, and the fixed-length two bytes and four byte methods. Lastly thereisa
method to extend the first two methods with surrogate pairs.
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Unicode Encodings
UTF-8 UTF-16
C 63 0063
a C3|91 00E1
t 74 Surrogate 0074
it o |EE|AAQE| 7 Pair N\ |A89E
¢ | = |FoloD|s4|oE D334 | DD1E
d 64 0064
o) C3|B6 00F6
o) DO| A4 0424
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UTF-16 Encoding

Thisisthe 16-bit encoding of Unicode. It is afixed-width multibyte encoding in which the
character codes 0x00 through 0x7F have the same meaning as ASCII. One Unicode
character is 2-bytesin this encoding. Characters from both European and Asian scripts are
represented in 2 bytes.

UTF-8 Encoding

Thisisthe 8-bit encoding of Unicode. It is a variable-width multibyte encoding in which
the character codes 0x00 through Ox7F have the same meaning as ASCII. One Unicode
character can be 1-byte, 2-bytes, or 3-bytesin this encoding. Characters from the European
scripts are represented in either 1 or 2 bytes, while characters from most Asian scripts are
represented in 3 bytes.

Surrogate Pairs

Y ou can extend Unicode to encode more than 1 million characters. These extended
characters are called surrogate pairs. Surrogate pairs are designed to allow representation of
characters in future extensions of the Unicode Standard. Surrogate pairs require 4 bytesin
UTF-8 and UTF-16. There are no such currently assigned charactersin the current version
of the standard, but it iswidely expected that such characters will be introduced in the near
future. One current proposal would assign Western Musical Symbols, like the treble clef
shown above, in the surrogate area.

UCS-2 isasubset of UTF-16. UTF-16 differs from UCS-2 in that it can access additional
encodings with the use of surrogate pairs.
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Unicode Character Forms

* Unicode also defines some character forms,
irrespective of the encoding used

— Composed
— Decomposed

® The SQL functions COVPOSE and DECOVPOSE
perform this action.
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Composed Versus Decomposed

Characters which have diacritical marks, such as’ ¢' , can either be represented as two
characters, the base character followed by the mark (or thisexampleasan'o’ and"™ ) or
asasingle character. The visual output and the intended lexical meaning is the same
character, but they store differently. Thisis due to the legacy character sets all being
representable in Unicode. Thisistruein al Unicode character sets. Unicode character sets
only differ in which binary bytes are used; the repertoire of charactersis the same.

Comparisons should use the decomposed format consistently. Either strings are aways
stored in decomposed format, or an extra conversion must be done.

Examples

SQL> SELECT COMPOSE(’ 0’ | | UNI STR(’\ 0308’ ))
2 FROM DUAL;

CO

.
SQL> SELECT DECOMPOSE('Chateaux’)
2 FROM DUAL;

DECOMPOSE

Cha”teaux
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Enhanced Unicode Support

* More Unicode character sets

* Hexadecimal character specification possible
with UNI STR function

®* Character set choice for National Character Set is
limited to Unicode character sets. This can affect
migration of databases.

®* Also supported in database character set
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More Unicode Character Sets

The Oracle Unicode now supports the fixed-width character encoding. This enables easier
loading of multinational data.

UNI STR Function

UNISTR converts a string to a Unicode string. In the string you can specify the
hexadecimal character number (not the byte representation) of “difficult” characters.

SQL> SELECT UNI STR(’ M 00b2’)
2 FROM DUAL;

National Character Set Choices

The National Character Set can only contain Unicode character sets. This is a change to
previous versions. You can now declare both varying width and fixed width character sets,
but they must be one of the Unicode character sets. The current implementation restricts the
National Character Set to either UTF8 or ALI6UTF16 only. This is covered more in the
section on the Character Set Scanner.
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Oracle9i Unicode Globalization Design
Future schema design should put all character strings, which may contain language specific
information, in the data types NCHAR, NVARCHAR2 and NCL OB, where they can utilize the
full character set of Unicode. The DATABASE CHARACTER SET needsonly to be a
character set that is compliant with the operating system, to refer to data dictionary objects,
and filenames. For performance this should be a fixed width one byte character set.

The previous style of having the varying-width Unicode character set as the DATABASE
CHARACTER SET is till supported, both for new and migrated databases.

Oracle9i: New Features for Administrators 18-20



Migration and Unicode Issues

* Unicode conversion
®* Conversion required during migration
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Conversion to Unicode for National Character Set

An Oracle8i database with a non-Unicode character set in National Character Set hasto
convert the National Character Set to a Unicode character set. The Character Set Scanner
should be used prior to migration to identify any potential problems to identify any
conversion problems. These are no different to the other character conversion problems.
The migration utility has afacility to do the conversion of NCHAR, NVARCHAR2 and
NCL OB without use of export or import. Using export and import is also supported,
particularly if the database is migrated using these facilities.

See the Oracle9i Migration Manual for details.
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New Unicode Character Sets

® Two new Unicode character sets:
— AL16UTF16
— AL32UTFS8
®* EXisting character set:
— UTF8
— UTFE
* Desupported character set:
— AL24UTFFSS
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Unicode Character Sets

AL16UTF16 isthe fixed width two-byte character set of Unicode. Surrogate pairs are not
supported, as they are not ratified in the Unicode standard at this time, but these will
occupy 4 bytes. It can only be used in the National Character Set. Thisis also sometimes
referred to as UTF16 or UCS-2. Even though this uses more storage for English text
compared to the UTF8 based sets, processing is faster because it isfixed size.

AL32UTF8 is an enhanced version of UTFS. It strictly implements the UTF-8 standard.
When defining new databases AL32UTF8 should be used instead of UTF8 if thisis
required as the Database Character Set.

UTF8 is still supported, in order to allow migration of databases from Oracle8i or earlier
versions. UTFE is still supported, asit isan EBCDIC based variant of UTF8 for use on
platforms where EBCDIC is the operating system character set.

AL24UTFFSS is desupported in Oracle€9i. Thisis similar to UTF8 but contains fewer
characters and is based on an old Unicode standard.

Space Tradeoffs

Y our choice of different Unicode character sets affects the space usage. Storing non-
English European strings occupy two bytes; Far East characters occupy three bytesin the
varying width character set. In the fixed width every character occupies two bytes. So the
proportion of Asian charactersisinfluential. Using a non-Unicode 8 bit character set limits
the repertoire of characters, but all characters occupy one byte.
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Choosing a Unicode Solution Scenario
Unicode Database

Scenario
® Current character set: WE8ISO8859P1

* Will need to expand language requirements
beyond the current capacity. The database
contains existing PL/SQL code.

Solution
e Database Character Set: AL32UTF8
* National Character Set: Default
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Scenario

The current database is configured for character set WE8ISO8859P1. The database will
need to expand language requirements beyond the current character set. Also the database
contains PL/SQL code for existing applications.

Considerations

The need to support additional languages requires a change at the database or column level.
Adding SQL NCHAR data type columns to tables would require significant code changes.
Migrating to a Unicode database character set would require few changes to existing code.

Solution
Choose AL32UTF8 as the database character set.
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Choosing a Unicode Solution Scenario
Unicode Data Type

Scenario
®* Current character set: JA16EUC (Japanese)

®* Need support for additional Asian and Western
European Languages in the form of customer
names and addresses.

Solution
e Database Character Set: JA16EUC
* National Character Set: AL16UTF16
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Scenario

The current database is configured for character set JA16EUC (Japanese). Access to
additional Asian and Western European languages is needed.

Considerations

Only customer names and addresses require Unicode support. Using NCHAR columns meet
the requirement without migrating the entire database.

JA16EUC isavariable width 16-bit character set. Moving text data to NCHAR datatypesin
UTF-16 would save space by storing datain two bytes; aso this would improve
performance by using a fixed-width character set.

Solution

Choose AL16UTF16, the default for Unicode storage for the National Character Set. Leave
the database character set at JA16EUC.
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More Character Sets, Languages,
and Territories
Character Set Language Territory
BLT8I SO8859P13 Assamese Chile
CEL8| S08859P14 Bangla Colombia
cL8l SO R111 Gujarati Costa Rica
Kannada El Salvador
CL8ka 8U Malayalam Guatemala
VESEBCDI C924 Marathi Macedonia
WESEBCDI C1047E Oriya Nicaragua
ZHS32GB18030 Punjabi Panama
Telugu Peru
Puerto Rico
Venezuela
Yugoslavia
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Character Sets

BLT81 SCB8859P13
CEL8| SO8859P14

|SO 8859-13 Baltic character set
|SO 8859-14 Cdltic character set

CL8I SO R111 SOIR111 Cyrillic character set
CL8KO 8U KOI8 Ukrainian Cyrillic character set
WESEBCDI C924

WESEBCDI C1047E

ZHS32GB18030

These new character sets are primarily intended to support more client locales, as a
Unicode database can store all characters.

Languages

The language definition includes: Language of message (Note; alanguage definition does
not necessarily imply that the message files have been tranglated), date names, and default
sorting order.

Territories

The Territory definition includes: Default formatting of numbers and dates, currency
symbols, calendar settings.

Extending Definitions

Defining new or modifying new character sets, languages and territories can be done easier

in the Locale builder, covered later in this |esson.
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Enhanced Linguistic Sorting

The sorting now uses four-level sorting:
* Enables more complex sorting rules

* New sorting definitions added, which utilize three
levels

* Result of sort of the old definitions unchanged

®* User can refine sorting rules by defining the fourth
level
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Enhanced Linguistic Sorting

The Oracle server sorts characters by converting each character into its sorting value (see
NLSSORT function), and then sorting on that. Versions prior to Oracle9i generated two
numbers per character. If the first number, the major sorting value, is the same for a pair of
characters, then the second value, the minor, value was compared. Oracle9i has up to four
sorting values per character, so that the lower levels are used if the first two levels are
identical. Defining a sort isthusthe list of characters and their sorting values. The
characters are defined in Unicode code points, so that the sort can be applied to all
character sets, there being an implicit conversion to Unicode.

There are also some additional entries that define character swapping, character expansion
and contraction which modifies the basic sorting in some languages.

Y ou specify which sort to use, as before, with NLS_SORT. Sort definitions from before
Oracle9i have not changed, to maintain compatibility. There are new sort definitions that
utilize the more complex sorting tables.

If you want to refine the sort even further, you can define your own sorts, using the Locale
Builder.
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New Linguistic Sorts

e GENERI C M e BIG

e SPANI SH M e HKSCS

e FRENCH M e GBK

e CANADI AN _M e THAI M

e DANI SH M e SCHI NESE_STROKE M

e SCHI NESE_PI NYI N_M
e TCHI NESE_RADI CAL_M
e TCHI NESE_STROKE M
e JAPANESE_M

e KOREAN M

e SCHI NESE_RADI CAL_M
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Multilinguistic Sorting

It is not possible to make a generic multilingual sort, as letters sort differently in different
languages. In a given single-language sort, characters that are not part of the language are
often not sorted. For example, when sorting in Chinese, any Arabic strings are not sorted.
The multilinguistic sort has a defined basic sorting order for all characters, which is used
for the characters outside this language.

New Sorts

* GENERIC_M Generic sorting order which is based on 15014651 and Unicode
canonical equivalence rules but excluding compatible equivalence rules

These other new sort definitions use the 1SO standard 14651 as the basic sorting, but
otherwise sort correctly for the language. In addition they implement more special language
specific sorting rules.

* CANADIAN_M Canadian French sort supports reverse secondary, special expanding
characters

e CYRILLIC_M : Cyrillic sort

* DANISH_M: Danish sort supports sorting lower case characters before upper case
characters

* FRENCH_MFrench sort supports reverse sort for accented characters
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New Sorts (continued)

* JAPANESE_M Japanese sort supports SJIS character set order and EUC characters
which are not included in SJIS

KOREAN_MKorean sort: Hangul characters are based on Unicode binary order.
Hanja characters based on pronunciation order. All Hangul characters are before
Hanja characters

SPANISH_M: Traditional Spanish sort supports specia contracting characters
THAI_M: Thai sort supports swap characters for some vowels and consonants

SCHINESE_STROKE_MSimplified Chinese sort uses number of strokes as primary
order and radical as secondary order

SCHINESE_PINYIN_M: Simplified Chinese PinYin sorting order
TCHINESE_RADICAL_M: Traditional Chinese sort based on radical as primary
order and number of strokes order as secondary order

TCHINESE_STROKE_MTraditional Chinese sort uses number of strokes as primary
order and radical as secondary order

SCHINESE_RADICAL_M Simplified Chinese sort based on radical as primary order
and number of strokes order as secondary order
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Byte and Character Semantics

* Length specification can be byte or character:
— When defining column
— Values in SQL function

®* Byte or character semantics is an attribute of the
column, stored in data dictionary

® Can be specified for CHAR and VARCHARZ:
— With column

— As asession default by setting
NLS LENGTH_SEMANTI CS

* NCHAR and NVARCHAR2 are always character
semantics.
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Byte and Character Semantics

The default sizing of character data types (CHAR, VARCHARZ, and LONG) arein bytes by
default. CHAR( 10) in atable definition means 10 bytes not 10 characters. For asingle-
byte character set encodings the character and byte length are the same. However, multi-
byte character set encodings do not correspond to the bytes, making sizing the column more
difficult.

Explicitly setting NLS _LENGTH_SEMANTI CS to CHAR, either as an environment variable
for theclient, orinan ALTER SESSI ON statement, enables the new character length
semantics. Alternatively you can specify the semantic mode in the column definition, for
example:
SQL> CREATE TABLE senantic

2 (bytewi de CHAR(10 BYTE)

3 5 harwi de CHAR(10 CHAR)

4 );

NLS LENGTH_SEMANTI CS has no effect on tables owned by SYS or SYSTEM These are
always treated with byte semantics.
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Character-Length Semantics: Data Dictionary

The USER_TAB_COLUMNS and USER | ND_COLUMNS data dictionary tables have been
extended to show which semantics have been used in the table (and dependant index)
definition.

This also appliesto the DBA _* and ALL_* version of the above views.

The CHAR _LENGTH column computes the maximum character length that can be
accommodated. The CHAR _USED column indicates with thevalue’ B* or’ C whether the
column was created with byte or character length semantics, respectively.

SQ_> SELECT col unm_nane, data_l ength,
char | ength, char_used
3 FROM user _tab_col ums
4 WHERE table nane = ' STRINGS ;

SQL> SELECT col um_nane,
2 char | ength, char_used
3 FROM user _ind_col unns
4 VHERE table name = ' STRINGS ;
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Implicit Type Conversion for
NCHAR Data Type

®* SQL functions that take CHAR/ VARCHAR2 as
arguments also take NCHAR/ NVARCHARZ as
arguments.

®* You can use the TO NCHAR function instead of
TO _CHARfor output in NCHAR/ NVARCHAR2 data

type.
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New Implicit Character Data Type Conversion

SQL functions that require a character string now accept either CHAR, NCHAR, VARCHARZ,
or NVARCHAR?.

Implicit conversion in assignments is also supported. This reduces the need for the
TRANSLATE(...USING..function.

Prior to Oracle9i you had to explicitly specify atext string as being database or national by
omitting or prefixing the string with an N (example: N'National’ ), respectively.
Assigning a database string to a national datatype or vice versafailed. The implicit
conversion hides the need.

The advantage of the implicit conversionsisthat you can convert existing data from using
CHARo NCHARcolumns and only need some minimal change in application code.

The disadvantage is that an unintended conversion may alter the string if some characters are
not convertible.

Explicit Conversion

Y ou can still perform explicit conversion, by using the TRANSLATE (... USING ...)
function, or the new TO_NCHARunction where you would use TO_CHAR
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SQL*Loader Unicode Support

® Can load UTF-16 data:
— Character-length semantics
— Byte ordering
®* Character- and byte-length semantics
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SQL*Loader Unicode Support

SQL*Loader is now able to process datafiles with UTF-16, sometimes called UCS-2,

data. The control file specifies character length in characters, not in bytes, for this character
set. Y ou specify whether the byte ordering is big- or little-endian. The default is the same as
the platform SQL* Loader is running on.

Toload UCS-2 or UTF16 data, you add two clauses in the control file:
* CHARACTERSET UTF16
* BYTEORDER {BIG|LITTLE } ENDIAN

The CHARACTERSEHReyword is not required if loading into NCHARNVARCHAR2r
NCLOBcolumns, and the National Character Set is AL16UTF16.

String lengths of CHARVARCHAR2nd LOB character data can be specified in characters
instead of bytes by adding the clause:

* LENGTH SEMANTICS CHAR
The default is taken from the environment NLS LENGTHSEMANTICS
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SQL*Loader for Unicode
Sample Control File

LOAD DATA
CHARACTERSET UTF16
BYTEORDER LI TTLE ENDI AN
| NFI LE TEST. DAT
TRUNCATE
| NTO TABLE TEST_EMP (
EMPNO | NTEGER EXTERNAL( 4) ,
ENAVE CHAR( 10),
JOB VARCHARC( 2, 10) ,
EMGRNAME VARCHAR ( 20),
RAW DATA RAW( 200)
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Example

The above is an example of a SQL*Loader control file used to load rows containing datain
the UTF-16 character set in little-endian format, into a table defined like this:

SQ.> CREATE TABLE test_enp
2 (enpno NUMBER( 5)
3 ,enane NVARCHAR2( 30)
4 ,job NVARCHAR2( 10)
5 ,engrname NVARCHARZ2( 20)
6 ,raw _data RAW200) ) ;

In this example, the character set of the SQL* Loader datafile TEST. DAT isUTF-16. The
integer external and character datain the file and the length field for the VARCHAR field are
byte swapped if SQL* Loader is running on a system which isis big endian).

The lengths of the various character fields (I NTEGER EXTERNAL( 4) , CHAR( 10) ,
VARCHARC( 2,10) , and VARCHAR( 20) ) are interpreted in characters because of the
character set choice. For example, for the ENAME field 20 bytes will be read, as 10 characters
in the file are specified, even though the column has room for 30. The length of the
VARCHARC length field isread as 2 UTF-16 characters (4 bytes), and isthe length in
characters. The maximum length of the VARCHARC field is 10 characters. The length of the
VARCHAR field will be read asa SMALLI NT from the datafile and isinterpreted as alength
in characters. The length value bytes for the VARCHAR field will likewise be byte swapped if
SQL*Loader is running on a system which is big endian. The RAWdata will be read as 200
bytes and no byte swapping will be done on that data.
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Character Set Scanner

* Used before converting database character sets
® Scans database character data for problems
* Does not convert data in the database

e Scans for any character conversion, not limited to
Unicode

e OQutputis areport of potential conversion faults.
* Available since Oracle8i Release 3 (8.1.7)
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Character Set Scanner

Thisisautility to scan al the character data and the related column definitions in the
database, to identify datalossif the datais converted to a new character set. It does not alter
any character data.

When converting the character datain the database to a different character set, or
redeclaring the character set you should:

* Run the Character Set Scanner
» Correct the problems it finds, or find another solution than character set conversion
* Do the conversion

The version of the Character Set Scanner must match the database version. A version for
Release 8.1.7 is distributed with the OraclkR8lease 8.1.7 database. Versions for earlier
Oracle8 releases can be requested for backport through Oracle Support Services.

Further Reading

The Character Set Scanner is described in detail in a separate chapt€3lobaheation
Support Guide.
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Common Character Conversion Problems

e Datatruncation
* Dataloss or data corruption
®* Character set mismatch
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Data Truncation
New byte codes for existing characters may or may not fit into the current columns. For
example, migrating from WE8I SO8859P1, a single-byte character set, to AL32UFT8, a
multibyte variable-width character set, some characters will trandlate into two byte
characters. If the migration is performed prior to fixing the column width, the datawill be
truncated.

Data Loss or Data Corruption

If the source and target character sets are not compatible (subset/superset), characters may
be replaced with another character during conversion. For example:

Character Set A Character Set B

€ 2
a a
© 2

Character Set Mismatch

If the database character set does not match the usage of the character strings, thereisa
mismatch, or a erroneous declaration. For example, a database with character set
US7ASCI | can receive data from a Chinese Windows NT client with NLS LANG set to
S| MPLI FI ED CHI NESE_CHI NA. US7ASCI | . Because both the client and database
character sets are set to US7ASCI | , no conversion is performed on the data between the
client and server; however, the datais handled differently on each side.
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Character Set Mismatch (continued)

This can lead to two data inconsistency problems. First, the server will treat these characters
as single-byte USC7ASCI | characters, hence all SQL string manipulation functions such as
SUBSTR or LENGTH will be based on single bytes rather than (two-byte) characters. Second,
when the database is migrated to another character set, for example, UTF8, character codes
are converted asif they werein US7ASCI | . Each of the two bytes of aZHS16GBK character
will be converted separately, yielding garbage valuesin UTF8.

The Character Set Scanner cannot directly detect character mismatch situations.
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Character Set Scanner Operation

®* Checks all CHAR, VARCHARZ, LONG, CLOB, NCHAR,
NVARCHARZ2, and NCLOB data
— Done for specified table, user or whole database
— Parallel operation

®* Checks if:

— Characters change codes

— Characters are representable in new set

— Length of new strings exceeds column definition
* Outputs report:

— Three text files
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Operation Mode

Thetable, user, and whole database modes limit what to scan. Paralléllization is very

simple. Y ou specify how many scanning processes you want started simultaneously. Each
process scan one table.

Check of All Character Data

There are two types of character datain the database: user data, and data dictionary data,
such as the names of tables and columns, PL/SQL code, and view definitions. Only in the
full database scan are data dictionary character strings checked. The data dictionary
information such as columns lengths, is checked in al modes, for the scanned objects.

If the database contains data that is not part of the declared character sets, that is, thereisa
mismatch situation as described earlier, then either correct the situation, or force the
Character Set Scanner to interpret the data in the correct character set by using the
FROMCHAR parameter for the tables concerned.

Output

The output isin three text files. The | og parameter is used to give the path and file name;
the scanner generates files with extensions. out , . t xt , and. err . The default nameis
scan.
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Character Set Scanner Command

e Utility name is csscan
* Command-line interface
®* Interactive prompts

$ csscan systen manager FULL=y TOCHAR=utf 8
ARRAY=102400 PROCESS=5

$ csscan syst em manager PARFI LE=fil enane
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Character Set Scanner Command

The command line used to invoke the Character Set Scanner is similar to that used by other
Oracle utilities. To get thelist of al program parameters, use:

$ csscan hel p=y
The essential parameters are:

* USERID: Standard username/password[ @alias] connect string to the database;
the user must have DBA privileges.
FULL : If Y, scan the entire database. FULL is exclusiveto USERand TABLE
USER: Owner of tablesto scan (Only if FULL=N)
TABLE: Names of tablesto scanin (t abl el,t abl e2,...) format

TOCHAR Target CHARcharacter set name; the test conversion of CHARVARCHAR2
LONGand CLOBdatawill be performed to this character set.

PROCESS Number of processes to read from database
ARRAY: Size of fetch array

Optional parameters:
* LOG: Name and path of the three output files.
» TONCHARTarget character set of NCHARNVARCHARNd NCLOBdata

* PARFILE : Parameter file that contains al parameters
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Character Set Scanner Output

® scan. out: A copy of the screen log

® scan.txt: Database Scanner summary
— Parameters used
— Size of tablespaces
— Amount of data scanned

— List of all table and columns which contain data
with problems

® scan.err: Errors

— List of rows that have problems
— Unconvertible characters
— Exceed column length
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scan. out

Character Set Scanner: Release 9.0.1.0.0 — Production
(c) Copyright 2000 Oracle Corporation. All rights reserved.

Connected to:
Oracle9i Enterprise Edition Release 9.0.1.0.0 — Production

Enumerating tables to scan...

. process 1 scanning OE.CUSTOMERS

. process 1 scanning OE.WAREHOUSES

. process 1 scanning OE.ORDERS

. process 1 scanning OE.PRODUCT_INFORMATION

. process 1 scanning OE.PRODUCT_DESCRIPTIONS

Creating Database Scan Summary Report...
Creating Individual Exception Report...
Scanner terminated successfully.
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scan. t xt
Dat abase Scan Sunmary Report
Time Started

2001-07-15 23:12:16

Ti me Cbnpleted; 2001-07-15 23:12:18

Process I D

[ Dat abase Si ze]

Tinme Started

Ti me Conpl et ed

Tabl espace Used( MB) Free(MB) Total (MVB)
SYSTEM 266, 000 8, 000 274,000
USERS 1, 000 19, 000 20, 000
TEMP , 000 20, 000 20, 000
COVSCHEME 3, 000 7, 000 10, 000
Tot al 302, 000 122, 000 424,000
[ Dat abase Scan Par anet er s]

Par anet er Val ue

Scan type

User nane

Scan CHAR dat a?

Current database character
New dat abase character set
Scan NCHAR dat a?
Current NCHAR char act er
New NCHAR char acter set
Array fetch buffer size
Nunber of processes

set

set

[ Scan Sunmmary]

User tables
oe

YES

WESVBW N1252
we8i s08859p1
YES

WESVBW N1252
utf 8

100000

Some character type application data are not
convertible to the new character set

[ Application Data Conversion Sumary]

Dat at ype Changel ess Converti bl e Exceptional Total
VARCHAR2 4.790 0 0 4.790
CHAR 319 0 0 319
LONG

CLOB

NVARCHAR2 380 287 1 668
NCHAR

NCLOB

Tot al 5. 489 287 1 5.777
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scan. t xt (continued)
[Distribution of Convertible Data per Tabl e]

USER. TABLE Convertibl e Excepti onal
OE. PRODUCT_DESCRI PTI ONS 287 1
[Distribution of Convertible Data per Col umm]

USER. TABLE| COLUWN Convertibl e Excepti onal
OE. PRODUCT_DESCRI PTI ONS| TRANSLATED_NAME 16 1
OE. PRODUCT_DESCRI PTI ONS| TRANSLATED_DESCRI PTI ON 271 0

[ ndexes to be Rebuilt]
USER. | NDEX on USER. TABLE( COLUWN)

scan. err

Dat abase Scan Indivi dual Exception Report
[ Dat abase Scan Par anet er s]

Par anet er Val ue

(omitted here)
[ Application data individual exceptions]

User : OE

Tabl e : PRODUCT_DESCRI PTI ONS
Col utm: TRANSLATED_NAMVE

Type : NVARCHAR2(50)

Nunber of Exceptions o1
Max Post Conversion Data Size: 51
ROW D Exception Type Size Cell Data

AAAGFaAAIAAAAEVAAI exceed column size 51 Blabaergred ...

The three reports have been dightly edited to fit and for clarity.

Conclusion from these reports: An Export and Import is required, because some data has to
be converted. Also one row will not fit. Either the column can be made longer, or you can
edit the character data (asit isadescription field, it can perhaps be abbreviated).
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Character Conversion

®* This step is done separately.

®* Use one of the following:
— Full Export and Import (recommended)
— ALTERDATABASE, if no characters change codes

— A combination of the two; doing export and import
on the few tables that contain changing character
codes, and an ALTER DATABASE
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The Character Conversion

The character conversion process is done after you have considered the output of the
Character Set Scanner. The choice of how to perform the conversion are the same asin
previous versions of the server, and are made after the Character Set Scanner has
completed. They are briefly summarized here.

Export and Import

Thisis the recommended way to convert a database character set. While thisis alengthy
process, it has some other beneficial reorganization of the database (index rebuild,
compacting deleted space, and so forth). Y ou still have to be aware of column size changes,
as reported by the Character Set Scanner.

» Export the database.

* Recreate the database with the new character sets.

* Create the tables which require longer columns.

» Import the datal(GNORE=YES to import into tables created in previous step).

Oracle9i: New Features for Administrators 18-42



ALTER DATABASE [ NATI ONAL] CHARACTER SET

Thisisafaster aternative, if the Character Set Scanner has confirmed that no characters
change their code. In addition, check the Globalization Support Guideif the changeis
permissible, that is, if the new character set is a superset of the current character set.

The ALTER DATABASE CHARACTER SET command is sometimes used to change the
declaration to reflect the true character set of data previously entered, that is, to correct a
mis-match situation described earlier. Discussion of this situation is outside the scope of
this lesson.

Combination Export/Import and ALTER DATABASE

This reduces the time needed for export and import, if the amount of data that needs
converting isasmall part of the database.

» Export the tables with contentious data.

* Truncate those tables.
« ALTER DATABASE ... CHARACTER SET ...

* Import the table data again.
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Oracle Locale Builder

A GUI based tool to build your own locale:

* Language

* Territory

®* Character set

e Collation

®* Does notinclude building own message files
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Expanded Locale Coverage and User Definable Locales

Oracle9i provides alarge number of locales. If you need another locale, or make an
adjustment to an existing locale, then you can do so using the Local e Builder. Viewing the
definitionsin the current supplied locales gives you an accurate and easy-to-read
description of it, without having to understand the formatting of the. NLT files.

The globalization definitions are stored in filesin

$ORACLE_HOVE/ oconmon/ nl s/ adm n/ dat a with extensions. NLT (readable
source text) and . NLB (trandated binary) and are read by the server. Y ou use the Locale
Builder to view and modify these. Y ou can also create your own.

Starting the Locale Builder

Start the executable | bui | der . Itislocated in
$ORACLE_HOVE/ ocommon/ nl s/ | bui | der.

Further Reading
The Locale Builder isfully documented in the Globalization Support Guide, chapter 11.
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Locale Builder Examples

* Default sorting order of alanguage

* Default date formatting of a territory

®* Conversion of characters between character sets
e Collation order of alanguage
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Default Sorting Order

Setting alanguage (using the NLS_LANG environment variable) the value of NLS_SORT,
among others, is set to a corresponding value at client start up. This can be atered, thus
avoiding the need to perform an explicit ALTER SESSI ON SET NLS_SORT=val ue
after starting the client. Other language subordinate values can aso be altered.

Default Date Formatting

Setting aterritory will similarly set NLS DATE_FORMAT to a corresponding value. Y ou
can use the Local Builder to define your own format to be applied for the territory.

Character Definitions, Conversion

When the server has to convert characters between client and server, and the source
character is not available in the destination set, you can define what the replacement
character isto be, either the default or the specific replacement character can be defined in
the character set. For example, you can definethat 'a" bereplaced by 'a’ instead of '?'
in avariation of the US7ASCII character set.

Collation

In the sorting order (collation) defined above, you choose which sorting order to apply. For
acollation you can define precisely how to sort the characters.
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New or Modified Globalization Settings

®* Do not alter the supplied files, preferably.

* Create new definitions, based on the supplied
files.

®* Generate binary files on each platform using
| Xi nst

* Use the new definitions
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New or Modified Globalization Settings

The recommendation is to define new definitions, rather than altering the existing ones. For
example you call the modified language DUTCH EXT, if it isavariation of the default
DUTCH, rather than modifying the existing language. Y ou have to define a numeric
identification for your new language. It is recommended you name the filesin the same
convention.

It isrecommended that you save your modifications into a new file, and thus create your
own named language, territory, character set or collation, rather than into the existing file,
thus altering the Oracle-supplied globalization definitions.

Generation of NLB files

After al changes have been made, you must generate the binary . NLB version of the. NLT
file. This can be donein the Locale Builder, if it isthe same platform, otherwise you must
copy the. NLT fileto the target system, and use thel xi nst utility to compile them. This
will also update the | xboot -file, so you must have an appropriate backup of the NLSfiles
before making changes. Y ou need to restart the instance for the new files to become
effective.

Using the New or Modified Globalization Settings

Y ou select your new language with the same methods. In the example above, you use the
environment variable NLS LANG=" DUTCH EXT_NETHERLANDS. WE8| SO8859P1",
or ALTER SESSI ONSET NLS LANGUAGE=" DUTCH EXT’ ; The quotation marks are
necessary here, because the name contains a space.
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Summary

In this lesson, you should have learned about:
* The new time and date data types

®* Unicode enhancements

* New localization definitions

®* The Character Set Scanner

® The Locale Builder
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Practice 18-1 Overview

This practice covers the following topics:

®* Creating and manipulating timestamp data
between time zones

* Displaying and altering the client time zone
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Database Workspace Management

Copyright © Oracle Corporation, 2001. All rights reserved.




19-2

Objectives

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

* |dentify the Workspace Manager role

* Version enable a table

* Disable workspace participation for a table

®* Create and assign a workspace

®* Understand Import and Export considerations

Copyright © Oracle Corporation, 2001. All rights reserved.
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What Is a Database Workspace?

A shared, transactionally consistent view of
database tables, that:

®* Captures changes to version-enabled tables
as new row versions within the workspace

®* Makes versions invisible outside the workspace
until explicitly merged with the parent workspace

® Changes made to a table that is not version
enabled are made directly to the table
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Workspaces

A workspace is avirtual environment that provides a transactionally consistent snapshot of
the entire database. One or more users can share this environment to version datain the
database.

The unit of versioning is the table. When a user in aworkspace updates arow in aversion-
enabled table, anew version of the row is created. Versions are only accessible within the
workspace until explicitly merged with the parent workspace. This also applies to inserts
and deletes made within aworkspace to a version-enabled table.

There can be one or more versions of arow in aworkspace from one or more version-
enabled tables. The current or active version of arow in aworkspace refers to the version
of arow to which changes are currently being made.

Tables which are not version enabled will be changed like normal regardless of which
workspace a user might bein. Accessto any tableis still controlled by the privileges a user
has, not which workspace auser isin.

It is possible to create workspaces and not version enable any tables, and it is possible to
version enable tables and not create any workspaces. But doing either of these provides no
additional capabilities to the database. To fully use this feature you must do both. Certainly
there will be instances where the application may be viewing and or modifying both
version-enabled and non-version-enabled tables.
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How Does Workspace Manager Work

* Automatically installed with Oracle9i

* Allows for version enabling tables by running a
packaged procedure

* Automatically versions only changed rows

®* Provides mechanism to identify and resolve
conflicts

* Merges changes with parent or discard changes
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Versioning

By using Database Workspace Manager you can selectively version enable some or all
tablesin an existing database.

Once atableis version enabled, changesto any row in that table are only viewable to the
workspace in which the change was made. The changes to tables within a workspace are
done with conventional short transaction mechanisms. All DML and DCL is available
whilein aworkspace.

DDL is not supported on version-enabled tables. If necessary you can disable versioning,
perform any DDL needed, then version enable the table again. Y ou will lose any versioned
rows when you disable versioning.

The changesto arow are stored in the same table. When version-enabled, new columns are
added to the table to alow for multiple version of each row. So the growth of the table
depends on how many versions of each row are created.

Eventually the different versions of the row will either be merged into any parent
workspace (and ultimately the L1V E workspace) or discarded. Conflicts are automatically
detected and must be resolved before a merge can take place.
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Workspace Manager Administrator Role

®* Oracle Installer automatically installs Workspace
Manager and creates the WM ADM N _ROLE.

* The WM ADM N_RCLE role has all Workspace
Manager privileges.

* By default, the DBA roleis granted the
VW _ADM N_ROLE.

* The DBA can grant privileges or can grant the
VW ADM N _RCLE role to one or more users to grant

the privileges.
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Workspace Manager Administrator Role
The WM _ADM N_ROLE role has all Workspace Manager privileges with the grant option.
By default, the DBA roleis granted the WM _ADM N_ROLE.

Decide which users should be granted which privileges. Then, either the DBA can grant the
privileges, or the DBA can grant the WM_ADM N_ROLE role to one or more selected users

and these users can grant the privileges.
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Version Enable a Table

DBMS_WM ENABLEVERSI ONI N& ' EMPLOYEES' )
A

UPDATE enpl oyees
SET ...

\
l

!

RENAME|..

EMPLOYEES: EMPLOYEES LT:
Base table before Renamed base table
versioning with new columns
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Y

EMPLOYEES:
view with | NSTEAD
OF triggers

Workspace Enabling a Table

The example on the slide version enables the EMPLOYEES table. ENABLEVERSI ONI NG

performs the following tasks:

* Augments the table with four workspace metadata columns to store the following data:

— VERSION Therow version ID

— LTLOCK Thelock status
DELSTATUSThe delete status
NEXTVERThe next row version ID

* Renames the table by adding the suffixT to the table name

» Creates a view with the same name as the original table

» Created NSTEAD OF triggers on the view for insert, update, and delete of versioned
rows. Once version-enabled, all rows in the table can support multiple versions of data.

When the view is accessed, it uses the workspace metadata to show only the row versions
relevant to the current workspace of the user. The workspace infrastructure is not visible to

the end-users.
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Changes Due to Versioning

* A new table <t abl e_nane>_AUXfor conflicts

®* Index changes:
— The PK index is changed
— New index <t abl e_nanme> PKI $
— New index <t abl e_nane> TI $

— New PK index AUX_ <t abl e _nane> on the
<t abl e_nane>_AUXtable

® Several views, most for internal use only
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Changes Due to Versioning
Tables

Not only is the base table changed as already described, aso a new table is added with the
name of <t abl e_nanme>_AUX. Thistable maintains information about rows that have
been synchronized after conflicts have been resolved. Its size istherefore directly
dependent on the number of conflicts that get resolved.

Indexes

The primary key is changed and three indexes are created when ENABLEVERSI ONI NGis
executed on atable:

» The primary key has ti¢ERSI ON column added, if history is enabled (the
VI EW WO _OVERWRI TE/ VI EW W OVERWRI TE options) then th€REATETI ME
column is also added.

» <table_name>_PKI$ : Thisisanonuniqueindex that isthe origina primary key
index without the version column. Thisis needed because several workspace
operations do queries on the <table_name>_LT without the version column. For
any given primary key, the number of index entries equal the number of versions
where this primary key row has been versioned.
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Changes Due to Versioning (continued)
I ndexes (continued)
e <table_name>_TI$ : Thisisnonuniqueindex created to support history. It is

made up of these two columns: CREATETIME, RETIRETIME. It is needed for
support of the <table_name>_HIST view. For any given primary key, the
number of index entries equal the number of versions where this primary key row has
been versioned, because each version of the row will have distinct CREATETIME,
RETIRETIME vauesif the table was versioned with VIEW_W_OVERWRITaption.
If the table was versioned with VIEW_WO_OVERWRIT#e number of index entries
will be the number of DML changes made to this primary key becausein this case
every DML operation is captured as a distinct row with its own CREATETIME,
RETIRETIME.

Also a primary key is created on theabl e_nane>_AUXtable. The index is
namedAUX <t abl e_nane>. This is relatively small index with the number of
entries dependent on the number of conflicts resolved.

Views

There are several views created when a table is version enabled. Most are used internally
by the procedures and functions of DBVS WMpackage. Some of the views created are:

Note: Because of these changes and additions, the length of the table name that is being
version enable is limited to 25 characters. If you try to version enable a table with a longer

Conflict view, each having a name in the fortnabl e_nanme>_CONF.
Difference view, each having a name in the feinabl e_name>_DI FF.
Lock view, each having a name in the fortnabl e_nane>_ LOCK.

History view (if history tracking is enabled), each having a name in the form
<t abl e_nanme>_HI ST.

Multiworkspace view, each having a name in the fetrabl e _nanme>_MN

name, you will get: ORA-20136: table names are limited to 25 characters.
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The History Option

* Optionally, the history of versions of rows can be
tracked.

®* Parameter of the ENABLEVERSI ONl NG procedure
* Possible values:

— NONE: No tracking, the default

— VI EW W OVERVWRI TE: Most recent only

— VI EWWO OVERWRI TE: All modifications

DBVS_ VW ENABLEVERSI ONI NG
(* enpl oyees’ ,’ VI EW WD _OVERWRI TE' )
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The History Option

This option tracks modificationsto t abl e_namne using aview named
<t abl e_nanme>_HI ST. It must be set to one of the following values:

« NONE: No modifications to the table are tracked. Thisis the default.

* VIEW_W_OVERWRITEShows only the most recent modification, subsequent
changes to arow in the same version, overwrite earlier changes.

* VIEW_WO_OVERWRITBhows all modifications, subsequent changesto arow in
the same version, do not overwrite earlier changes.

If history is enabled, then two more columns are added to the <table_name> LT table
* CREATETIME Date and time this version of the row was created

* RETIRETIME : Date and time this version of the row was replace by another in the
same workspace.
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Guidelines for Tables Participating
in a Workspace

* A version-enabled table must have a primary key.

* A table can be version enabled by the table owner
or by auser with WM ADM N _ROLE.

* Tables owned by SYS cannot be version enabled.

* Referential integrity constraints are supported on
version-enabled tables.

* Triggers are supported on version-enabled tables
with some restrictions.
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Guidelines for Tables Participating in a Workspace
Referential Integrity Constraints

Version-enabled tables can have referential integrity constraints, including constraints with
the CASCADE and RESTRI CT options; however, the following considerations and

restrictions apply:
 If the parent table in a referential integrity relationship is version enabled, the child

table must be version enabled also. The child table is the one on which the constraint
is defined.

» Referential integrity constraints cannot be added when a table is version enabled; they
must be defined before a table is version enabled.

» A child table in a referential integrity relationship is allowed to be version enabled
without the parent table being version enabled.

» A version-enabled table cannot be both a child and a parent in a referential integrity
relationship, unless it is a self-referential constraint.
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Guidelines for Tables Participating in a Workspace (continued)
Triggers

Version-enabled tables can have triggers defined; however, the following considerations
and restrictions apply:

The triggers must be defined before the table is version enabled.
Only row level triggers are supported. Statement level triggers are not supported.

Only whole row triggers are supported, that is, before and after update triggers for
specific columns are not supported.

Triggers on nested table columns are not supported.

The only call-out supported is to PL/SQL procedures. That i\@ié ON_TYPE
must be PL/SQL.

Any triggers that are not supported for version-enabled tables are deactivated when
versioning is enabled, and are activated when versioning is disabled.
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Disabling Workspace Participation
for a Table

®* Reverses workspace enabling:

DBMS VWM DI SABLEVERSI ONI N& ' enpl oyees’)

® It can be done by the table owner or by a user with
the WM_ADM N_ROLE.

* Workspace hierarchy and savepoints remain.

* The latest version of each row in LI VEworkspace
remains.

* The optional FORCE argument allows the user to
disable versioning on a table even if workspaces
have modified data in the table.
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Disabling Workspace Participation for a Table

The DI SABLEVERSI ONI NG procedure is used to reverse the effect of the

ENABLEVERSI ONI NG procedure. It deletes the Workspace Manager infrastructure for
versioning of rows, but does not affect any user datain the L1 VE workspace. The
workspace hierarchy and any savepoints still exist, but all rows are the same asin the LI VE
workspace. If there are multiple versions of arow in the table for which versioning is
disabled, only the most recent version of the row is kept.

The exampl e on the slides disables versioning on the employees table.
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Workspace Savepoints

®* The concept of a savepoint in the Workspace
environment is similar to that of other savepoints.

* They are two types of savepoints:

— Explicit savepoints are created to roll back changes
in workspaces

— Implicit savepoints are created automatically
whenever a new workspace is created

* The savepoint takes no space, but can cause more
versions of arow to be created.
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Savepoints

Savepoints are used in similar ways to save points used in transactional operations. One of
the main differences is that once a savepoint is created any row modified after the creation
of the savepoint will cause anew version of the row to be stored in the table.

Like transactional savepoints they can be used for rollback. Unlike transitional ones, the
user does have access to the data before and after the savepoint.

When cal culating the amount of space that might be needed you must consider the
following: each row could be potentially duplicated in the table for each workspace in the
database and for each savepoint within a workspace.

For example, if a database has five workspaces created and each workspace has three
savepoints within them, then for each version-enabled table that could be 15 copies of each
row. This should be extreme because it is unlikely that each workspace is going to modify
every row in the table for each savepoint.

The activities that the devel oper or user can do with savepoints include: Create, Go to
savepoint, Go to date, Alter, Compare difference, and Delete.

Savepoint are not covered in detail in this course.
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Create a Workspace

®* Create aworkspace named EMP10:

DBVS_WWM CREATEWORKSPACE(®' EMP10’ )

* A new workspace is a child of the current workspace.
® |t creates implicit savepoint in the current workspace.

LIVE workspace

Workspace
EMP10
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Create a Workspace

If the session has not explicitly entered aworkspace, it isin the LI VE database workspace,
and the new workspace is a child of the LI VE workspace.

This procedure does not implicitly go to the workspace created. To go to the workspace,
use the GOT OWORKSPACE procedure.

Animplicit savepoint is created in the current version of the current workspace when a new
workspace is created. This allows the child workspace to have a transactionally consistent
view of the database. The current version for which the savepoint is created does not have
to be the latest version in the current workspace

An exception israised if aworkspace already exists or the user does not have the privilege
to create aworkspace.

Workspace names are case sensitive.
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Assign Workspace: Associate a User

* Atlogin, the user is placed in the LI VEworkspace.

* The GOTONORKSPACE procedure moves the current
user session to the destination workspace.

® Toinclude the user in the EMP10 workspace:

DBMS_WM GOTONORKSPACE( ' EMP10’ )

* All subsequent modifications to data by the user
take place on the latest versions in the EMP10

workspace.
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Assign Workspace

By using the GOTONORKSPACE procedure current user is then “in” the named workspace.
From this point on all changes to version-enabled tables are only viewable in the named

workspace. A user must have thRéCESS WORKSPACE privilege for the named
workspace or thACCESS ANY_WORKSPACE system privilege.

Because many operations are prohibited when any users are in the workspace, it is often

convenient to go to thiel VE workspace before performing operations on created
workspaces.

To go to thd.l VE database, specify workspacelAs/E.
For example:
SQL> EXECUTE DBMS_ WM GOTOWORKSPACE (' LI VE);

To see which workspace your session is currently in, useER&ORKSPACE function,
for example:

SQL> SELECT DBMS_WM GETWORKSPACE FROM DUAL;
GETWORKSPACE
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Rows in the Table
Workspaces

LIVE EMP10 EMP15
Table A LT Table A LT
—>1 1 [101 |ABC 1 1101 |ABC
> 2 l102 [DEF 2 [102 |DEF
> 1 [107 |ABC
—> 2 1102 |GHI
—> 1 |[122 |ABC
—> 2 |201 |DEF

Before After
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Rows in the Table

In this example you have a version-enabled table with two rows. There are two workspaces
created under the LI VE workspace, named EMP10 and EMP15.

Then auser in the EMP10 workspace does an update on the two rows in the table, and so
does a user in workspace EMP15.

Now each workspace has its own version of each row. The net effect is that there are now
three copies of each row in the table. One for the L1 VE workspace and one each for the
EMP10 and EMP15 workspaces.

The table here has been simplified for the discussion. It doesn’t show the extra columns that
are added by the versioning of the table.
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Assign Workspace: Grant Privileges

* Workspace privileges: ACCESS, CREATE, REMOVE,
MERGE, and ROLLBACK

®* Privileges in the form of pri v_WORKSPACE allow the
user to affect a specified workspace.

® Privileges in the form:

priv_ANY WORKSPACE GRANTWORKSPACEPRI V
allow the user to affect (° ACCESS_V\U?KSPAC!E,
any workspace. MERGE_WORKSPACE' ,

" EMP10’ ,

'SM TH ,

'YES ):

19-17 Copyright © Oracle Corporation, 2001. All rights reserved.

Workspace Privileges
Workspace Manager implements a set of privileges in addition to standard Oracle database
privileges. There are two types of privileges:
» Workspace-level privileges have names in the fprmv_WORKSPACE. They allow
the user to affect a specified workspace.

» System-level privileges have names in the fomv_ ANY_ WORKSPACE. They
allow the user to affect any workspace.

Each privilege can be granted with or without the grant option. The grant option allows the
user to which the privilege is granted to grant the privilege to other users.

The example in the slide enables user Smith to acceEd/R1D workspace and merge
changes in that workspace, and allows Smith to grant the two specified privileges on
EMP10 to other users.
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Workspace Privileges (continued)
The following are the available privileges for working with workspaces.

Privilege Description

ACCESS_WORKSPACE Allows the user to go to a specified workspace. ACCESS WORKSPACE
or ACCESS_ANY_WORKSPACE privilege is needed for all other
privileges.

ACCESS_ANY_WORKSPACE Allows the user to go to any workspace. ACCESS WDORKSPACE or
ACCESS ANY_ WORKSPACE privilege is needed for al other privileges.

CREATE_WORKSPACE Allows the user to create a child workspace in a specified workspace.

CREATE_ANY_WORKSPACE Allows the user to create a child workspace in any workspace.

REMOVE_WORKSPACE Allows the user to remove a specified workspace.

REMOVE_ANY_WORKSPACE Allows the user to remove any workspace.

VERGE_WORKSPACE Allows the user to merge the changesin a specified workspace to its
parent workspace.

VERGE_ANY_WORKSPACE Allows the user to merge the changesin any workspace to its parent
workspace.

ROLLBACK_WORKSPACE Allows the user to roll back the changesin a specified workspace.

ROLLBACK_ANY_WORKSPACE Allows the user to roll back the changes in any workspace.

To grant most of the above, the GRANTWORKSPACEPRI V procedure is used. This grants
workspace-level privilegesto users and roles. These are the above privileges without the

“any” in the name. Thgr ant _opt i on parameter enables the grantee to then grant the
specified privileges to other users and roles.

DBMS_WM G ant Wor kspacePri v(

priv_types I N VARCHAR2
, Wor kspace I N VARCHAR2
, grant ee I N VARCHAR2
[,grant _option | N VARCHAR2 DEFAULT ' NO ]
[,auto_commi t I N BOOLEAN DEFAULT TRUE]);

For the system privileges, the ones with the “any” in the nam&RABTSYSTEMPRI V
procedure is used:

DBMS WM G- ant Syst enPri v(
priv_types I N VARCHAR2
, grant ee I N VARCHAR2
[,grant_option I N VARCHAR2 DEFAULT ' NO ]
[,auto_commit | N BOOLEAN DEFAULT TRUE]);

The AUTO_COW T parameter functions in the following way:TRUE (the default),

causes the operation to be executed as an autonomous regular transaction that will be
committed when it finishes. FALSE,causes the operation to be executed as part of the
caller's open regular transaction (if one exists). If there is no open regular transaction, the
operation is executed in a new regular transaction. In either case, the caller is responsible
for committing the transaction.
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Assign Workspace: Set Locks

® Sets session override to exclusive locking:
DBVS_ WM SETLOCKI NGON (’ E')

®* Shared locking on for EMP10 workspace:
DBVS WM SETWORKSPACEL OCKMODEON(® EMP10’ ,* S, TRUE)

* Displays the locking mode in effect for the session:
SELECT DBMS WM GETLOCKMODE FROM DUAL;

®* Locks therow in employees table as shared where
DEPARTMENT | D=30 in EMP10

DBVS_WM LOCKROAS
(' EMP10’ ,’ EMPLOYEES' ,’ DEPARTMENT ID = 30',’S')
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Locks

Workspace Manager locks eliminate row conflicts between a parent and child workspace.
Locking is enabled at a session level and is a session property independent of the
workspace that the session isin. When locking is enabled for asession, it locks rowsin all
workspaces in which it participates. Locking activities include:

e SetLockingOn  or SetLockingOff  setslocking for the session

» SetWorkspaceLockModeOn or SetWorkspaceLockModeOff  isthe default
mode for workspace row-level locking. If OFF, it enables accessto versioned rowsin
the specified workspace and to corresponding rows in the parent workspace.

» GetLockMode returnsthe locking mode for the parent and child workspace.

* LockRows or UnlockRows specifies access to versioned rows in a specified table
and to corresponding rows in the parent workspace. Either used to proactively lock
rows before they are updated or automatically locks row after it is updated be a SQL
statement.

In addition to locks provided by conventional Oracle short transactions (transactions
without workspaces), Workspace Manager provides two types of version locks:

* Exclusive locks are similar to short transaction locks in that once an exclusive lock
has been placed on a record, no other user in the database can change the record
except for the session that locked it.

» Shared locks ensure that only users in the workspace in which the row was locked are

allowed to modify it.
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Freeze a Workspace

®* Specifies the access allowed to the workspace:
— NO_ACCESS s the default
— READ _ONLY for all workspace users
— 1WRI TER enables a single writer, all readers
— VWM ONLY is for workspace operations

* Examples:

FreezeWsr kspace(’ EMP10’ ,’ READ ONLY’)

UnFr eezeWor kSpace(’ EMP10’)
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Freeze a Workspace

A workspace can be frozen or not frozen. If aworkspace is frozen, no changes can be made
to datain version-enabled tables, and access to the workspace is restricted.

To make aworkspace frozen, use the Fr eezeWor kspace procedure. To make afrozen
workspace not frozen, use the Unf r eezeWor kspace procedure.

In addition, some procedures automatically freeze one or more workspaces.
VWM ONLY allows workspace operations such as merge, rollback, refresh, and others.
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Roll Back a Workspace

* Discards all changes made in the workspace, a
table or after a specified savepoint; the workspace
structure is not affected.

e Examples: Roll back all workspace changes, roll
back changes since a savepoint, and roll back all
changes to atable

DBMS VWM Rol | backWor kspace(’ EMP10’)

DBMS_WM Rol | backToSP(" EMP10’ , ' SAVEPO NT1')

DBM5S_WM Rol | backTabl e(’ EMP10’ , * HR. EMPLOYEES' )
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Roll Back a Workspace

Rolling back aworkspace involves deleting either all changes made in the workspace or all
changes made since an explicit savepoint.

Before rolling back to a savepoint:

* Remove any implicit savepoints created since the specified savepoint by merging or
removing the descendent workspaces that caused the implicit savepoints to be created.

« Remove all active users.

Rolling back a workspace leaves behind the workspace structure for future use; only the
data in the workspace is deleted. To completely remove a workspace, use the
RenoveWr kspace procedure.
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Refresh a Workspace

* Applies all changes made in the parent to the child
since the child was created or last refreshed

* Refresh changes made to a single table:

DBVS WM RefreshTabl e
(" EMP10’ ,” EMPLOYEES ,’ DEPARTMENT_ID = 30’)

* Refresh all workspace changes:

DBVS WM Ref r eshWor kspace(’ EMP10’)

e Beforerefreshing a table:
Regular (nonworkspace) transactions must be
committed and conflicts must be resolved.
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Refresh a Workspace

The first example refreshes EMP10 by applying changes made to the EMPLOYEES table
where DEPARTMENT _| D = 30 in its parent workspace.

The second exampl e refreshes EMP10 by applying changes made in its parent workspace.
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Resolve Workspace Conflicts

® Conflict: The same row is changed in two or more
workspaces.

® Conflicts are detected when a workspace merge or
refresh operation is attempted.

® Conflicts must be resolved before merge or
refresh operations succeed.

®* Resolve conflicts by choosing arow value from:
— BASE
— CH LD
— PARENT
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Resolve Workspace Conflicts

Rows that are changed in the child and parent workspace or in two peer workspaces can
lead to data conflicts. Conflicts are discovered during a merge or refresh operation:

» During a merge operation, the changes in a child workspace are incorporated in its
parent workspace.

» During a refresh operation, changes made in the parent workspace are incorporated in
the child workspace

Conflicts are presented to the user in conflict views, with one conflict view per table. The
conflict view lists the primary key of the rows in conflict and also the column values of the
rows in the two workspaces that form the conflict.

Conflicts have to be resolved by using Ressol veConf | i ct s procedure. During this
procedure the user chooses the row value from the base, child, or parent table.

When there are no conflicts between the parent and child workspaces, the data in the two
workspaces can be merged.

Conflicts must be resolved beford/far geWor kspace or Ref r eshWr kspace
operation can be performed.
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Conflict Resolution Example:
Check for Existence of Conflicts

®* Check for conflicts between child and parent:

DBMS_ WM Set Conf | i ct Wor kspace(’ EMP10_focus_2')

* View conflicts in EMPLOYEES table:

SELECT * FROM enpl oyees_conf;
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Conflict Resolution Example: Check for Existence of Conflicts
The general process to check for the existence of conflictsis asfollows:

Set Conf | i ct Wbr kspace: The example checks for any conflicts between child
workspace, EMP10_FOCUS_2, and its parent workspace, EMP10, and activates aview for
every version-enabled table where the view nameis<t abl e_name>_CONF.

The query on the screen shows the conflicts for that table.
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Merge a Workspace

* Applies changes in a child workspace or table to its
parent workspace or table.

* Merge either entire workspace, table, or specific rows
® Conflicts must be resolved first.

* MergeTabl e can roll back to initial workspace state.
* MergeWr kspace can remove the workspace.

EXEC DBVS_ WM MERGEWORKSPACE( ' EMP10’
REMOVE_WORKSPACE=>TRUE) ;
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Merge a Workspace

Merging a workspace applies changes made in a workspace to its parent workspace and
optionally removesit. While amerge isin progress the child workspace is frozen in
) ACCESS mode and the parent workspace is frozen in READ_ONLY mode.

MERGEWORSPACE has the following parameters:
» WORKSPACH\ame of the workspace. The name is case sensitive.

* CREATE_SAVEPOINTA Boolean value (TRUE or FALSE). TRUE creates an
implicit savepoint in the parent workspace before the merge operation. FALSE (the

default) does not create an implicit savepoint in the parent workspace before the merge
operation.

* REMOVE_WORKSPAGEBOoolean value (TRUE or FALSE). TRUE removes

workspace after the merge operation. FALSE (the default) does not remove workspace
after the merge operation; the workspace continues to exist.

« AUTO_COMMITA Boolean value (TRUE or FALSE). TRUE (the default) causes the
operation to be executed as an autonomous regular transaction that will be committed
when it finishes. FALSE causes the operation to be executed as part of the caller’s open
regular transaction (if one exists). If there is no open regular transaction, the operation

is executed in anew regular transaction. In either case, the caller isresponsible for
committing the transaction.

If there are conflicts between the workspace being merged and its parent workspace, the

merge operation fails and the user must manually resolve conflicts using the
<table_name>_CONF view.
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Import and Export Considerations

A database with version-enabled tables can be exported
only if the database being imported into does not have
any version-enabled tables or workspaces.

Only database-wide import and export operations are
supported for version-enabled databases.

For an import operation, you must specify | GNORE=Y.

The FROMUSER and TOUSER import options are not
supported with version-enabled databases.

EXPORT
—_— —_—

IMPORT
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Import and Export Considerations

Standard Oracle database import and export operations can be performed on version-
enabled databases; however, the following considerations and restrictions apply:

A database with version-enabled tables can be exported to another Oracle database
only if the other database has Workspace Manager installed and does not currently
have any version-enabled tables or workspaces (that is, other than the LIVE
workspace).

Only database-wide import and export operations are supported for version-enabled
databases. No other export modes (such as schema, table, partition, and workspace)
are supported.

For an import operation, you must spedifgNORE=Y.

The FROMUSER and TOUSER capabilities of the Oracle@mport utility are not
supported with version-enabled databases.
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Enterprise Manager Interface
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Enterprise Manger

Database Workspace Manager is integrated in with Oracle’s Enterprise Manager (OEM)
Console. While connected to a database, you will see a folder called Workspace
Management that can be expanded to see two subfolders: Version Enabled Tables and

Workspaces.
The OEM Version Enabled tables subfolder allows you to view table status and set tables as
version-enabled.
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Enterprise Manager (continued)
The OEM Workspaces folder allows you to:

Create and view workspace hierarchies and attributes. In the slide four workspaces
have been created with variations on the live data for what-if cost cutting analysis. The
AGGRESSI VE workspace is currently selected.

Set and view workspace access modes. The user access modes for a workspace are:
— No access, is the default
— Read only
Single writer, allowing all other users to read
— Workspace operations only, such as merge and rollback
Set and view Savepoints
— Implicit savepoint created by the system when child workspace is created
— Explicit savepoint created by a user
Roll back changes since last explicit savepoint

Resolve differences between any two workspaces or between two savepoints in a
workspace

Refresh an entire workspace, a table, or rows with data from the parent workspace.
Refreshing a workspace may not succeed if there are conflicts.

Merge all changes made in the workspace or changes made to a specific table.

Set Privileges to access, create, delete, rollback and merge workspaces.
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Workspace Metadata Views

* Metadata views hold information about:
— Version-enabled tables
— Workspaces
— Savepoints
— Users, privileges
— Locks, conflicts
* Views are read-only to users.

* Views are used to administer the Workspace
environment and diagnose problems.
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Workspace Metadata Views

Workspace Manager creates and maintains metadata views to hold information that helps to
manage the workspace environment and diagnose problems. These views are read-only to
users.

Views that span the whole workspace environment are:

» [DBA|USERJALL] WM_VERSIONED_TABLEScontain information about
version-enabled tables.

* [USER|ALL] WM_MODIFIED_TABLES contain information about version-
enabled tables that have been modified.

» [DBA|USER|ALL]_WORKSPACES contain information about the workspaces a
USer OWnNs Or can access.

* [DBA|USER|ALL]_WORKSPACE_SAVEPOINTS
[DBA|USER|ALL] WORKSPACE_PRIVScontain information about users’
privileges.

« USER_WM_PRIV&ontains information about the current user has in each
workspace.

* ROLE_WM_PRIV&ontainsinformation about privileges that all roles granted to the
current user have in each workspace.
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Workspace Metadata Views (continued)
Viewsthat span the whole workspace environment (continued):

* [USER|ALL]_WM_LOCKED_TABLEScontains information about locks placed in
the current workspace on rows in version-enabled tables.

» DBA_WORKSPACE_USERG&htains information about user information for
workspaces other than LIVE .

* [USER|ALL] WM_RIC_INFO containsreferential integrity constraints.

* [USER|ALL] WM_TAB_TRIGGERS contains information about triggers defined
on version-enabled tables.

* ALL_VERSION_HVIEWCcontains information about the version hierarchy.
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Summary

In this lesson, you should have learned how to:

* |dentify the Workspace Manager role

* Version enable a table

* Disable workspace participation for a table

®* Create and assign aworkspace

®* Understand Import and Export considerations
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Practice 19-1 Overview

This practice covers the following topics:
®* Version enabling a table
* Creating workspaces

®* Using workspaces to make changes and view
these changes

* Merging and dropping workspaces
* Version disabling a table
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Advanced Replication
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20-2

Objectives

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

Add a new master site without quiescing

Decide when to use row-level system change
numbers

Use new materialized view fast refresh abilities

List which object-relational constructs can be
replicated

Configure job queue initialization parameters
List miscellaneous Oracle9i changes

Copyright © Oracle Corporation, 2001. All rights reserved.
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Extended Availability of Replication
Environment

You can add new masters to the replication group
without impacting end users:

®* The replication group does not have to be
quiesced

®* Users can continue to execute DML on the existing
masters

* Implemented using a multistep procedure
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Extended Availability of Replication Environment

Some operations in areplication environment require you to quiesce (stop all replication
activity in) the related replicated groups. This can be aslow processif there are deferred
transactions in the replication queues because you have to propagate these before you can
quiesce the master group. Quiescing also prevents data manipulation language (DML)
statements on the tables in the master group until you activate the group again.

Recent rel eases have reduced the number of operations that require quiescing. In Oracle9i,
you can now add databases to a master group without impacting your end users. Unlikein
previous rel eases, your users can continue to execute DML on the replicated tables while
you configure a new master site.
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Add New Master Site Without Quiescing

@ SPECI FY_NEW _MASTERS
I

@ ADD_NEW MASTERS
I
m Master
definition

RESUME_PROPAGATI ON_TO_NMDEF site

Perform SCN- New
master

based recovery site

v

—> PREPARE_| NSTANTI ATED_MASTER
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Adding a New Master Site Without Quiescing

Use the following steps to add new masters without quiescing the existing master sites:

1. Specify your intention to add one or more new mastersin an existing replication
group with anew master definition site procedural call, SPECIFY_NEW_MASTERS.
The new sitesto be created are added to the view DBA_REPSITES _NEW. If you
specify no new master sites, al sites previoudly listed in DBA_REPSITES NEW will
be removed.

2. After specifying all replication group extensions with SPECI FY_NEW MASTERS,
you then invoke a new master definition site procedural call, ADD_NEW MASTERS,
which does the following:
— Adds new masters to the replication catalog at all existing masters and at all
new masters to be instantiated with table-level export/import
— Adds replicated objects to the replication catalog at new masters to be
instantiated with table-level export/import
— Disables, either partially or completely, propagation to each new master at each
existing master, including the master definition site
— Returns, to the calling session, the system change number (SCN) to which the
new masters should be instantiated
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Add New Master Site Without Quiescing

@ SPECI FY_NEW _MASTERS
I

@ ADD_NEW MASTERS
|
definition
RESUME_PROPAGATI ON_TO MDEF site

Perform SCN- New

master
based recovery site

—> PREPARE_| NSTANTI ATED_MASTER
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Adding a New Master Site Without Quiescing (continued)

3. If you are using change-based recovery to instantiate al new masters, skip to step 4b.
Otherwise, perform the next two operations:

a. Perform afull database or table level export, specifying the SCN obtained in step
2 for the FLASHBACK _SCN export parameter.

b. Call RESUME_PROPAGATI ON_TO_MDEF to indicate that the export has
finished.
4. At each new master site, instantiate the database using one of the following two steps:
a. Import the data.
b. Perform change-based recovery to the SCN obtained in step 2.

5. After the database is instantiated, make sure that the correct database links exist
between the new masters sites and the master definition site. If you are using the full
export/import method for change-based recovery to add new masters, execute the
PREPARE_| NSTANTI ATED_MASTER procedure to set the appropriate
gl obal _nane for the new master and to remove (clear) the deferred transactions
and error log from the new master site. For sites being added with object-level
export/import, verify that all requestsin the DBA REPCATLOG view have compl eted
successfully before executing PREPARE | NSTANTI ATED MASTER. In addition to
the activities already described, the PREPARE | NSTANTI ATED MASTER
procedure enables propagation of deferred transactions between all of your master
Sites.
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SPECI FY_NEW MASTERS

BEG N
DBVS_REPCAT. SPECI FY_NEW MASTERS (
gnanme => 'HR REP_GRP',
master |ist =>
" HR_GERMANY. ACME. COM HR_RUSSI A. ACVE. COM ) ;
END;
/

SELECT gnane, dblink, master_status
FROM dba_repsites_new,
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SPECI FY_NEW MASTERS

Use SPECI FY_NEW MASTERS, a new routine in DBMS_REPCAT, to specify the master
sites you intend to add to an existing replication group. Thisroutine is called on the master
definition site for the given replication group. The routine replaces any mastersin the local
DBA REPSI TES NEWview for the given replication group with the list of masters

specified.
In the example above, the routine is used to identify two new masters sites, HR_RUSSI A

and HR_GERMANY, to be added to the replication group HR_REP_GRP. This query shows
the results after executing the PL/SQL in the example:

SQL> SELECT gnane, dblink, master_status
2 FROM dba_repsites_new,

GNAME DBLI NK MASTER_STATUS

HR REP_GRP  HR_GERMANY. ACMVE. COM READY
HR_REP_GRP  HR_RUSSI A. ACME. COM READY

The replication group HR_REP_GRP maintains the READY status, so DML operations are
still allowed on the tables within this replication group.

Note: If mast er _| i st isempty, al mastersfor the given replication group will be
removed from the DBA REPSI TES_NEWview.
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ADD NEW MASTERS

VARI ABLE mast erdef fl ashback scn VARCHAR2( 15);
VARI ABLE extension_id VARCHAR2(32);
BEG N
DBVS_REPCAT. ADD_NEW MASTERS (
export _required => TRUE
avai | abl e_master _|ist => NULL,
mast er def fl ashback _scn =>
- mast erdef flashback scn,
extension_id => :extension_id,
break trans_to _nasterdef => TRUE,
break trans to new masters => TRUE
percent age for_catchup_new => 60,
cycl e_seconds_new => 300);
END;
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ADD_NEW MASTERS
The code in this exampl e instantiates the new master site with the following options:
» Export/import is being used for at least one new master site
(export _required=>TRUE)
 Instantiate all new masters using either full export/impoexibort requi redis
TRUE) or change-based recoveav@i | abl e_master |i st =>NULL)

» Allow existing masters to propagate their deferred transactions to the master
definition site for replication groups that are not adding master sites
(break_trans_to _nmast erdef => TRUE)

» Allow existing masters to continue to propagate deferred transactions to the new
master sites for replication groups that are not adding master sites
(break _trans_to new mast er s => TRUE)

» Use 60 percent of propagation resources to catch up to new masters
(percent age_f or_cat chup_new=>60)

» Allow a maximum of five minutes for extended replication groups to be propagated to
new masters before switching to the unaffected replication group
(cycl e_seconds_new=> 300)
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ADD NEW MASTERS

PRI NT mast erdef fl ashback scn

MASTERDEF _FLASHBACK_ SCN

3456871

$ exp systemf manager FILE=full db_orcl.dnp
FULL=y DI RECT=n GRANTS=y ROWN5=y COMPRESS=y
| NDEXES=y CONSTRAI NTS=y STATI STI CS=conput e
LOG=export.|l og FLASHBACK SCN=" 3456871’
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ADD_NEW MASTERS (continued)

You use the SQL*Plusmast er def _f | ashback_scn bind variable to display the SCN
provided in the return variable after the procedure has executed, as shown in the example
above. You can also view this SCN value by querying the DBA REPSI TES NEWand
DBA REPEXTENSI ONS datadictionary views.

SQL> SELECT fl ashback_scn
2 FROM dba_repextensions;

FLASHBACK_SCN

3456871
Using thisinformation, you can perform an export consistent with this SCN by including
the FLASHBACK _SCN option:

$ exp system manager FlILE=fulldb_orcl.dnp FULL=y DI RECT=n
GRANTS=y ROW5=y COVPRESS=y | NDEXES=y CONSTRAI NTS=y
STATI STI CS=conput e LOG=export.| og FLASHBACK SCN=' 3456871’
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RESUVE PROPAGATI ON TO NMDEF

SELECT extension_id
FROM dba repsites _new,

EXTENSI ON_I D

75AFDBD77CD83CAEE034080020CAFF6B

DBVS_REPCAT. RESUVE _PROPAGATI ON_TO_MDEF (
extension_id =>
" 75AFDBD77CD83CAEE034080020CAFF6B’ ) ;
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RESUVE_PROPAGATI ON_TO MDEF

This procedure indicates that export has finished and that propagation to the master
definition site, for both extended and unaffected replication groups existing at master sites,
can be enabled. The EXTENSI ON_| D argument identifies the current pending request to
add master databases to a master group without quiesce. Y ou can find the value for
EXTENSI ON_I D by querying the DBA REPSI TES _NEWand DBA REPEXTENSI ONS
data dictionary views.

SQL> SELECT extension_id, dblink, naster_status
2 FROM dba_repsites_new,

EXTENSI ON_I D DBLI NK MASTER_STATUS

75AFDBD77CD83C4AEE034080020CAFF6B REP3. WORLD READY
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Perform Import or Change-Based
Recovery

$ inp system manager FlILE=fulldb _orcl. dnp
FULL=y BUFFER=30720 | GNORE=y GRANTS=y ROW\G=y
DESTROY=y COWM T=y LOG=i nport.| og

SQ.> RECOVER DATABASE UNTI L CHANGE 3456871;

RVAN> run {

2> SET UNTIL SCN = 3456871,

3> DUPLI CATE TARGET DATABASE TO hr _russi a
4> NCFI LENAMECHECK;

5> }
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Perform Import or Change-based Recovery

Perform import or change-based recovery at each new master site. If you are using
export/import, then complete the import of the database you exported at each new master
site that is being added with the database export/import.

The following is an example of afull database import statement:
$ inmp system manager FILE=fulldb_orcl.dnp FULL=y BUFFER=30720
| GNORE=y GRANTS=y ROW5=y DESTROY=y COWM T=y LOG=i nport.| og

If you are using change-based recovery, then perform the recovery using the SCN returned
by the MASTERDEF_FLASHBACK_SCN parameter. Y ou can aso query the
DBA REPEXTENSI ONS datadictionary view for the MASTERDEF _FLASHBACK SCN

value.
Y ou can perform a change-based recovery in one of the following ways:

* Issue a SQL*PIURECOVER command similar to the one shown in the example. See
the Oracle9i User-Managed Backup and Recovery Guide for instructions.

» Use the Recovery Manager (RMARVUPLI CATE command like the one shown in
the example. See tl@racledi Recovery Manager Reference Guide for instructions.
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PREPARE | NSTANTI ATED_MASTER

* |If you are using the full import or change-based
recovery techniques, then:

— Set JOB_QUEUE PROCESSES = 0 in new master’'s
parameter file.

— Ensure that the new master has the correct
gl obal nane.

— Create database links to the master definition site.
e Execute the PREPARE | NSTANTI ATED MASTER
procedure.

DBVS_REPCAT. PREPARE | NSTANTI ATED MASTER (
extension_ id => :ext_id);
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PREPARE_| NSTANTI ATED_MASTER

This procedure enabl es the propagation of deferred transactions from other prepared master
sites and existing master sites to the invocation master site. It also enabl es propagation of
deferred transactions from the invocation master site to the other prepared new master sites
and existing master sites.

Before executing this procedure, you must perform the following steps if you are using
either the full database import or change-based recovery techniques:

* SetJOB_QUEUE PROCESSES = 0 in the new master’s parameter initialization file.
This must be done before the import or change-based recovery is performed.

» Ensure that the new master has the cogkotal _name, which must be the same
name you specified when invokiMBVS_REPCAT. SPECI FY_NEW MASTERS at
the master definition site. Use tAe TER DATABASE RENAVE GLOBAL_NAME
command to change the global name if necessary.

» Create database links to the master definition site for the replication administrator’s
account.

When you execute tRREPARE | NSTANTI ATED_MASTER procedure, the

EXTENSI ON_| Dargument is required. This argument identifies the current pending

request to add master databases to a master group without quiesce. You can find the value
for EXTENSI ON_| D by querying thé®BA REPSI TES _NEWand

DBA REPEXTENSI ONS data dictionary views.
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When to Add New Masters Without
Quiescing

®* You want to perform data manipulation language
(DML) operations on replicated tables while the
new master sites are being added.

®* Each existing master site has enough free space
to store a large unpropagated deferred transaction
gueue while the master sites are being added.

®* You have a stable connection to the new master
site, or your database meets the requirements for
using Export/Import or SCN-based recovery.

®* Your system does not meet any of the restrictions
identified later.

‘ 20-12 Copyright © Oracle Corporation, 2001. All rights reserved.

When to Add New Master Sites without Quiescing

As your replication environment expands, you may need to add new master sitesto a
master group. Y ou can either add new master sites to a master group that is running
normally or to a master group that is quiesced. If the master group is not quiesced, then
users can perform data manipul ation language (DML) operations on the data while the new
master sites are being added. However, more administrative actions are required when
adding new master sitesif the master group is not quiesced.

When you add new master sites without quiescing the replication group, propagation of
deferred transactions to the new master siteis partially or completely disabled while the
new master sites are being added. Therefore, make sure each existing master site has
enough free space to store the largest unpropagated deferred transaction queue that you may
encounter.

When using full database export/import and change-based recovery to add all of the
replication groups at the master definition site to the new master sites, the following
conditions apply:

* The new master sites cannot have any existing replication groups.
» The master definition site cannot have any materialized view groups.
» The master definition site must be the same for all of the master groups.

» The new master site must include all of the replication groups in the master definition

site when the extension process is complete.
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Restrictions on Adding New Masters
Without Quiescing

ADD NEW MASTERS restrictions:
®* Synchronous replication is not supported.

* The master definition site cannot be relocated for
any replication group being extended.

®* The connection qualifier for all master group
database links must be the same.

®* The option to use serial or parallel propagation is
only available when queue is disabled.

® Serial propagation is only supported when queue
propagation is completely disabled.

* All master sites must use the Oracle9i release.
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Restrictions on Adding Masters without Quiescing
Restrictions on using the ADD_NEW MASTERS routine include:

Asynchronous replication, but not synchronous replication, is supported.
If a replication group is being extended, the master definition site cannot be relocated.

All database links for the affected master group must have the same connection
gualifier or not use any connection qualifier.

Parallel propagation (parallelism set to 1 or greater), but not serial propagation
(parallelism equal to zero), is supported when queue propagation is not completely
disabled. Both parallel and serial propagation are supported when queue propagation
is completely disabled through procedure arguments.

Once you begin adding a set of masters to replication groups with the same master
definition site, you must wait until the new masters have been added before you can
add another set of master sites to any of the affected master groups.

The COVPATI BLE initialization parameter for all affected master sites must be set to
“9.0” or higher.

If you need to remove the changes you made to a particular master site by the
SPECI FY_NEW MASTERS andADD_NEW MASTERS procedures, you should use the
UNDO _ADD NEW MASTERS REQUEST procedure.
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Row-Level System Change Numbers

®* Dependent SCN is used to determine
dependencies for parallel propagation.

* The default is to calculate the dependent SCN at
the data block level.

®* In Oracle9i, the dependencies can be narrowed to
the row level.

‘ 20-14 Copyright © Oracle Corporation, 2001. All rights reserved.

Row-Level System Change Numbers

When Advanced Replication enables parallel propagation, dependent SCNs are used to
determine dependencies based on constraint definitions. In older releases, and as the default
in Oracle9i, dependent SCNs are calculated at the block level. That is, every entry on a
block is considered to have the same SCN, regardless of when the entry actually changed.
This can result in false dependencies being defined for parallel propagation.

By alowing you to implement row level SCNs, Oracle9i can narrow dependencies from the
block level to the row level. This reduces the number of false dependencies for parallel
propagation which, in turn, can improve the replication throughput because more
transactions can be streamed in parall€l.
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Features of Row-Level SCNs

* A table can be created so that the commit SCN is stored
in the head piece of each table row.

CREATE TABLE master_rep ... ROWDEPENDENCIES;

® Each row has an SCN that:
— Requires six bytes of additional storage per row

— Is greater than or equal to the commit time of the last
transaction that modified the row

— Represents the cleanout time of the last transaction for
each row

— Is updated during delayed block clean out
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Features of Row-Level SCNs

The CREATE TABLE statement syntax includes a clause to control whether the table uses
row-level SCNs:

CREATE TABLE . .. [ NO ROWDEPENDENCI ES
CREATE CLUSTER ... [ NO ROWNDEPENDENCI ES

The row-level dependency feature and, therefore, the use of row level SCNs, applies only to
tables and clusters that are created with the ROADEPENDENCI ES options. By default,
segments are created without row-level SCNs. Y ou cannot use the ALTER TABLE
command to change between dependent and row-level SCNsin an existing segment.

When you use row-level SCNs, each row:
* Requires an additional six bytes to store the SCN information in the row header

» Contains an SCN that represents the clean out time of the last transaction for that row,
that is, a commit time no earlier than the last transaction that modified the row

 Is updated with the row level SCN when the delayed block clean out occurs for a
transaction
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Parallel Propagation and Row-Level SCNs

* When using parallel propagation, Oracle9i orders the
execution of dependent transactions to preserve data
Integrity.

®* The order of the transactions is determined by the
SCN.

®* More granular propagation occurs when you use row-
level SCNs because rows can be ordered
independently rather than based on a more generic,
block-dependent SCN.
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Parallel Propagation and Row-Level SCNs

If you use row-level SCNs, you can maintain for each row that last commit time of the
changes made to that row. Therefore, two rows changed by different transactions on the
same block can have different row-level SCNs (depending of course on the commit times
of those transactions), whereas the dependent SCN for parallel propagation would have
been computed solely based on the block state. Using the fine-grained row level SCNsto
calculate dependent SCNs can enabl e better dependency tracking between transactions in
the replication queue.
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Constraint SCNs

* When constraints exist on a table, they create
additional replication dependencies for the table.

®* Constraint SCNs represent the highest commit SCN of
all transactions that a particular row depends on.

— Index entries for unique constraints
— Referential constraints

®* Using constraint SCNs helps to reduce false
dependencies which can occur when using the default
dependent SCN calculation method.

®* Constraint SCNs are activated automatically when the
table is defined with row level SCNs and require an
extra six bytes of storage on each index leaf block.
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Constraint SCNs

A constraint SCN isthe SCN that islarger than the commit times of all the transactions that
a particular row operation depends on due to unique or referential integrity constraints. For
example, if thereis aunique index on atable, a successful row insertion is dependent on all
the previously committed transactions that deleted the given unique key. The constraint
SCN captures this dependency.

By default, a dependency SCN is computed using the last committed transaction in a block.
Dependent SCNs can cause fal se dependencies to be tracked. For example, the insertion of
asingle key into an index leaf block will depend on all other transactions that commit in the
same block, including the insertion of other keys.

Fal se dependencies add unnecessary overhead when the rows from the table are replicated
because unrelated row changes are also checked for the constraint dependencies. Constraint
SCNs allow more exact tracking of when changes were made and which dependencies
really need to be checked. Constraint SCNs are automatically activated when atableis
defined with the ROADEPENDENCI! ES option (or it is created in a cluster defined with this
option). They add an extra six bytes of header information in each leaf block of any index
defined on the table.
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Materialized View Fast Refresh Abilities

In Oracle9i, fast refresh ability is extended to support:

®* Subqueries with many-to-many relationships
between the outer table and the inner table

e Subqueries that contain UNI ONor OR set
operators, with some limitations

CREATE MATERI ALI ZED VI EW LOG
ON oe. custoners (custoner _id);
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New Materialized View Fast Refresh Abilities

In older releases, if your materialized view (MV) contained ajoin subquery without a unique
key constraint on the inner table, you could not update the MV with afast refresh. This
meant that you could not perform fast refreshes on your MV if it included a many-to-many
join between the outer and inner tables. In Oracle€9i, your MV s with subqueries can be fast
refreshable even if the relation between the outer table and the inner table is many to many.
Y ou must store the join column in the materialized view log to enable this capability, asin
the following statement:

SQ.> CREATE MATERI ALI ZED VI EW LOG
2 ON oe.customers (custoner_id);

Primary key (PK) MVs containing UNI ON or OR set operators can be both fast refreshable
and updatable in Oracle9i. However, because the changes are propagated based on row
changesidentified by the PK, it is necessary that a given row can only be derived from one
table. This ensures that local updates are applied to the correct base table. Thus, the set
operators must be over anidentical list of columnsin the SELECT clause, based on the same
table.
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Fast Refresh Example

CREATE MATERI ALI ZED VI EW oe. orders REFRESH FAST AS
SELECT * FROM oe. orders@lbsl1. acne.com o
VWHERE EXI STS

( SELECT * FROM oe. custoners@lbsl. acne. com c
VWHERE o. custoner _id = c.custoner _id
AND c.credit Iimt > 50)
UNI ON
SELECT * FROM oe. orders@lbsl1. acne.com o
VWHERE EXI STS
( SELECT * FROM oe. custoners@lbsl1. acne. comc
VWHERE o. custoner _id = c.custoner _id
AND c. account _ngr_id = 30);
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Fast Refresh Example

The statement creates the OE. ORDERS materialized view. The query selects all orders that
are associated with the account manager whose 1D number is 30, aswell as all orders for
customers who have a credit limit greater than 50.

To makethisMYV fast refreshable, you would have to create a materialized view log and
enable filtering on the CUSTOVER | D column of the OE. CUSTQOVERS table as shown in the
earlier example. Otherwise, the materialized view isfast refreshable because the UNI ON
operates on the same columns (all of them) from the sasmetable, OE. ORDERS.
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Explain Materialized View

®* Sometimes it can be difficult to determine why a
materialized view cannot fast refresh.

e The DBM5S_MWI EW EXPLAI N_MWI EWprocedure:
— Populates the W_CAPABI LI TI ES_TABLE

— Explains why an existing or proposed materialized
view is not fast refreshable

* The W_CAPABI LI TI ES _TABLE contains:
— The capabilities of the MV
— Whether or not each capability is possible
— Why a capability is not possible
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Explain Materialized View

In previous releases, it could be difficult to determine which of several restrictions was
preventing you from performing a fast refresh.

In Oracleli, you can determine why amaterialized view or query is not fast refreshable by
executing the DBVS_MWI EW EXPLAI N_MWI EWprocedure to popul ate the

MV_CAPABI LI TI ES_TABLE table. You then query MV_CAPABI LI TI ES_TABLE to see
the refresh capabilities for your MV. The POSSI BLE column indicates whether you can
perform the operation for each option listed in the CAPABI LI TY_NAME column:

REFRESH: Can do at least complete refresh

REFRESH FROM LOG AFTER | NSERT: Can do fast refresh from an MV log or change
capture table at |east when change operations are restricted to | NSERT

REFRESH FROM LOG AFTER ANY: Can do fast refresh from an MV log or change
capture table after any combination of changes, | NSERT, UPDATE, or DELETE

REWRI TE: Can do at least full text match rewrite
REWRI TE_PARTI AL_TEXT_MATCH: Can do at least full and partial text match rewrite
REWRI TE_GENERAL: Can do al forms of rewrite
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MV_CAPABI LI TI ES_TABLE

Name Nul | ? Type
STATEMENT_I D VARCHAR2( 30)
MVOMNNER VARCHAR2( 30)
MVNANME VARCHAR2( 30)
CAPABI LI TY_NAME VARCHAR2( 30)
PCSSI BLE CHAR(1)
RELATED TEXT VARCHAR2( 2000)
RELATED_NUM NUVBER

VBEGNO NUVBER( 38)
MEGTXT VARCHAR2( 2000)
SEQ NUVBER
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W_CAPABI LI TI ES_TABLE

The M\V_CAPABI LI TI ES_TABLE tableis created from the utlxmv.sqgl script. The
examples show the execution of the EXPLAI N_WI EWprocedure and a subsequent query
against the contents of the M\Vv_CAPABI LI TI ES_TABLE table.

For exampl e, to determine the capabilities of the oe. or der s materialized view, enter:
SQL> EXECUTE DBMS MVI EW EXPLAI N MVI EW (' oe. orders’);

Sq_> SELECT capability name, possible
: related_txt, nsgtxt
3 FROM m/capabllltlestable
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Multitier Materialized Views

»| Master table [&——»| Master table

Master updatable MV Master updatable MV

! P4

Level 2 updatable MV| |Level 2 updatable MV| [Level 2 updatable MV
A A

v v
Level N updatable MV| |Level N updatable MV
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Multitier Materialized Views

Y ou use the multitier materialized view (MV) feature to create an MV based on another
MYV rather than on a base table. Oracle9i supports the creation of both read-only and
updatable multitier materialized views.

Multitier updatable MV s are useful in scenarios where you do not need or want a complete
instantiation of atable at every site because you do not need to see all the data or you may
not have the storage capacity. Also, if you have limited network bandwidth, you may want
to limit the amount of data transmitted between sites. Multitier MVs let you use lower
bandwidth networks because you do not need to refresh from the master site each time.

For example, suppose a company is structured with three levels: international, national, and
local offices. Many nodes at both the national and local office level are required. A possible
solution for such a company would be to setup a master site at the headquarters office site,
an updatable MV at each national subsidiary, and another updatable MV at each local
office, based on the MV at the national level office.

In the graphic, the level one MVs are labeled “Master updatable MV.” A materialized view
at any level can be a master MV and can have one or more MVs based on it. However, only
an updatable master MV can have an updatable materialized view based on it. Because the
level one updatable MV, or master MV, acts like a master for the level two updatable MV,

a receiver user must be created at the level one updatable MV site. Similarly, a database
link must be created between the propagator at the level two site to the receiver at the level
one site.
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Creating Multitier Materialized Views

CREATE MATERI ALI ZED VI EW r egi onal _orders
REFRESH FAST FOR UPDATE
AS SELECT * FROM oe. orders@g. acne. com
WHERE EXI STS
( SELECT custoner _id
FROM  oe. custonmers@g. acne.com c
WHERE c. cust_address. postal code = ' 19555);

CREATE MATERI ALI ZED VI EW ny_or ders
REFRESH FAST FOR UPDATE

AS SELECT * FROM oe.regional orders@egl. acne.com
WHERE sal es rep_id = 205;
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Creating Multitier Materialized Views

This example shows the commands used to create a level one materialized view,
REG ONAL_ORDERS, and alevel two materialized view, MY_ORDERS, based on
REG ONAL_ORDERS.

Thelevel one MV, created in the first statement, is based on the OE. ORDERS master table
at headquarters, HQ. ACME. COM The MV is created at the regional office

REG1. ACME. COMand contains only orders whose postal code is 19555. The MV s at the
regional office are in the headquarters MV group.

The second statement creates alevel two MV based on the MV at the regional office,
REG1. ACMVE. COM containing only orders for postal code 19555. Additionally, this MV
restricts the data to show only those orders assigned to the salesperson with the ID number
205.

Oracle9i: New Features for Administrators 20-23



Replication of Objects

Oracle9i gives you the ability to replicate the
following:

* Tables with:
— Object columns
— Collection type columns (nested tables, VARRAYS)
— REF columns

®* Object tables
®* Object views and INSTEAD OF triggers
* Index types, operators, and domain indexes
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Replication of Objects

The replication of objectsisanew feature of Oracle9i. Multimaster replication treats an
object table like aregular relational table except that it preserves the object identifier (OID)
of the object table (EOID) and the OID for each row.

For object views, any type information for VARRAY' s, nested tables, and object types
involved in the view definition, must be replicated explicitly.

Y ou cannot specify alternate key columns for areplicated object table in the following
circumstances:

» If the OID is system-generated because replication uses this OID column as the key

» If the OID is user-defined because replication uses the underlying primary key as the
key

Note: When you replicate tables with nested tables, the storage tables of the nested tables
are automatically replicated. You cannot explicitly replicate the storage tables themselves.
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Replicating Objects with
Materialized Views

* Materialized Views for Oracle9i now allow you to
replicate:

— Column objects

— Object views

— REF columns

— Collection columns

®* To support replication of object tables, the materialized
view logs can now record the object identifier (OID).

* All user-defined types required for MV creation must
exist at the MV site prior to creation of the MV.
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Replicating Objects with Materialized Views

All of the object types which can be replicated using multimaster replication can also be
replicated using materialized views.

Some new terminology for materialized views in Oracl€9i:

» Materialized views created on tables which contain column-level objects are called
Object-Relational materialized views.

» Materialized views created on object tables are called Object materialized views.

* Object materialized views created on relational tables (similar to Object Views),
which are known as Derived Object materialized views, are not supported in the first
release of Oracle9

The Materialized View Log construct has been updated to support objects. Object-relational
materialized view logs will track either the ROWID or primary key of the master table.

The primary key can consist of scalar object attributes. If you are creating an object
materialized view (created against an object table), the MV log must also log the OID for
each row. This is specified with the clavdeTH OBJECT | D. TheW THOBJECT | D

clause can be in addition to the primary key or ROWID.

SQ.> CREATE MATERI ALI ZED VI EW LOG ON obj _tabl e
2 WTH OBJECT I D, PRI MARY KEY;
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Monitoring and Managing Replication
Environments

* New dynamic performance views for Oracle9i
replication environments:

— VS$MWREFRESH
— V$REPLPROP
—  V$REPLQUEUE

* Enhancements to the Replication Management
tool in Oracle9i include:

— Reporting capabilities
— Redesigned Deployment Template Wizard
— Redesigned Template Script Generation Wizard
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Performance Monitoring in Replication Environments

The following dynamic performance views are new for performance monitoring in Oracl €9i
replication environments:

V$MVREFRESH: Contains information about local materialized views that are currently
being refreshed. Thisinformation isvisible only on the materialized view site.

V$REPL PROP: Contains information about the parallel propagation currently in progress at
thereplication site

V$REPL QUEUE: Contains statistics about the deferred transactions queue

In addition, columns related to performance monitoring are included in the DEFSCHEDUL E
data dictionary view in Oracl€9i.

Replication Management Tool
The Replication Management tool in Oracle9i has been enhanced with the following
features:

* Reporting capabilities

» Redesigned Deployment Template Wizard and Template Script Generation Wizard

(formerly called the Offline Instantiation Wizard)
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Job Queue Changes

* The JOB_QUEUE | NTERVAL parameter is obsolete.
* The SNP background process is obsolete.

e JOB QUEUE PROCESSES determines the maximum
number of processes (J000, JOO01, ...) that can be
started.

— Support for multiple child processes
— Less overhead than in previous releases

®* You can dynamically alter the number of job queue
processes used by the database.
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Job Queue Changes

Job queue processes process requests created by DBVS_J OB. Replication automatically
creates jobs to handle tasks such as asynchronous data propagation at scheduled intervals
and purging the deferred transaction queue.

The SNP process has been retired and replaced with a single-parent family of processes that
work similarly to the parallel query family of processes. The head of the family is called the
Coordinator, Job Queue (CJ QD). The child processes are named J nnn where nnn starts at
000 and increments by 1.

If theJ OB_QUEUE_PROCESSES initialization parameter is greater than 0, the CJQD
process remains active, scanning the job queue for available work, so the

JOB_QUEUE | NTERVAL processis no longer needed. When CJ QO finds work waiting to
be done, it startsmore Jnnn processes automatically, up to the limit specified by the
initialization parameter JOB_QUEUE_PROCESSES. When aJnnn process finishes
execution of ajob, it polls for another job to execute. If there are no jobs selected for
execution, it enters an idle state, but wakes up periodically to poll again. If, after a
predetermined number of tries, it still finds no jobs to execute, it terminates.

Y ou can dynamically change the value of JOB_QUEUE_PROCESSES with a command
such as the following:

SQL> ALTER SYSTEM SET JOB_QUEUE_PROCESSES = 12,

For more information, refer to the Oracle9i: Databases Administrator’s Guide and the
Oracle9i: Replication Management APl Reference guide.
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LONGto LOB Migration

* The ALTER TABLE command allows you to modify:
— A LONGcolumnto aCLOB

— A LONG_RAWcolumn to a BLOB

* Applications that perform DML on tables with migrated
LONGcolumns do not have to be modified.

®* Converting LONGcolumns to LOB columns means the
data can now be replicated.

— May increase bandwidth requirements
— Tables at remote sites have to be regenerated

— Materialized Views defined on a LOB migrated table have
to be manually rebuilt
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LONGto LOB Migration

In Oraclei, you can use the ALTER TABLE command to change a LONG datatypeto a
LOB datatype or a LONG RAWdata type to a BLOB data type.

The migration of a LONG column to aLOB column using the ALTER TABLE command on
areplicated table cannot itself be replicated. This is because the LONG column has not been
maintained by replication and may not be synchronized between sites. Once the LONG data
has been synchronized between sites, then the modification of the LONGto the LOB column
can be performed using replication’s administrative engine. If atable you change thisway is
replicated, or has materialized views, you need to regenerate the replicated tables at the
remote sites manually.

Because the converted L ONG data can now be replicated, this may increase network
bandwidth requirements, and you need to be aware of the impact this change may have for
your replication system.
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Changes for Related Oracle9i Features

* The term snapshotis deprecated.

— The name is no longer used in Oracle9i
documentation.

— The terms materialized view and mview have
replaced the term in the documentation and the
data dictionary.

— SQL syntax currently retains the term snapshot for
backwards compatibility.

® Support for new date and time data types
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Changes Related to Oracle9i Features

Over the past few releases, the term snapshot, the original name, has been used
synonymously with materialized view. In Oracle9i, the old name has been dropped from
documentation, view names, procedure names, and so on. Y ou will find the term
materialized view, used in text, or the term mview, used in names of views, packages, and
procedures, in place of the term snapshot. For example, the name of the package previously
known as DBMS_ SNAPSHOT has changed to DBMS_MW/I EW For backwards compatibility,
SQL commands in this rel ease retain the keyword SNAPSHOT.

A number of new datatypes to support date, time, and intervals between two date and time
stamps, are introduced in Oracle9i. Advanced replication supports these data types but their
long names cannot be handled. Consequently, you need to use the abbreviations defined
below when using the replication management API:

e TSTZ for Timestamp with Time Zone

e TSLTZ for Timestamp with Local Time Zone
* IYM for Interval Year to Month

» IDS for Interval Day to Second
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Installation and Upgrade

®* Check the Replication section of the
READVE r dbmrs. ht mfile for special instructions on
using the new Oracle9i features of Advanced
Replication.

® The scriptcatrep. sql is called from
cat proc. sgl in Oracle9i.

* |f upgrading to Oracle9i and your existing
database uses National Character Set columns,
additional steps may be needed during the
upgrade to Oracle9i.
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Installation and Upgrade

Before upgrading to Oraclei, you should check for any specia preparatory instructions
documented in the section on Replication in the READVE file provided with the release.
($ORACLE_HOVE/ r dbns/ doc/ READVE_r dbns. ht m)

After upgrading to Oracl€9i, it is no longer necessary to run the CATREP. SQL script asin
previous versions. CATREP. SQL is now executed as part of CATPROC. SQL script and
no longer requires special handling after the upgrade.

The next page shows the recommended upgrades based on compatibility of various
globalization support character sets, including Unicode. This, and similar information
about upgrading with different column length semantics, is discussed in more detail in the
Oracle9i: Replication manual.
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Replication Support for Unicode

ith NLAR DA A Replication
with NCHAR and with NCHAR and p oo
NVARCHAR? columns NVARCHAR? columns FEEEEe s

>=9.0 (in Unicode) >=9.0 (in Unicode) Yes
>=9.0 (in Unicode) < 9.0 (in variable width) || No
>= 9.0 (in Unicode) < 9.0 (in fixed width) Yes

< 9.0 (fixed or variable) || <9.0 (fixed or variable) || Yes
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Replication Support for Globalization Support Character Sets

Unicode is auniversal encoded character set that enables you to store information from any
language using a single character set. Unicode provides a unique code value for every
character, regardless of the platform, program, or language. Unicode is supported in both
multimaster and materialized view replication environments.

In Oraclegi, al columns specified as NCHAR or NVARCHARZ datatype are stored in
Unicode format.

For both master sites and materialized view sites, replication is possible in an environment
with different rel eases of Oracle using an NCHAR or NVARCHAR2 datatype.

However, replication is not recommended when one of the replication sitesis arelease prior
to Oracle9i and uses a variable width character set because, in this case, thereisa
possibility of dataloss. The Oracle server does not detect an error when you set up
replication between the two sites, but dataloss may occur later. If dataloss occurs, then an
error israised.
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Summary

In this lesson, you should have learned how to:

®* Increase availability by adding new master site
without quiescing

* Implement row level system change numbers
* Enable materialized view fast refresh abilities
* Create multitier materialized views

®* Configure job queues with Oracle9i initialization
parameters

‘ 20-32 Copyright © Oracle Corporation, 2001. All rights reserved.

Oracle9i: New Features for Administrators 20-32



A
Practices

Oracle9i: New Features for Administrators A-1



Oracle9i: New Features for Administrators A-2



Practice 1-1: Security

Y our instructor will give you the account details of your UNIX account (telnet login) and the SID
of your instance.

1

Establish a command window (telnet) on your UNIX account. Connect to your instance in
privileged mode, without any knowledge of any Oracle account.

Start up the instance. The parameter file you must use liesin your $HOVE/ ADM N PFI LE
directory. Specifying the init fileis optional, because thereis alink from the default init file
name and location to your file.

Check that ther enot e_| ogi n_passwor df i | e parameter isset to excl usi ve, and
theor apwd file exists (located in $ORACLE_HOME/ dbs). Create a substitute DBA user,
DBAZ2 using a password identification. Give the DBA2 privileged operator rights.

Start SQL* Plus and connect as the new user on one line. Stop and start the instance to test the
privilege.

Windows version: Start SQL*Plus on the client (not the UNIX server) and connect as the
new user. You can use either of the Windows based SQL* Plus, the SQL* Plus worksheet, or
the command line version of SQL*Plus. Verify that shutting down the instance requires a
privileged login, and that the DBA2 user only has SY SOPER rights.

Note: Starting the instance would require alocal copy of the parameter filein this
configuration; SPFI LE useage comesin alater chapter.

UNIX version: Log in to the unprivileged UNIX account, which is not part of the DBA

group. Start SQL* Plus and connect as the new user. Verify that shutting down the instance
requires a privileged login, and that the DBA2 user only has SY SOPER rights.
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Practice 2-1: Using Flashback

1

Connected as SYSTEMunder SQL*Plus, ensure that you are in Automatic Undo
Management mode. Then create asimple table T1 with only one NUMBER column called C.

Set the UNDO_RETENTI ON parameter to one hour. Determine the date and time of the
system; then, using the DBMS_FLASHBACK package, determine the current SCN.

Wait for at least five minutes and then insert two different valuesinside table T1 (1 and 2 for
example), and determine again the date, time, and current SCN as in the previous step.

Enable Flashback at the date and time calculated in step 2 and select data from table T1.
Explain what you see on your screen.

Still connected in the same session under SYSTEM try to insert anew row into table T1.
What happens and why? Try to fix the problem without disconnecting from the current
session, and insert athird row (for example: value 3).

Now, enable Flashback at the date and time calculated in step 3. Then select data from table
T1. What happens, why, and what could have happened?

How would you get around the above possible problem?
Connected as SYSDBA, try to enable Flashback. What happens?

Connected as SYSTEM drop table T1.
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Practice 2-2: Use of Resumable Space Allocation and Import

1.

10.

Connected as SYSTEMunder SQL*Plus, create a new dictionary managed tablespace called
TEST1 with one 200 KB datafile. Then, create atable TEST in tablespace TEST1 asa
select of the PRODUCT _| NFORMATI ON table of the OE schema.

Now, export the TEST table using the Export utility.

Drop tablespace TEST1 and its contents and re-create it but this time with only one 80 KB
datafile. Once done, create again the TEST table inside tablespace TEST1 with the same
structure as TEST in step 1 but without the corresponding rows (create only the structure of
the TEST table).

Import the table TEST by using the generated dump file from step 2.
For this, use the Import utility with the following new parameters:

e RESUMABLE=YES

¢ RESUMABLE NAME="TEST"

e RESUMABLE TI MEQUT=60
What happens and why?

Do steps 3 and 4 again in the previous session. Create a separate session connected as
SYSDBA, and before the timeout is reached during the import phase in the first session,
query thedba_r esumabl e view, and identify the problem. Wait for the timeout period to
expire and query again the dba_r esunmabl e view. What is your conclusion?

From the second session, create a simple AFTER SUSPEND ON DATABASE trigger called
ADD_SPACE that resizes the unique TEST1 tablespace datafile to 10 KB.

From the first session, execute steps 3 and 4 again. What happens and why?

From the second session, recreate the ADD_SPACE trigger with a2 MB file size increase
instead of 10 KB.

From the first session, repeat steps 3 and 4. What happens and why?

Connected as SYSDBA, drop tablespace TEST1 and its datafile aswell astheadd_space
trigger.
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Practice 3-1: LogMiner Enhancements

1

Prepare for using LogMiner by creating aflat file dictionary filecalled di cti onary. or a.
Check your UTL_FI LE_DI R parameter and use the same directory.

Switch logfiles and note the current logfile name and the current time. Thisis the redo you
will analyze.

Do some user activity. Create atable consisting of afew rows and columns selected from

HR. EMPLOYEES (for example ID, last name, and salary in department 30). Add an extra
column to EMP30. Update the new column with values. Roll back that update and do another
update which you commit. Drop the table. Note the time.

Initialize LogMiner with the current redo file. Start mining between the two time points noted
above.

Display the committed changes made by user HR on segment EMP30.

End the LogMiner session.
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Practice 4-1: Backup and Recovery

1. Set the database into ARCHIVELOG mode, whilein MOUNT mode. Enable automatic
archiving to the $HOVE/ ORADATA/ ARCHI VEL directory. Edit the parameter file as needed.

2. Create atablespace, RMANTEST, of size 75 KB. Put thisin the same directory as your other
tablespaces. Exit SQL*Plus.

3. Start RMAN and connect to the database. Do not use arecovery catalog. Usetheshowal |
command to see the current configuration settings.

4. Configure achannel for back up, set the file location to your home directory, and use
<SlI D>_%J. bak for the file name. Configure the snapshot control file to be written to your
home directory as well. Keep the default name.

5. Back up your database. Exit from RMAN.

6. AsSYSTEM/MANAGER in SQL*Plus make a copy of the HR. EMPLOYEES table in the
RVANTEST tablespace calling the table EMP. Note how many rows are in the new table.

7. Connect as a privileged user and shut down the instance. Exit from SQL* Plus.
8. Rename the datafile of the RMANTEST tablespace, simulating datafile |oss.
9. Loginto SQL*Plus and attempt to start the instance. Exit SQL* Plus.

10. Start RMAN, connect without a recovery catalog, and do arestore of the missing datafile.
Exit RMAN.

11. Use SQL*Plusto do atest recovery.

12. Because the test shows no errors, do the recovery. Test by examining the row count of the
EMP table.

13. Clean up by dropping the tablespace including the data file.
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Practice 7-1: Online Operations

1. LoginasSYSTEM and create atable EMP30 in the HR schema, which consists of al the
columns of al employees in department 30 from the EMPLOYEES table. Add a primary key
to the EMPLOYEE_| D column.

The new company standard is that all key columns will now have the suffiXBi¥” not

“ | D’ and all these key columns must be the first set of columns, with primary key always
first. (The order of the key columns following the PK is not important.)

The LAST _NAME column must be in upper case. There is a new cokldh  NANME which

consists of the first name, a space, and then the last name. Here the last name must be in the
same case as it was in the original employee table. The table must be partitioned on
EMPLOYEE_KEY with three patrtitions; the high values for each are 116, 118, and

MAXVALUE. To keep things simple do not worry about any other constraints that are on the
original table. This redefinition of the table must be done online, without loss of data.

2. Create the interim table for the redefinition including above changes. Cidll iIEMP30
and it must be in thBR schema.

3. Verify thatEMP30 can be redefined, then execute the redefinition.
4. Check that the work was completed as expected.

5. Clean up and drop the tables:

SQL> DROP TABLE HR. EMP30;
SQL> DROP TABLE HR. | NT_EMP30;
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Practice 7-2: New Parameter File

1

2.

Start up the instance with the supplied text parameter file.
Now create the SPFILE from the PFILE used to start up the instance.

Shut down the instance and restart using the SPFILE. Again, examine the SPFI LE
parameter.

Examine the OPEN_CURSORS parameter and increase it with 50, but only change the
SPFILE and add a comment of “Test Run 1.” Check to see that the change has only happened
in the SPFILE.

In preparation for removing the SPFILE create a PFILE from the current SPFILE. Then shut

down the instance, remove the SPFILE and delete the SPFILE. Restart the instance using the
newly created PFILE.
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Practice 8-1: Creating an External Table

1

Connected as SYSTEMunder SQL*Plus, create a copy of the CE. ORDER _| TENMS table
(only thefirst ten rows) in the SYSTEMschema.

Create an Oracle directory called EXT_TABLES pointing to your

$HOVE/ STUDENT/ LABS/ O/S directory (specify full path!). Then, create an external table
called ORDER_| TEMS_EXT mapping to the previously created ORDER | TEMS table. Use
the two precreated files, or der _i t ensl. dat and or der _i t ens2. dat , stored in your
$HOVE/ STUDENT/ LABS directory asthe LOCATION for the external table. Once done,
verify that you can select from the created external table.

Use the two new dictionary views, DBA EXTERNAL_TABLES and
DBA EXTERNAL_LOCATI ONS, to verify the various characteristics of the newly created
external table.

If you don’t know the exact syntax you should use to create an external table, you can use
SQL*Loader as follows.

Under the precreatepHOVE/ STUDENT/ LABS directory, you should find the two data files
used in the previous steps plus a SQL*Loader control file caller i tens. ctl . View

the contents of the SQL*Loader control file. As you can see, it describ€RDER | TEVS
table structure.

Execute the SQL*Loader utility under tSB¥STEMaccount with ther der _i t ens. ct |
control file as parameter. Use also the brand eetner nal _t abl e parameter with the

GENERATE_ONLY value. This will generate the various external table commands inside the
SQL*Loader log file.

Look at the generated SQL*Loader log file.

Connected aSYSTEM drop the table©®RDER | TEMS_EXT, ORDER _| TEMS and then
drop directoryEXT _TABLES.
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Practice 8-2: Creating a List-Partitioned Table

1

Connected as SYSTEMunder SQL*Plus, create the list partitioned table SALES LI ST using
thel ab_08_01. sql script.

Usethe DBA PART_TABLES and DBA_TAB_PARTI Tl ONS dictionary viewsto identify
the SALES LI ST table characteristics.

Reconstitute the complete CREATE TABLE SALES LI ST command using only the data
dictionary.

Executethel ab_08 02. sql script in order to insert some rowsinto the SALES LI ST
table. What happens and why?

Analyzetable SALES LI ST with the COVPUTE STATI STI CS option and then create the
PLAN_ TABLE into the SYSTEMaccount. Once done, explain the following statements (you
should use the explain.sgl script to print the result of each explain plan command):

SQL> select * fromsales_|ist;

SQL> select * fromsales |ist where sales _state = 'a’;
SQL> select * fromsales_|ist where sales_state in ("a,’ e’ );
SQL> select * fromsales |ist where sales_state = 'a’
2 or sales state = 'd’;
SQL> select * fromsales |ist where sales _state > 'e’;
SQ.> select * fromsales |list where sales state < 'e’;

For each of the above statements, give your interpretation of the generated execution plans.

How would you prove that the Oracle server really performed partition pruning in the above
Six cases?

Connected as SYSTEM and drop thesal es_1 i st table.
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Practice 9-1: Using Automatic Free Space Management Segments

1. Connected as SYSTEMunder SQL*Plus, create a new tablespace called Bl TMAP_SEGS with
the following characteristics:
* One5MB datafile
* Localy managed with uniform extents sizes of 100 KB
» Containing only automatic free space management segments
Then, query the DBA_ TABLESPACES view in order to identify the different characteristics
of each tablespace.

2. Drop the aready existing TEST table and create a new table called TEST in the
Bl TMAP_SEGS tablespace. This table should only have one NUMBER column called C, and
only one extent. Verify the size of the newly created extent.

3. Executethel ab_09_01. sql scriptin order to insert rowsinto the TEST table. Once done,
determine the number of rows stored in each block of the table.

4. Deleteall rows of the TEST table having C < 70. Then, commit your changes. Once done,
determine the number of rows stored in each block of the table. What do you observe?

5. Although this step is optional, it is recommended that you do it in order to be sure of the lab’s
result. Connect aSYSDBA and fix the data blocks bimap status of the test table by using the
SEGVENT _FI X_STATUS procedure of th®BM5_REPAI R package. Connect again as
SYSTEMand execute theab_09_02. sql scriptin order to insert back rows into the
TEST table. Once done, determine and note the number of rows stored in each block of the
table. What do you observe?

6. Create a new tablespace call8ERS2 with only one 5 MB data file and with manual
segment space management set. Create a new tableTézHed with the same structure as
the TEST table but stored in thdSERS2 tablespace. Then edit thab_09_01. sql script
and change all occurrence of the word “TEST” to the word “TEST1.” Save the edited script
and execute it. Once done, determine the number of rows stored in each block of the table.
What do you observe?

7. Repeat step 4 but this time for TeST1 table instead of th€EST table. What do you
observe?

8. Editthel ab_09 02. sqgl script and change all occurrences of the word “TEST” to the
word “TEST1.” Save the edited script and execute it. Once done, determine the number of
rows stored in each block of the table. What is your conclusion?

9. Connected aSYSTEM drop theBl TMAP_SEGS andUSERS2 tablespaces. Remove also
their corresponding data files.
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Practice 10-1: Monitoring Indexes

1

10.

11.

12.

13.

14.

15.

16.

The goal of thislab isto explain how to monitor index usage.
First of all connect as user HR under SQL* Plus.

Createthe PLAN_TABLE tableusing the ut | xpl an. sql script located under
$ORACLE_HOVE/ r dbrirs/ admi n.

Create the EVP table as a simple select from the EMPLOYEES table.
Create the | EMAI L index on the EMAI L column of the EMP table.

Use the VSOBJECT _USAGE view in order to determine if there are indexes currently
monitored in the HR account.

Monitor | EMAI L index usage.
Verify that the | EMAI L index is being monitored.

Connected as SYSDBA, try to verify that | EMAI L is being monitored. What is your
conclusion?

Connect again under the HR account and delete all rows of the EMP table. Do not commit or
roll back your changes.

Verify if theindex was considered as being used by the previous command. Then roll back
your changes and verify again the usage status of the | EMAI L index. What is your
conclusion?

Execute a select statement against the EMP table that usesthe | EMAI L index. Then verify
the usage status of the | EMAI L index. What is your conclusion?

Verify that the contents of the VSOBJECT _USAGE view persist across an instance crash.

Drop the EMP table and analyze the impact on the monitored index. What is the
conseguence?

Re-create the same objects as in previous steps and activate monitoring usage again on the
| EMAI L index.

Use the EXPLAI N PLAN command to analyze the query you executed in step 11. Again
analyze monitoring usage on the | EMAI L index. What is your conclusion?

Turn off monitoring usage on the | EMAI L index and look at the V$OBJECT _USAGE view.
What is your conclusion?
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17.

18.

19.

20.

Drop the | EMAI L index and verify that the corresponding entry in the VSOBJECT _USAGE
view has been deleted.

Re-create the | EMAI L index and activate its monitoring usage again. Then reexecute the
query from step 11.

Turn off monitoring usage on the | EMAI L index, then activate it again. What are the
consequences on the VSOBJECT _USAGE view?

In the previous step, the MONI TORI NG and USED columns were set to YES. Turning
monitoring off updates only the MONI TORI NG flag. Activating monitoring again resets both
columns.

Connected as HR, drop the EMP table and the PLAN_TABLE table.
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Practice 10-2: Cursor Sharing Enhancements

1

10.

11.

The goal of thislab isto explain the usage of the new cursor sharing optimization.

Create the PLAN_TABLE under the SYSTEMaccount. Then, create asimple table T under
the SYSTEMuser in the USERS tablespace. It is enough to create a table with only one
column (C) of NUMBER data type. Once done, insert the samevalue (1111111111111111)
many times into this table. Once done, commit your modification (in order to insert the data
you should usethel ab_09 01. sql script located in your LABS directory). Theideaisto
generate data skew in the table.

In order to generate data skew in the table, insert alast row with a completely different value
(222222222222222) from the previous ones. Commit this modification also. Y ou are now
left with an unbalanced repartition of the rowsinsidethe T table.

Create asmpleindex called | T on the C column of the T table in the USERS tabl espace.
Then, gather statistics for table T withthedbns_st at s. gat her _tabl e_stats
procedure.

Explain the following query with the two different values residing inside the T table:
SQL>sel ect count(*) fromt where c = ...;
What is your conclusion?

Change the value of the CURSOR _SHARI NGinitialization parameter for your session so

that it uses the new possible value: SI M LAR. Once done, flush the contents of the shared
pool.

Now, execute the same select statement as in step 4 with the two different values.

Identify in the shared pool the corresponding SQL texts generated for the execution of the
two statements above. What happened and why?

In order for the optimizer to possibly find data skew in the T table, gather table statistics
again and also generate a histogram with 75 buckets for column C. After that, flush the
shared pool again.

Repeat steps 6 and 7. What is your conclusion?

How would you prove that two different optimizer plans were used by the Oracle server to
execute the previous two queries?

Connect as SYSTEM and drop table T.
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Practice 13-1: Create OMF and Non-OMF Files in the Same Database

1. Under your HOVE directory, create two new subdirectories called OVF1 and OMF2
respectively. Then connect as SYSDBA under SQL*Plus.

2. Try to create tablespace OVF1 with the following command:
SQL> CREATE TABLESPACE onf 1 DATAFI LE SI ZE 10M AUTOEXTEND OFF;

What happens and why?

3. How would you modify your environment to allow the previous command to create OMF
filesin the SHOVE/ OWF1 directory?
Create tablespace OMF1 and verify that an OMF file was created in the $SHOVE/ OVF1
directory.

4. Now, changethe DB_CREATE_FI LE_DEST valueto point to $HOVE/ OVFF2 directory.
Then drop tablespace OVFF1. What happens?

5. How would you verify all this?

6. Create the same OMF1 tablespace again and verify that the Oracle server creates the
corresponding OMF file in the $HOVE/ OVF2 directory.

7. Inorder to demonstrate how you can migrate an OMF file to a non-OMF file:

» Takethe OWF1 tablespace offline
» Makean O/S copy of the created OMF file in the same directory. Call it onf 1. dbf
» Usethe appropriate ALTER TABLESPACE command in order to rename the OMF data

fileto the newly created file
* Bring the OWF1 tablespace back online
What happens and why?

8. How would you drop tablespace OVF1, including its datafile, at the O/S level?
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Practice 13-2: Using the Default Temporary Tablespace Assignment

1

Switch the database default temporary tablespace to SYSTEM How would you determine the
current default temporary tablespace used in your database?

Create a user without assigning a temporary tablespace. Then, verify that this user was
automatically assigned the previous default temporary tablespace.

Now, change the default temporary tablespace for your database to the TEMP tablespace and
verify that the previously created user inherits the new database default temporary tablespace.

Create atablespace called DEF1. Make sure that this tablespace is dictionary managed with a
file size of 10 MB. Once done, make it the database default temporary tablespace. What
happens and why?

Answer: Because the DEF1 tablespace is not defined as TEMPORARY, it is hot possible to
use it as the database default temporary tablespace.

How would you modify this situation in order to make the DEF1 tablespace the database
default temporary tablespace?

Once tablespace DEF1 is the database default temporary tablespace, how would you drop
tablespace DEF1?
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Practice 14-1: Maintaining Automatic Undo Management Tablespaces

1

10.

11.

12.

13.

14.

Connected as SYSTEMunder SQL*Plus, executethel ab_14 01. sql scriptinorder to
create some tables into the SYSTEMaccount. It is assumed that the USERS tablespace
existsand has at least 1 MB free space. After executing the script, change the retention
period of your instance to one hour.

Create a new undo tablespace called UNDOO2 containing only one 60 KB data file. What
happens and why?

Repeat the previous step but this time with adatafile size of 80 KB instead of 60 KB.
Determine how many undo segments are currently created. Also, determine their current
status. Then, change the active undo tablespace to be the UNDOD2 tablesapce. Once done,
try to delete the SYSTEM T table. What happens and why?

Now switch back to the UNDOL tablespace as the active undo tablespace. Then drop and re-
create the UNDCO2 tablespace but this time with a 400 KB datafile. Once done, determine
the number of undo segments and their statuses. What is your conclusion?

Change the active undo tablespace to be the UNDOO2 tablespace. Then, look at the undo
segments statuses. What happened?

Executethel ab_14 02. sql script in order to delete rows as well as creating and
populating one additional table in the SYSTEMschema. Thisis done to get assigned to a
transaction table in the UNDOO2 tablespace. Using V$ TRANSACTI ON, check to which
transaction table you were assigned. Once done, commit your changes.

Determine the number of extents used by each undo segment in both undo tablespaces
(UNDCO2, and UNDQL). What do you observe?

Delete table T1 and find out which transaction table was assigned to this new transaction.
Once done, try to delete table T3. What happens and why?

Reexecute the query you used in step 8. What is your conclusion?

Commit your modifications. Then, check the number of rows currently stored inside table
T3. Once done, insert one new row inside table T3 and do not commit your modification.

From a second session connected as SYSTEM switch the active undo tablespace to UNDOL,
and then look at al undo segment statuses. What is your conclusion?

From the first session, commit your changes.

Still in the first session, check the undo segments status many times during five minutes.
Once done, drop tablespace UNDQO2 and its datafile. What are your conclusions?
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15. Connected as SYSTEM drop thetables T, T1, T2, and T3.
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Practice 14-2: Transporting a Tablespace with Nondefault Block Size

1. Connected as SYSDBA under SQL*Plus, determine the default block size used for this
database and also the various parameters used to configure the buffer cache of this instance.

2. Drop tablespace TEST1, including its datafiles, if it aready exists. Determine what isinside
the SHOVE/ STUDENT/ LABS directory. Then, copy thet est 1. dbf fileinto the
$HOVE/ ORADATA/ u04 directory. Also, drop the SYSTEM T table.

3. Trytoplugthe TEST1 tablespace using the pl ug. dnp export dump file. What happens and
why?

4. How would you get around this problem?
5. After fixing the problem, plug in tablespace TEST1 using the same procedure asin step 3.

6. Verify that you can access table SYSTEM T and look at the DBA_TABLESPACES view to
see the characteristics of the plugged tablespace TEST1.

7. Connected as SY SDBA, drop tablespace TEST1 including its datafile.
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Practice 17-1: ANSI/ISO SQL:1999

1

With the natural join, you do not need to specify any join predicate or join columns. What
happens if you apply the natural join to two tables that do not have any common column
names?

Think about thisfirst, then connect to the HR schema, and try the following statement:

SQL> select * fromregions NATURAL JO N j obs;

What is the difference between the cross join and the natural join, if two tables do not have
any column names in common? Change NATURAL into CROSS in the previous example and
compare the results.

Write a six-table join by using the USI NG and ON syntax, to show the last name, department
name, city, and region name for all employees reporting to Steven King.

Look at the example of the W DTH_BUCKET function (on page 17-25):

SQL> sel ect |ast_nanme, salary
2 W DTH_BUCKET( sal ary, 3000, 13000, 5)
3 from enpl oyees;

Rewrite this query as a searched CASE statement.

Write a query to retrieve the average salary, excluding any employees that have a salary of
2500; try to find a solution without a WHERE clause, using the NULLI F function.

Write asingle query, using scalar subqueries, to return the current system date if you have
more employees than jobs.
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Practice 17-2: Other SQL Enhancements

Look at the JOB_HI STORY table, and check the primary key constraint and the associated
index. Drop the primary key constraint, and make sure that the associated index is not
dropped. Restore the original situation by creating the primary key constraint.

For the remaining steps of this practice, you need two SQL* Plus sessions connected to the
HR schema (referred to as session A and session B respecively).

. a Make sure that you don’t have an index ondkear t ment _i d column of the
EMPLOYEES table.

b. From session A, delete any department fronDERARTIVENTS table without issuing a
commit; to avoid foreign key violations, choose a department without employees. Save
the delete statement, because you will need it again in the next exercise.

c. From the same session A, quesy ocked_obj ect (joined with theuser _obj ect s
view to display the object name) to see which locks are held by your session. IniOracle8
you would see at least an additional shared lock o&EMRe OYEES table, because you
do not have an index on the foreign key column. Save the query for the next exercise.

d. From session B, try to update any employee; as you see, this is possible. Save this update
statement in a script file too.

e. Roll back the changes you made in both sessions (but stay connected.)

To show that the shared lock is needed, you repeat the previous exercise in the opposite
order. You can use the three SQL statements you saved during the previous exercise.

a. From session B, update any employee; do not commit.

b. From session B, query the data dictionary for locks; note that you have an exclusive row
lock on theEMPLOYEES table.

c. From session A, try to delete the same department again.
Now you are unable to delete any department, because the exclusive row lock in session
B causes the shared lock request from session A to walit.
d. Roll back the changes you made in both sessions (but stay connected.)
From session A, update the salary of any employee without issuing a commit; then, try to
select the same row for update from the other session. First try the &€RWPDATE

clause; then, try to specify a wait time of five seconds.

Roll back the changes you made.
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Practice 18-1: Globalization Support

1. Logonasuser HR. Create atable TI MES, with the following four columns:
e Column TS, datatype TI MESTAVP
*  Column TSZ, datatype TI MESTAMP W THTI ME ZONE
e ColumnTLZ, datatype TI MESTAMP W THLOCAL Tl ME ZONE
* Column OLDTI VE, datatype DATE

2. Check your database timezone. Check and possibly adjust your session timezone to be
‘Europe/London.’

3. Determine the hour offset for this region.

4. Insert a row that populates all columns in the table. For the time component use one quarter
of a second after 10 a.m. Specify €T timezone where appropiate.

5. Alter your session timezone to be ‘America/LosAngeles’ and display the values. Explain
what you see.

o

Drop theTl MES table.
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Practice 19-1: Workspaces

1

2.

Connected as SYSDBA under SQL*Plus, create a user called WM DEVEL OPER.

Grant CONNECT, RESOURCE roles to WM _DEVEL OPER. Also directly grant the CREATE
TABLE privilege to WM_DEVELOPER.

Grant the WM-specific privileges (with gr ant _opt i on = YES) to WM _DEVEL OPER.
Specificaly:

ACCESS_ANY_ WORKSPACE, MERGE._ANY_ WORKSPACE, CREATE_ANY WORKSPACE,
REMOVE_ANY_WORKSPACE, and ROLLBACK _ANY_WORKSPACE.

Connected as WM _DEVEL OPER, create atable for the annual marketing budget for severa
cola (soft drink) markets in a given geography (such as a city or a state). Each row will
contain budget data for a specific cola.

Note: This table does not reflect recommended database design. For example, a manager ID
should be used, not aname. It is deliberately oversimplified for purposes of illustration.
Budget isin Millions. In order to help you create this table, simply execute the

| ab_19 01. sql scriptlocated inyour LABS directory.

Version-enable the table. Specify the hi st option of VI EW WO _OVERWRI TE so that the
COLA_ MARKETI NG _BUDGET_HI ST view contains complete history information. Once
done, populate the table with somerowsusingthel ab_19 02. sqgl script locate in your
LABS directory.

Now create workspaces for the following scenario: a major marketing focusinthecol a_b

area. Managers and budget amounts for each market can change, but the total marketing

budget cannot grow. The B_f ocus_ 1 scenario features a manager with more expensive

plans (which means more money taken from other areas’ budgetd. Theus_2

scenario features a manager with less expensive plans (which means less money taken from
other areas’ budgets). Two workspadgsf(ocus_1 andB_f ocus_2) are created as child
workspaces of thel VE database workspace.

Enter théB_f ocus_1 workspace and change tbel a_b manager to Beasley and raise the
col a_b budget amount by 1.5 to bring it to 3.0. Reduce all other area budget amounts by
0.5 to stay within the overall budget. In order to make the previous changes, you can use the
| ab_19 03. sql script.

Enter theB_f ocus_2 workspace and change thel a_b manager to Burton and raise the
col a_b budget amount by 0.5 to bring it to 2.0. Reduce onlgtilea_d amount by 0.5 to
stay within the overall budget. You can useltd_19 04. sql scriptin order to make
the changes. Once done, select every column froi8@h& MARKETI NG _BUDGCET table.

Assume that you have decided to adopt the scenario Bf frecus_ 2 workspace using
that workspace’s current values; Go to thé/E workspace, and remove tBef ocus_1
workspace. Once done, apply changes in the second workspacé td/Ehdatabase

Oracle9i: New Features for Administrators A-24



workspace. Note that the workspace is removed by default after Mer geWor kspace. Once
done, select every column from the COLA_ MARKETI NG_BUDGET table.

10. Disable versioning on the table because you are finished testing scenarios. Also, users with
version-enabled tables cannot be dropped, in case you want to drop the WM DEVEL OPER
user. Set the f or ce parameter to TRUE if you want to force the disabling even if changes
were made in anon-L1 VE workspace. Also, removethe B_f ocus_2 workspace.

11. Connected as SYSDBA, drop user WM DEVEL OPER.
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Practice 1-1 Solution: Security

Y our instructor will give you the account details of your UNIX account (telnet login) and the SID
of your instance.

1. Establish acommand window (telnet) on your UNIX account. Connect to your instancein
privileged mode, without any knowledge of any Oracle account.

$# Logged into an account in the DBA group
$ sql pl us

SQL*Pl us: Rel ease 9.0.1.0.0 —Production

(c) Copyright 2000 Oracle Corporation. All rights reserved.

Enter user-name: / AS SYSDBA
Connected to an idle instance.

2. Start up the instance. The parameter file you must use liesin your $HOVE/ ADM N PFI LE
directory. Specifying the init fileis optional, because thereis alink from the default init file
name and location to your file.

SQL> STARTUP PFILE=$HOME/ADMIN/PFILE/initU01.ora
ORACLE instance started.

Total System Global Area 93094040 bytes

Fixed Size 278680 bytes
Variable Size 58720256 bytes
Database Buffers 33554432 bytes
Redo Buffers 540672 bytes

Database mounted.
Database opened.

3. Check that ther enot e_| ogi n_passwor df i | e parameter isset to excl usi ve, and
the or apwd file exists (located in $ORACLE_HOVE/ dbs). Create a substitute DBA user,
DBAZ2 using a password identification. Give the DBA2 privileged operator rights.

SQL> SHOW PARAMETER remote_login
NAME TYPE VALUE

remote_login_passwordfile string EXCLUSIVE
SQL> HOST Is $ORACLE_HOME/dbs
orapwduU01

SQL> CREATE USER dba2 IDENTIFIED BY dba2;
User created.

SQL> GRANT CONNECT, SYSOPER TO dba?;
Grant succeeded.
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4. Start SQL*Plus and connect as the new user on one line. Stop and start the instance to test the
privilege.

$ sql pl us "dba2/ dba2 as sysoper"
Connected to: Oracle9i Enterprise Edition Release 9.0.1.0.0 —Production

SQL> SHUTDOWN IMMEDIATE
Database closed.

SQL> STARTUP PFILE=$HOME/ADMIN/PFILE/initU01.ora
ORACLE instance started.
Total System Global Area 93094040 bytes ...

Note: Asyou are logged into a DBA account, it does not matter what you type as the user and
password name, as long as you add as sysdba to the connection string. Anything other than
above would yield an error for an account not in the DBA-group, or a network connection, as
shown below.

5. Windowsversion: Start SQL*Plus on the client (not the UNIX server) and connect as the
new user. You can use either of the Windows based SQL* Plus, the SQL* Plus worksheet, or
the command line version of SQL*Plus. Verify that shutting down the instance requires a
privileged login, and that the DBA2 user only has SY SOPER rights.

Note: Starting the instance would require alocal copy of the parameter filein this
configuration; SPFI LE useage comesin alater chapter.

C:temp>sqlplus dba2/dba2@sun_U01
SQL*Plus: Release 9.0.1.0.0 - Production
Connected to: Oracle9i Enterprise Edition Release 9.0.1.0.0 — Production

SQL> SHUTDOWN IMMEDIATE
ORA-01031: insufficient privileges

SQL> CONNECT dba2/dba2@sun_U01 AS SYSDBA
ERROR: ORA-01031: insufficient privileges

SQL> CONNECT dba2/dba2@sun_U01 AS SYSOPER
Connected.

SQL> SHUTDOWN IMMEDIATE
Database closed.

Database dismounted.

ORACLE instance shut down.
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5. UNIX version: Log in to the unprivileged UNIX account, which is not part of the DBA
group. Start SQL* Plus and connect as the new user. Verify that shutting down the instance
requires a privileged login, and that the DBA2 user only has SY SOPER rights.

$ sql pl us dba2/ dba2
SQ.*Plus: Release 9.0.1.0.0 - Production
Connected to: Oracle9i Enterprise Edition Release 9.0.1.0.0 —Production

SQL> SHUTDOWN IMMEDIATE
ORA-01031: insufficient privileges

SQL> CONNECT dba2/dba2@sun_U01 AS SYSDBA
ERROR: ORA-01031: insufficient privileges

SQL> CONNECT dba2/dba2@sun_U01 AS SYSOPER
Connected.

SQL> SHUTDOWN IMMEDIATE
Database closed.

Database dismounted.

ORACLE instance shut down.
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Practice 2-1 Solution: Using Flashback

1. Connected as SYSTEMunder SQL*Plus, ensure that you are in Automatic Undo
Management mode. Then create asimple table T1 with only one NUMBER column called C.

$ sql pl us syst enf nanager
SQ.*Plus: Release 9.0.1.0.0 —Production
Connected to: Oracle9i Enterprise Edition Release 9.0.1.0.0 — Production

SQL> show parameter undo

NAME TYPE VALUE
undo_management string  AUTO
undo_retention integer 900
undo_suppress_errors boolean FALSE
undo_tablespace string UNDO1

SQL> create table t1(c number);
Table created.

2. Setthe UNDO _RETENTI ON parameter to one hour. Determine the date and time of the
system; then, using the DBV5_ FLASHBACK package, determine the current SCN.

SQL> alter system set undo_retention = 3600;
System altered.

SQL> select to_char(sysdate,'DD-MON-YYYY:HH24:MI:SS") from dual,

TO_CHAR(SYSDATE,'DD-

26-JUL-2001:05:32:56
SQL> select dbms_flashback.get_system_change_number from dual,

GET_SYSTEM_CHANGE_NUMBER

205050

3. Wait for at least five minutes and then insert two different valuesinside table T1 (1 and 2 for
example), and determine again the date, time, and current SCN as in the previous step.

SQL> insert into t1 values(1);
1 row created.

SQL> insert into t1 values(2);
1 row created.

SQL> commit;
Commit complete.

SQL> select to_char(sysdate,'DD-MON-YYYY:HH24:MI:SS") from dual,

TO_CHAR(SYSDATE,' DD-
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26- JUL- 2001: 05: 33: 17
SQL> sel ect dbns_fl ashback. get _syst em change_nunber from dual;
GET_SYSTEM CHANGE NUVBER

205056

4. Enable Flashback at the date and time calculated in step 2 and select datafrom table T1.
Explain what you see on your screen.

Answer: Although table T1 currently contains two rows, the date and time calculated at step
2 correspond to the time where T1 was empty. Thus, after enabling Flashback at that time, a
SELECT * FROM T1 will return no rows. If you did not wait five minutes before inserting
T1rowsin step 3, you might see the current result (both rows) due to the SCN/timestamp

mapping.

SQL> execute dbns_fl ashback. enabl e_at tine(-
> TO_TI MESTAWP(’ 26- JUL- 2001: 05: 32: 56, ' DD- MON- YYYY: HH24: M : SS') ) ;
PL/ SQL procedure successfully conpl et ed.

SQ.> select * fromtl
no rows sel ected

-- O

5. Still connected in the same session under SYSTEM try to insert anew row into table T1.
What happens and why? Try to fix the problem without disconnecting from the current
session, and insert athird row (for example: value 3).

Answer: Because your session is still in Flashback mode, it is not possible to modify data. In
order to insert anew row into table T1, you need to first disable Flashback.

SQL> insert into t1 values(3);
insert into t1l val ues(3)
*

ERRCR at line 1:
ORA- 08182: operation not supported while in Flashback node

SQL> comit;
Conmmit conpl ete.

SQL> insert into tl values(3);

insert into t1 val ues(3)

*

ERRCR at line 1:

ORA- 08182: operation not supported while in Flashback node
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SQL> execute dbns_fl ashback. di sabl e;
PL/ SQL procedure successfully conpl et ed.

SQL> insert into tl values(3);
1 row created.

SQL> comit;
Conmmit conpl ete.

6. Now, enable Flashback at the date and time calculated in step 3. Then select data from table
T1. What happens, why, and what could have happened?

Answer: You may see two possible outcomes from the select statement. This depends on the
time to SCN correspondence SMON keepstrack inthesnmon_scn_ti ne tabl e.
Generally, you will observe that each time interval is about five minutes. Thus, depending on
the time you selected in previous steps, it is possible that there are more than five minutes
between the time you created table T1 and the time you committed the inserts. If thisisthe
case, you should now see the two inserted rows from step 3. If it is not the case, you should
see no row selected.

SQL> execute dbns_fl ashback. enabl e_at tine(-

> TO_TI MESTAVP(’ 26- JUL- 2001: 05: 33: 17’ , ' DD- MON- YYYY: HH24: M : SS') ) ;
PL/ SQL procedure successfully conpl et ed.

SQ.> select * fromtl

C

no rows sel ected

7. How would you get around the above possible problem?

Answer: Using SCNsinstead of timesis probably the best solution in this case because date
and timeisonly precise at five minutes. Thus, in order to be sure to see the two inserted
rows, you should enable Flashback using the SCN calculated in step 3.

SQL> execute dbns_fl ashback. enabl e_at system change _nunber (205056) ;
BEG N dbns_f | ashback. enabl e_at _syst em change_nunber (205056) ; END;
*

ERRCR at line 1:

ORA-08184: attenpting to re-enabl e Flashback while in Flashback node
ORA- 06512: at "SYS. DBMS_FLASHBACK", line O

ORA-06512: at line 1

SQL> execut e dbns_fl ashback. di sabl e;
PL/ SQL procedure successfully conpl et ed.

SQL> execute dbns_fl ashback. enabl e_at _system change_nunber ( 205056) ;

Oracle9i: New Features for Administrators B-8




PL/ SQL procedure successfully conpl et ed.

SQ.> select * fromtl;

SQL> execut e dbns_fl ashback. di sabl e;
PL/ SQL procedure successfully conpl et ed.

8. Connected as SYSDBA, try to enable Flashback. What happens?

Answer: It is not possible to enable Flashback under user SYS.

SQL> connect / as sysdba;
Connect ed.

SQL> execute dbms_fl ashback. enabl e_at _ti ne(-

> TO _TI MESTAVP(’ 26- JUL- 2001: 05: 33: 17’ , ' DD- MON- YYYY: HH24: M : SS') ) ;
BEG N dbns_f | ashback. enabl e_at _time(’ 26- JUL-2001: 05: 33: 17" ); END;

*

ERRCR at line 1:

ORA- 08185: Fl ashback not supported for user SYS
ORA- 06512: at "SYS. DBMS_FLASHBACK", line O
ORA-06512: at line 1

9. Connected as SYSTEM drop table T1.

SQL> connect system manager;
Connect ed.

SQL> drop table t1;
Tabl e dropped.
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Practice 2-2 Solution: Use of Resumable Space Allocation and Import

1. Connected as SYSTEMunder SQL* Plus, create a new dictionary managed tablespace called
TEST1 with one 200 KB datafile. Then, create atable TEST in tablespace TEST1 asa
select of the PRODUCT _ | NFORMATI ONtable of the OE schema.

$ sql pl us syst em manager
SQL*Pl us: Rel ease 9.0.1.0.0 —Production
Connected to: Oracle9i Enterprise Edition Release 9.0.1.0.0 — Production

SQL> create tablespace testl datafile 'SHOME/ORADATA/u04/test1.dbf'
2 size 200K extent management dictionary;
Tablespace created.

SQL> create table test tablespace testl
2 as select * from oe.product_information;
Table created.

2. Now, export the TEST table using the Export utility.

SQL> host exp system/manager tables=TEST
Export: Release 9.0.1.0.0 — Production
Connected to: Oracle9i Enterprise Edition Release 9.0.1.0.0 — Production

Export done in US7ASCII character set and AL16UTF16 NCHAR character set
server uses WE8ISO8859P1 character set (possible charset conversion)

About to export specified tables via Conventional Path ...
.. exporting table TEST 288 rows exported
Export terminated successfully without warnings.

3. Drop tablespace TEST1 and its contents and re-create it but this time with only one 80 KB
datafile. Once done, create again the TEST table inside tablespace TEST1 with the same
structure as TEST in step 1 but without the corresponding rows (create only the structure of
the TEST table).

SQL> drop tablespace testl including contents and datafiles;
Tablespace dropped.

SQL> create tablespace testl
2 datafile 'SHOME/ORADATA/uO4/test1.dbf' size 80K
3 extent management dictionary;

Tablespace created.

SQL> create table test (product_id number(6,0),

product_name varchar2(50), product_description varchar2(2000),
3 category_id number(2,0), weight_class number(1,0),

4 warranty_period interval year(2) to month,

5 supplier_id number(6,0), product_status varchar2(20),

6

7

8

N

list_price number(8,2), min_price humber(8,2),
catalog_url varchar2(50))
tablespace testl,;

Table created.
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4. Import the table TEST by using the generated dump file from step 2. For this, use the Import
utility with the following new parameters:
* RESUMABLE=YES
¢ RESUMABLE NAME="TEST"
e RESUMABLE_TI MEQUT=60
What happens and why?

Answer: Because the size of the TEST1 tablespace is not big enough to fit the imported
rows, Oracle fails to alocate a new extent for the TEST table during the import. Thiswould
have immediately blocked the import process if you had not used the two new parameters
above. Here, because of the timeout sets, Oracle waits for 60 seconds before signaling the
error. Because this error was not fixed during the period, the import process stops after a
while.

SQL> host inmp systenf manager fil e=expdat.dnp tabl es=test ignore=yes -
> RESUVABLE=YES RESUMABLE_NAME="TEST" RESUMABLE_TI MEQUT=60

I nport: Release 9.0.1.0.0 —Production

Connected to: Oracle9i Enterprise Edition Release 9.0.1.0.0 — Production

Export file created by EXPORT:V09.00.01 via conventional path
import done in US7ASCII character set and ALL6UTF16 NCHAR character set
import server uses WEBISO8859P1 character set (possible charset
conversion)
. importing SYSTEM's objects into SYSTEM
.. importing table "TEST"
IMP-00058: ORACLE error 30032 encountered
ORA-30032: the suspended (resumable) statement has timed out
ORA-01653: unable to extend table SYSTEM.TEST by 8 in tablespace TEST1
IMP-00028: partial import of previous table rolled back:

163 rows rolled back
Import terminated successfully with warnings.

5. Do steps 3 and 4 again in the previous session. Create a separate session connected as
SYSDBA, and before the timeout is reached during the import phase in the first session,
guery the dba_resumable view, and identify the problem. Wait for the timeout period to
expire and query again the dba_resumable view. What is your conclusion?

Answer: After the timeout period expired, the error message listed in the dba_resumable
view is automatically purged.

SQL> drop tablespace testl including contents and datafiles;
Tablespace dropped.

SQL> create tablespace testl
2 datafile 'SHOME/ORADATA/uO4/test1.dbf' size 80K
3 extent management dictionary;

Tablespace created.

SQL> create table test (product_id number(6,0),
2 product_name varchar2(50), product_description varchar2(2000),
3 category_id number(2,0), weight_class number(1,0),
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warranty_period interval year(2) to nonth,
supplier_id nunber(6,0), product_status varchar2(20),
list_price nunber(8,2), mn_price nunber (8, 2),

catal og_url varchar2(50))

t abl espace test1l;

Tabl e created.

O~NO Ol h

SQL> host inp systeni manager fil e=expdat.dnp tabl es=test ignore=yes -
> RESUMABLE=YES RESUMABLE_NAME="TEST" RESUMABLE TI MEQUT=60

| mport: Release 9.0.1.0.0 —Production

Connected to: Oracle9i Enterprise Edition Release 9.0.1.0.0 — Production

Export file created by EXPORT:V09.00.01 via conventional path

import done in US7ASCII character set and AL16UTF16 NCHAR character set
import server uses WEBISO8859P1 character set (possible charset
conversion)

. importing SYSTEM's objects into SYSTEM

. . importing table "TEST"

-- From a separate session:

$ sqlplus /nolog
SQL*Plus: Release 9.0.1.0.0 — Production

SQL> connect / as sysdba,;
Connected.

SQL> select name,resume_time,error_msg from dba_resumabile;

NAME RESUME_TIME ERROR_MSG

TEST ORA-01653: unable to extend table
SYSTEM.TEST by 8 in tablespace TEST1

SQL>/
no rows selected

6. From the second session, create asimple AFTER SUSPEND ON DATABASE trigger called
ADD_SPACE that resizes the unique TEST1 tablespace datafile to 10 KB.

SQL> create or replace trigger add_space
after suspend on database
DECLARE
PRAGMA AUTONOMOUS_TRANSACTION;
BEGIN
execute immediate
‘alter database datafile "$HOME/ORADATA/u04/test1.dbf"
resize 10K";
END;
10 /
Trigger created.

OCoOo~NOoOUThhWwWN

7. From thefirst session, execute steps 3 and 4 again. What happens and why?
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Answer: The main difference with the previous step is that the trigger was fired
automatically but did not fix the problem because 10 KB was not enough to accommodate the
import. Thus, the import aborted as well.

SQL> drop tabl espace testl including contents and datafil es;
Tabl espace dropped.

SQL> create tabl espace testl
2 datafile ' $HOVE/ ORADATA/ u04/test 1. dbf’ size 80K
3 extent managenent dictionary;

Tabl espace creat ed.

SQL> create table test (product_id nunber(6,0),

product nane varchar 2(50), product_description varchar2(2000),
category_id nunber(2,0), weight_class nunber(1,0),

warranty period interval year(2) to nonth,

supplier_id nunber(6,0), product_status varchar2(20),

list _price nunber(8,2), mn_price nunber(8, 2),

catal og_url varchar2(50))

t abl espace testl;

Tabl e creat ed.

coO~NOOTRhWN

SQL> host inp systenf manager fil e=expdat.dnp tabl es=test ignore=yes -
> RESUVABLE=YES RESUMABLE_NAME="TEST" RESUMABLE_TI MEQUT=60

I nport: Release 9.0.1.0.0 —Production

Connected to: Oracle9i Enterprise Edition Release 9.0.1.0.0 — Production

Export file created by EXPORT:V(09.00.01 via conventional path
import done in US7ASCII character set and ALL6UTF16 NCHAR character set
import server uses WEBISO8859P1 character set (possible charset
conversion)
. importing SYSTEM's objects into SYSTEM
.. importing table "TEST"
IMP-00058: ORACLE error 604 encountered
ORA-00604: error occurred at recursive SQL level 1
ORA-03297: file contains used data beyond requested RESIZE value
ORA-06512: at line 4
ORA-01653: unable to extend table SYSTEM.TEST by 8 in tablespace TEST1
IMP-00028: partial import of previous table rolled back:

163 rows rolled back
Import terminated successfully with warnings.

8. From the second session, recreate the ADD _SPACE trigger with a2 MB file size increase
instead of 10 KB.

SQL> create or replace trigger add_space

after suspend on database

DECLARE

PRAGMA AUTONOMOUS_TRANSACTION;

BEGIN
execute immediate

‘alter database datafile "$HOME/ORADATA/u04/test1.dbf"
resize 2M";

END;

/

Boovouorwn
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| Tri gger created.

9. From thefirst session, repeat steps 3 and 4. What happens and why?

Answer: Now thetrigger is able to fix the problem by sufficiently raising the datafile sizein
order to allow the import process to proceed without having problems.

SQL> drop tabl espace testl including contents and datafiles;
Tabl espace dropped.

SQL> create tabl espace testl
2 datafile ' $HOVE/ ORADATA/ u04/test 1. dbf’ size 80K
3 extent managenent dictionary;

Tabl espace creat ed.

SQL> create table test (product_id nunber(6,0),

product _nane varchar 2(50), product_description varchar2(2000),
category _id nunber(2,0), weight _class nunber(1,0),
warranty_period interval year(2) to nonth,

supplier_id nunber(6,0), product_status varchar2(20),
list_price nunber(8,2), mn_price nunber (8, 2),

catal og_url varchar2(50))

t abl espace testl;

Tabl e created.

O~NO U WN

SQL> host inp systeni manager fil e=expdat.dnp tabl es=test ignore=yes -
> RESUMABLE=YES RESUMABLE_NAME="TEST" RESUMABLE TI MEQUT=60

| mport: Release 9.0.1.0.0 —Production

Connected to: Oracle9i Enterprise Edition Release 9.0.1.0.0 — Production

Export file created by EXPORT:V09.00.01 via conventional path

import done in US7ASCII character set and AL16UTF16 NCHAR character set
import server uses WEBISO8859P1 character set (possible charset
conversion)

. importing SYSTEM's objects into SYSTEM

.. importing table "TEST" 288 rows imported

Import terminated successfully without warnings.

10. Connected as SYSDBA, drop tablespace TEST1 and its datafile aswell astheadd_space
trigger.

SQL> connect / as sysdba,;
Connected.

SQL> drop tablespace testl including contents and datafiles;
Tablespace dropped.

SQL> drop trigger add_space;
Trigger dropped.
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Practice 3-1 Solution: LogMiner Enhancements

1. Preparefor using LogMiner by creating aflat file dictionary filecalled di cti onary. or a.
Check your UTL_FI LE_DI R parameter and use the same directory.

SQL> CONNECT / AS SYSDBA
Connect ed.

SQ.> SHOW PARAMETER ut |

utl _file dir string / oracour se/ user/ st 01/ ORADATA

SQL> EXECUTE dbns_| ogmmr _d. build -

> (DICTIONARY_FILENAME => 'dictionary.ora’, -

> DICTIONARY_LOCATION =>‘/oracourse/user/stO1/ORADATA', -
> OPTIONS => dbms_logmnr_d.store_in_flat_file);

PL/SQL procedure successfully completed.

The name of the directory will be different for your site.

2. Switch logfiles and note the current logfile name and the current time. Thisis the redo you
will analyze.

SQL> ALTER SYSTEM SWITCH LOGFILE;
SQL> SELECT member FROM v$logfile, v$log
2 WHERE v$lodfile.group# = v$log.group#

3 AND v$log.status = 'CURRENT

MEMBER

/oracourse/user/st01/ORADATA/u03/log_01_01_u01.rdo
SQL> SELECT CURRENT_TIMESTAMP FROM DUAL;

CURRENT_TIMESTAMP

03-JUL-01 11.57.38.654612 AM +02:00

The name of the directory will be different for your site.

3. Do some user activity. Create atable consisting of afew rows and columns selected from
HR. EMPLOYEES (for example ID, last name, and salary in department 30). Add an extra
column to EMP30. Update the new column with values. Roll back that update and do another
update which you commit. Drop the table. Note the time.

SQL> CREATE TABLE emp30 AS
2 SELECT employee_id,last_name,salary FROM employees
3 WHERE department_id = 30 ;

Table created.

SQL> ALTER TABLE emp30 ADD (new_salary NUMBER(8,2));
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Tabl e al tered.

SQL> UPDATE enp30 SET new salary = salary * 1.5;
6 rows updated.

SQL> ROLLBACK;
Rol | back compl et e.

SQL> UPDATE enp30 SET new_ salary = salary * 1.2;
6 rows updated.

SQ> COWM T;
Conmmit conpl ete.

SQL> DROP TABLE enp30;
Tabl e dropped.

SQL> SELECT CURRENT_TI MESTAMP FROM DUAL;
CURRENT_TI MESTAMP

03-JUL-01 12.07.34.111612 AM +02: 00

4. Initialize LogMiner with the current redo file. Start mining between the two time points noted
above.

SQL> CONNECT / AS SYSDBA
Connect ed.

SQL> EXECUTE dbns_| ogmmr. add | ogfile ( -

> LOGFI LENAME => -

> '/ oracourse/ user/ st 01/ ORADATA/ u03/1og 01 01 u0Ol.rdo', -
> OPTI ONS => dbns_| ogmmr . new)

PL/ SQL procedure successfully conpl et ed.

SQL> EXECUTE dbns_| ogmmr. start | ogmmr (-

> DI CTFI LENAVE => ’ [ oracour se/ user/ st 01/ ORADATA/ di cti onary. ora’, -
> STARTTI ME => TO DATE(’ 03-JUL-01 11:57:38,’ DD_ MON-RR HH24: M :SS'), -
> ENDTIME =>  TO_DATE(’ 03-JUL-01 12:07:34’,’ DD_MON-RR HH24: M : SS' ), -
> OPTIONS =>

dbrs_| ogmmr . ddl _di ct _tracki ng+dbns_| ogmrmr . commi tt ed_dat a_onl y)

PL/ SQL procedure successfully conpl et ed.

The name of the directory will be different for your site.
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5. Display the committed changes made by user HR on segment EMP30.

SQL> SELECT tinestanp, usernane, operation, sqgl_redo, sqgl _undo
2 FROM v$l ogmr_contents
3 WHERE usernane=" HR
4 AND (seg_nanme = 'EMP30° OR seg_hane | S NULL);

TI MESTAMP USERNAME OPERATI ON

SQL_REDO SQL_UNDO

03-JUL-01 11:58:11 HR START

set transaction read wite;

03-JUL-01 11:58:11 HR DDL

CREATE TABLE enp30 AS (Note: null for UNDO

SELECT enpl oyee_i d, | ast _nane,
sal ary FROM enpl oyees
WHERE departnent _id = 30;

03-JUL-01 11:58:11 HR COW T

commi t;

03-JUL-01 12:01:23 HR DDL

ALTER TABLE enp30 ADD (Note: null for UNDO
(new_sal ary NUMBER(8, 2));

03-JUL-01 12:03: 05 HR UPDATE

update "HR'."EMP30" set update "HR'."EMP30" set
"NEW SALARY" = ' 16500" where "NEW SALARY" = NULL where
"NEW SALARY" IS NULL and ROWN D "NEW SALARY" = ’'16500" and ROW D
= ' AAABNFAAEAAALKUAAA' ; =’ AAABNFAAEAAALKUAAA' ;
03-JUL-01 12:05:58 HR DDL

DROP TABLE enp30; (Note: null for UNDO

The listing is much reduced and formatted. There should be about 45 rows.

6. EndtheLogMiner session.

SQL> EXECUTE dbns_| ogmmr . end_I ogmmr
PL/ SQL procedure successfully conpl et ed.
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Practice 4-1 Solution: Backup and Recovery

1. Set the database into ARCHIVELOG mode, whilein MOUNT mode. Enable automatic
archiving to the $HOVE/ ORADATA/ ARCHI VEL directory. Edit the parameter file as needed.

SQL> CONNECT / AS SYSDBA
Connect ed.

SQL> SELECT NAME, LOG MODE FROM V$DATABASE;
NANVE LOG_MODE

DBO1 NOARCHI VELOG

SQL> SHUTDOWN | MVEDI ATE
Dat abase shut down.

SQL> STARTUP PFI LE=$HOVE/ ADM N/ PFI LE/ i ni t U01. or a
ORACLE i nstance start ed.

SQL> ALTER DATABASE ARCH VELCG
Dat abase al t ered.

SQL> ALTER DATABASE OPEN;
Dat abase al t ered.

SQ.> SHOW PARAMETER LOG ARCHI VE _DEST 1
| og_archive_dest_1 string | ocati on=/ dat abases/ ed27/ ORADATA/ ARCHI VE1

SQL> SHOW PARAMETER LOG_ARCHI VE_START
|l og archive _start boolean TRUE

2. Create atablespace, RMANTEST, of size 75 KB. Put thisin the same directory as your other
tablespaces. Exit SQL*Plus.

SQ.> CREATE TABLESPACE rmant est DATAFI LE
2 ' /databases/ed27/ ORADATA/ u0l1l/ rmant est _01. dbf’ SIZE 75K;
Tabl espace creat ed.

SQL> EXIT

3. Start RMAN and connect to the database. Do not use arecovery catalog. Use the showal |
command to see the current configuration settings.

$ rman target /
Recovery Manager: Release 9.0.1.0.0 —Production
connected to target database: ED27 (DBID=868643342)

RMAN> show all;

RMAN configuration parameters are:

CONFIGURE RETENTION POLICY TO REDUNDANCY 1;
CONFIGURE BACKUP OPTIMIZATION OFF,;
CONFIGURE DEFAULT DEVICE TYPE TO DISK;
CONFIGURE CONTROLFILE AUTOBACKUP OFF;
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CONFI GURE CONTROLFI LE AUTOBACKUP FORVAT FOR DEVI CE TYPE DI SK TO ' % ;
CONFI GURE DEVI CE TYPE DI SK PARALLELI SM 1;

CONFI GURE DATAFI LE BACKUP COPI ES FOR DEVI CE TYPE DI SK TO 1;

CONFI GURE ARCHI VELOG BACKUP COPI ES FOR DEVI CE TYPE DI SK TO 1;

CONFI GURE MAXSETSI ZE TO UNLI M TED;

CONFI GURE SNAPSHOT CONTROLFI LE NAME TO

'/ dat abases/ or acl e9i / dbs/ snapcf_ed27.f’;

4. Configure achannel for back up, set the file location to your home directory, and use
<SlI D>_%J. bak for the file name. Configure the snapshot control file to be written to your
home directory as well. Keep the default name.

RVAN> CONFI GURE CHANNEL 1 DEVI CE TYPE DI SK FORVAT
'/ dat abases/ ed27/ ed27_%J. bak’ ;

old RMAN configuration paraneters:

CONFI GURE CHANNEL 1 DEVI CE TYPE DI SK FORMAT '’ ;

new RVAN configurati on paraneters:

CONFI GURE CHANNEL 1 DEVI CE TYPE DI SK FORVMAT '/ dat abases/ ed27/ ed27_%J ;
new RVAN configuration paraneters are successfully stored

RVAN> CONFI GURE SNAPSHOT CONTROLFI LE NAME TO
'/ dat abases/ ed27/ snapcf _ed27.f’;

snapshot controlfile name set to: /databases/ed27/snapcf_ed27.f
new RVAN configuration paraneters are successfully stored

5. Back up your database. Exit from RMAN.

RVAN> backup dat abase;

Starting backup at 02-JUL-01

al l ocated channel: ORA DISK 1

channel ORA DI SK_1: sid=8 devtype=Dl SK

channel ORA DISK 1: starting full datafile backupset

channel ORA DI SK 1: specifying datafile(s) in backupset

including current controlfile in backupset

i nput datafile fno=00001 nane=/ dat abases/ ed27/ ORADATA/ u01/ syst enD1. dbf

i nput datafile fno=00002 nane=/ dat abases/ ed27/ ORADATA/ u01/ undot bs01. dbf
i nput datafile fno=00005 nane=/ dat abases/ ed27/ ORADATA/ u01/ exanpl e01. dbf

i nput datafile fno=00010 nane=/ dat abases/ed27/ ORADATA/ u01/ r mant est _01. dbf
channel ORA DISK 1: starting piece 1 at 02-JUL-01

channel ORA DISK 1: finished piece 1 at 02-JUL-01 with 2 copies

pi ece handl e=/ dat abases/ ed27/ ed27_ Occopgn®_1 1. bak conmment =NONE

pi ece handl e=/ dat abases/ ed27/ ed27_0Occopgn®_1_ 2. bak conmment =NONE

channel ORA DI SK 1: backup set conplete, elapsed tinme: 00:01:18

Fi ni shed backup at 02-JUL-01

RVAN> EXI'T

6. AsSYSTEM/MANAGER in SQL*Plus make a copy of the HR. EMPLOYEES tablein the
RMANTEST tablespace calling the table EMP. Note how many rows are in the new table.
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SQL> CONNECT syst en manager
Connect ed.

SQ.> CREATE TABLE enp TABLESPACE r mant est
2 AS (SELECT * FROM hr. enpl oyees);
Tabl e created.

SQL> select count(*) from enp;

7. Connect as aprivileged user and shut down the instance. Exit from SQL*Plus.

SQL> connect / as sysdba
Connect ed.

SQL> shutdown i medi at e
Dat abase cl osed.

Dat abase di snount ed.
ORACLE i nstance shut down.

SQL> EXIT

8. Rename the datafile of the RMANTEST tablespace, ssmulating datafile loss.

$ cd $HOVE/ ORADATA/ u01/

$ |Is rmantest*

rmant est _01. dbf

$ nv rmantest 01.dbf rmantest 01. bad

9. Loginto SQL*Plusand attempt to start the instance. Exit SQL*Plus.

$ sqlplus "/ as sysdba"
SQL*Pl us: Rel ease 9.0.1.0.0 —Production
Connected to an idle instance.

SQL> startup
ORACLE instance started.

Total System Global Area 21790412 bytes

Fixed Size 278220 bytes
Variable Size 16777216 bytes
Database Buffers 4194304 bytes
Redo Buffers 540672 bytes

Database mounted.
ORA-01157: cannot identify/lock data file 10 - see DBWR trace file
ORA-01110: data file 10: 'databases/ed27/ORADATA/uO1l/rmantest _01.dbf'

SQL> EXIT

10. Start RMAN, connect without a recovery catalog, and do arestore of the missing datafile.
Exit RMAN.
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$ rman target /
Recovery Manager: Rel ease 9.0.1.0.0 - Production
connected to target database: ED27 (DBID=868643342)

RMAN> RESTORE DATAFILE 'databases/ed27/ORADATA/uO1/rmantest_01.dbf";
Starting restore at 02-JUL-01

using target database controlfile instead of recovery catalog

allocated channel: ORA_DISK 1

channel ORA DISK 1: sid=10 devtype=DISK

channel ORA_DISK_1: starting datafile backupset restore

channel ORA _DISK 1: specifying datafile(s) to restore from backup set

restoring datafile 00010 to databases/ed27/ORADATA/uO1/rmantest_01.dbf
channel ORA_DISK_ 1: restored backup piece 1

piece handle=/databases/ed27/ed27_0Occopgm9_1_1.bak tag=null params=NULL
channel ORA DISK_1: restore complete

Finished restore at 02-JUL-01

RMAN> EXIT

11. Use SQL*Plusto do atest recovery.

SQL> CONNECT / as sysdba
Connected.

SQL> RECOVER DATABASE TEST;
ORA-10574: Test recovery did not corrupt any data block
ORA-10573: Test recovery tested redo from change 492498 to 492507
ORA-10572: Test recovery canceled due to errors
ORA-10585: Test recovery can not apply redo
that may modify control file

12. Because the test shows no errors, do the recovery. Test by examining the row count of the
EMP table.

SQL> RECOVER DATABASE;
Media recovery complete.

SQL> ALTER DATABASE OPEN;
Database altered.

SQL> SELECT COUNT(*) FROM system.emp;

COUNT(*)
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13. Clean up by dropping the tablespace including the data file.

SQ.> DROP TABLESPACE rmant est | NCLUDI NG CONTENTS;
Tabl espace dropped.

SQL> host rm —i/databases/ed27/ORADATA/uO1l/rmantest 01*
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Practice 7-1 Solution: Online Operations

1. LoginasSYSTEM and create atable EMP30 in the HR schema, which consists of al the
columns of al employees in department 30 from the EMPLOYEES table. Add a primary key
to the EMPLOYEE_| D column.

SQL> CONNECT Syst eml manager
Connect ed.

SQ.> CREATE TABLE hr.enp30 AS
2 SELECT * FROM hr. enpl oyees WHERE departnent _id = 30;
Tabl e creat ed.

SQL> ALTER TABLE hr.enp30 ADD PRI MARY KEY (enpl oyee_id);
Tabl e altered.

The new company standard is that all key columns will now have the suffiXBi¥” not

“ | D’ and all these key columns must be the first set of columns, with primary key always
first. (The order of the key columns following the PK is not important.)

The LAST_NAME column must be in upper case. There is a new cokldh _ NANME which

consists of the first name, a space, and then the last name. Here the last name must be in the
same case as it was in the original employee table. The table must be partitioned on
EMPLOYEE_KEY with three partitions; the high values for each are 116, 118, and

MAXVALUE. To keep things simple do not worry about any other constraints that are on the
original table. This redefinition of the table must be done online, without loss of data.

2. Create the interim table for the redefinition including above changes. &l iIEMP30
and it must be in theR schema.

SQL> CREATE TABLE hr.int_enmp30 (

2 enpl oyee_key NUMBER( 6) PRI MARY KEY,
3 job_key VARCHAR2( 10) ,
4 manager _key NUMBER( 6) ,
5 departnment _key NUMBER(4),
6 first_nane VARCHAR2( 20) ,
7 last_nane VARCHAR2( 25) ,
8 full_nane VARCHAR2( 50) ,
9 emil VARCHAR2( 25) ,
10 phone_nunber VARCHAR2( 20) ,
11 hire_date DATE,
12 salary NUMBER( 8, 2),
13 conmission_pct NUMBER(2, 2))

14 PARTI TI ON BY RANGE( enpl oyee_key) (
15 PARTI TI ON enpl116 VALUES LESS THAN (116)

16 TABLESPACE sanpl e,

17 PARTI TI ON enpl118 VALUES LESS THAN (118)

18 TABLESPACE sanpl e,

19  PARTI TI ON enprmax VALUES LESS THAN ( MAXVALUE)
20 TABLESPACE sanpl e) ;

Tabl e creat ed.
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3. Verify that EMP30 can be redefined, then execute the redefinition.

SQ.> EXECUTE DBMS_REDEFI NI TI ON. CAN_REDEF TABLE(' HR ,’ EMP30’ ) ;
PL/ SQL procedure successfully conpl et ed.

SQL> EXECUTE DBMS_REDEFI NI TI ON. START _REDEF_TABLE( -
"HR', "EMP30’, 'INT_EMP30’, -
" EMPLOYEE_| D EMPLOYEE_KEY, -
JOB_ | D JOB_KEY, -
MANAGER | D MANAGER _KEY, -
DEPARTVENT _| D DEPARTMENT _KEY, -
FI RST_NAME FI RST_NAME, -
UPPER( LAST_NAME) LAST_NAME, -
FI RST_NAME| | CHR(32) | | LAST_NAME FULL_NAME, -
EMAIL EMAIL, -
PHONE_NUVBER PHONE_NUMBER, -
H RE_DATE HI RE_DATE, -
SALARY SALARY, -
> COW SSI ON_PCT COW SSI ON_PCT" ) ;
PL/ SQL procedure successfully conpl et ed.

VVVVVVVVYVYVYVYV

SQ.> EXECUTE -
> DBMS_REDEFINITION.FINISH_REDEF_TABLE('HR','EMP30','INT_EMP30');
PL/SQL procedure successfully completed.

4. Check that the work was completed as expected.

SQL> DESCRIBE hr.emp30

Name Null?  Type
EMPLOYEE_KEY NOT NULL NUMBER(6)
JOB_KEY VARCHARZ2(10)
MANAGER_KEY NUMBER(6)
DEPARTMENT_KEY NUMBER(4)
FIRST_NAME VARCHAR2(20)
LAST_NAME VARCHARZ2(25)
FULL_NAME VARCHARZ2(50)
EMAIL VARCHARZ2(25)
PHONE_NUMBER VARCHARZ2(20)
HIRE_DATE DATE

SALARY NUMBER(8,2)
COMMISSION_PCT NUMBER(2,2)
SQL> DESCRIBE hr.int_emp30

Name Null?  Type

EMPLOYEE_ID NOT NULL NUMBER(6)
FIRST_NAME VARCHARZ2(20)
LAST_NAME NOT NULL VARCHAR2(25)
EMAIL NOT NULL VARCHAR2(25)
PHONE_NUMBER VARCHARZ2(20)
HIRE_DATE NOT NULL DATE

JOB_ID NOT NULL VARCHARZ2(10)
SALARY NUMBER(8,2)
COMMISSION_PCT NUMBER(2,2)
MANAGER_ID NUMBER(6)
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| DEPARTMENT_I D NUMBER( 4)

5. Clean up and drop the tables:

SQL> DROP TABLE HR. EMP30;
SQL> DROP TABLE HR. | NT_EMP30;
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Practice 7-2 Solution: New Parameter File

1. Start up the instance with the supplied text parameter file.

SQL> STARTUP PFI LE=$HOVE/ ADM N/ PFI LE/init.ora
ORACLE i nstance start ed.

Total System d obal Area 21790412 bytes

Fi xed Si ze 278220 bytes
Vari able Size 16777216 bytes
Dat abase Buffers 4194304 bytes
Redo Buffers 540672 bytes

Dat abase nount ed.
Dat abase opened.

SQ.> SHOW PARAMETER spfile

2. Now create the SPFILE from the PFILE used to start up the instance.

SQ > create spfile frompfil e="$HOVE/ ADM N PFI LE/init.ora’;
File created.

3. Shut down the instance and restart using the SPFILE. Again, examine the SPFI LE
parameter.

SQL> SHUTDOWN | MVEDI ATE
Dat abase cl osed.

Dat abase di snount ed.
ORACLE i nstance shut down.

SQL> STARTUP
ORACLE i nstance start ed.

Total System d obal Area 21790412 bytes

Fi xed Si ze 278220 bytes
Vari able Size 16777216 bytes
Dat abase Buffers 4194304 bytes
Redo Buffers 540672 bytes

Dat abase nount ed.
Dat abase opened.

SQL> show paraneter spfile

spfile string ?/ dbs/ spfil e@ ora
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4. Examine the OPEN_CURSORS parameter and increase it with 50, but only change the

SPFILE and add a comment of “Test Run 1.” Check to see that the change has only happened

in the SPFILE.

SQ.> SHOW PARAMETER open_cursors

open_cursors i nt eger 350

SQ.> ALTER SYSTEM SET open_cur sors=400
2 COWENT=" Test Run 1' SCOPE=SPFI LE;
System al tered.

SQ.> SHOW PARAMETER open_cursors
open_cursors i nt eger 350

SQL> SELECT nan®, val ue, updat e_coment
2 FROM v$spparaneter

3 WHERE nane = ’open_cursors’;
NANVE VALUE UPDATE_COMVENT
open_cursors 400 Test Run 1

5. In preparation for removing the SPFILE create a PFILE from the current SPFILE. Then shut
down the instance, remove the SPFILE and delete the SPFILE. Restart the instance using the

newly created PFILE.

SQ.> CREATE PFI LE=" $HOVE/ ADM N PFI LE/ nypfile. ora’ FROM SPFI LE;
File created.

SQL> SHUTDOWN | MVEDI ATE

Dat abase cl osed.

Dat abase di snount ed.

ORACLE i nstance shut down.

SQ.> host rm $ORACLE_HOVE/ dbs/ spfi |l eed27. ora

SQ.> STARTUP PFI LE=$HOVE/ ADM N PFI LE/ nypfile. ora
ORACLE i nstance start ed.

Total System d obal Area 21790412 bytes

Fi xed Si ze 278220 bytes
Vari able Size 16777216 bytes
Dat abase Buffers 4194304 bytes
Redo Buffers 540672 bytes

Dat abase nount ed.
Dat abase opened.
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Practice 8-1 Solution: Creating an External Table

1. Connected as SYSTEMunder SQL*Plus, create a copy of the OE. ORDER _| TEMS table
(only thefirst ten rows) in the SYSTEMschema.

$ sql pl us syst enf nanager
SQ.*Plus: Release 9.0.1.0.0 —Production
Connected to: Oracle9i Enterprise Edition Release 9.0.1.0.0 — Production

SQL> create table order_items as

2 select * from oe.order_items where rownum < 11;
Table created.
SQL> select * from order_items;

ORDER_ID LINE_ITEM_ID PRODUCT_ID UNIT_PRICE QUANTITY

2355 1 2289 46 200
2356 1 2264 199.1 38
2357 1 2211 3.3 140
2358 1 1781  226.6 9
2359 1 2337 270.6 1
2360 1 2058 23 29
2361 1 2289 46 180
2362 1 2289 48 200
2363 1 2264 199.1 9
2364 1 1910 14 6

10 rows selected.

2. Create an Oracle directory called EXT_TABLES pointing to your
$HOVE/ STUDENT/ LABS/ O/S directory (specify full path!). Then, create an external table
called ORDER | TEMS_EXT mapping to the previously created ORDER | TEMS table. Use
the two precreated files, or der _i t ens1. dat andor der _i t ens2. dat , stored in your
$HOVE/ STUDENT/ LABS directory asthe LOCATION for the external table. Once done,
verify that you can select from the created external table.

SQL> CREATE OR REPLACE DIRECTORY ext_tables
2 AS '/databases/ed25/9iINFDBA/STUDENT/LABS/";
Directory created.

SQL> create table order_items_ext
(order_id number(12), line_item_id number(3) ,
product_id number(6) , unit_price number(8,2) ,
quantity number(8)
organization external
(type oracle_loader
default directory ext_tables
access parameters (records delimited by newline
fields terminated by ')")
10 location (‘order_itemsl.dat','order_items2.dat"));
Table created.

OCoOo~NOoOUOThhWwWN

SQL> select * from order_items_ext;
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ORDER ID LINE [ TEM D PRODUCT ID UNIT_PRICE _ QUANTI TY
2355 1 2289 46 200
2355 2 2264 50 100
2356 1 2264 100 10
2356 2 2264 110 20
2356 3 2264 120 30

3. Usethetwo new dictionary views, DBA EXTERNAL TABLES and
DBA EXTERNAL_LOCATI ONS, to verify the various characteristics of the newly created
external table.

SQL> sel ect owner, tabl e _nane, type nane, default _directory nane
2 from dba_external tables;

OMNER TABLE_NAME
TYPE_NAVE DEFAULT_DI RECTORY_NAME

SYSTEM ORDER_| TEMS_EXT

ORACLE_LOADER EXT_TABLES

SQL> select location from dba_external | ocations;

order __itensl. dat
order _itens2. dat

4. If you don’t know the exact syntax you should use to create an external table, you can use
SQL*Loader as follows.
Under the precreatepHOVE/ STUDENT/ LABS directory, you should find the two data files
used in the previous steps plus a SQL*Loader control file calieer i tens. ctl . View
the contents of the SQL*Loader control file. As you can see, it describ€RDER | TEVS
table structure.

$ cd $HOVE/ STUDENT/ LABS

$1s

order itens. ctl order itensl.dat order _itens2. dat
$ nore order_itens. ctl

LOAD DATA

| NFI LE * $HOVE/ STUDENT/ LABS/ or der _i tensl. dat’

| NTO TABLE order _itens

FI ELDS TERM NATED BY ’',’ OPTI ONALLY ENCLOSED BY ' "’
(ORDER_I D, LI NE_I TEM_ | D, PRODUCT _I D, UNI T_PRI CE, QUANTI TY)

5. Execute the SQL*Loader utility under t8STEMaccount with ther der it ens. ct |
control file as parameter. Use also the brand eetner nal _t abl e parameter with the
GENERATE_ONLY value. This will generate the various external table commands inside the
SQL*Loader log file.

$ sql pl us systenf nanager
SQ.*Plus: Release 9.0.1.0.0 —Production
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Connected to: Oracle9i Enterprise Edition Release 9.0.1.0.0 —Production

SQL> host sqlldr system/manager control= order_items.ctl —
> log=order_items.log external_table=GENERATE_ONLY
SQL*Loader: Release 9.0.1.0.0 — Production

6. Look at the generated SQL* Loader log file.

SQL> host vi order_items.log
"order_items.log" 106 lines, 2975 characters
SQL*Loader: Release 9.0.1.0.0 — Production

Control File: order_items.ctl

Data File:  /databases/ed25/DIR/order_itemsl.dat
Bad File: order_itemsl.bad

Discard File: none specified (Allow all discards)
Number to load: ALL

Number to skip: 0

Errors allowed: 50

Continuation: none specified

Path used:  External Table

Table ORDER_ITEMS, loaded from every logical record.
Insert option in effect for this table: INSERT

Column Name Position Len Term Encl Datatype
ORDER_ID FIRST * , O(") CHARACTER
LINE_ITEM_ID NEXT * , O(") CHARACTER
PRODUCT_ID NEXT * , O(") CHARACTER
UNIT_PRICE NEXT * , O(") CHARACTER
QUANTITY NEXT * , O(") CHARACTER

CREATE DIRECTORY statements needed for one or more data files

CREATE DIRECTORY SYS_SQLLDR_XT_TMPDIR_00000 AS ‘/databases/ed25/DIR/'

CREATE TABLE statement for external table:

CREATE TABLE SYS_SQLLDR_X_EXT

ORDER_ID NUMBER(12),
LINE_ITEM_ID NUMBER(3),
PRODUCT_ID NUMBER(6),
UNIT_PRICE NUMBER(S,2),
QUANTITY NUMBER(8)

)
ORGANIZATION external

TYPE oracle_loader
DEFAULT DIRECTORY SYS_SQLLDR_XT_TMPDIR_00000
ACCESS PARAMETERS

RECORDS DELIMITED BY NEWLINE
BADFILE 'order_items1.bad'
FIELDS TERMINATED BY "," OPTIONALLY ENCLOSED BY "' LDRTRIM
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ORDER | D CHAR( 255)

TERM NATED BY "," OPTI ONALLY ENCLCSED BY ' "',
LI NE_ | TEM | D CHAR( 255)
TERM NATED BY "," OPTI ONALLY ENCLCSED BY ' "',
PRODUCT | D CHAR( 255)
TERM NATED BY "," OPTI ONALLY ENCLCSED BY ' "',
UNI T_PRI CE CHAR( 255)
TERM NATED BY "," OPTI ONALLY ENCLCSED BY ' "',
QUANTI TY CHAR( 255)
TERM NATED BY "," OPTI ONALLY ENCLCSED BY ' "’
)
) .
| ocati on

"order _itensl. dat’
)
)REJECT LIMT UNLIM TED

| NSERT statenments used to | oad internal tables:

| NSERT /*+ append */ | NTO ORDER | TEMS
(
ORDER | D,
LI NE_| TEM I D,
PRODUCT _I D,
UNI T_PRI CE
QUANTI TY

)
SELECT
ORDER | D,
LI NE_I TEM_I D,
PRODUCT | D,
UNI T_PRI CE,
QUANTI TY
FROM SYS_SQLLDR_X_EXT

statenents to cleanup objects created by previous statenents:

DROP TABLE SYS SQLLDR X_EXT
DROP DI RECTORY SYS_SQLLDR_XT_TMPDI R_00000

Run began on Wed Jul 04 07:15:57 2001
-9

7. Connected as SYSTEM drop the tables ORDER | TEMS_EXT, ORDER | TEMS and then
drop directory EXT_TABLES.

SQL> connect systenm manager
Connect ed.

SQL> drop table order_itens_ext;
Tabl e dropped.

SQL> drop table order_itens;
Tabl e dropped.
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SQL> drop directory ext_tables;
Di rectory dropped.

Oracle9i: New Features for Administrators B-32




Practice 8-2 Solution: Creating a List-Partitioned Table

1. Connected as SYSTEMunder SQL*Plus, create the list partitioned table SALES LI ST using
thel ab_08_01. sql script.

$ sql pl us syst enf nanager
SQ.*Plus: Release 9.0.1.0.0 —Production
Connected to: Oracle9i Enterprise Edition Release 9.0.1.0.0 — Production

SQL> connect system/manager
Connected.

SQL> CREATE TABLE sales_list

2 (salesman_id NUMBER(5)

3 , salesman_name VARCHAR2(30)

4 | sales_state VARCHAR2(20)

5 , sales_amount NUMBER(10)

6 , sales_date DATE

7))

8 PARTITION BY LIST(sales_state)

9 (PARTITION sales west VALUES (‘a','b")
10 , PARTITION sales_east VALUES (‘e','f)
11 , PARTITION sales_central VALUES ('c','d")
12°);
Table created.

2. Usethe DBA PART_TABLES and DBA TAB_PARTI Tl ONS dictionary views to identify
the SALES LI ST table characteristics.

SQL> coltab_name format al0
SQL> col part_type format al0
SQL> col part_count format 99999
SQL> col key_count format 99999
SQL> col def_init format al0
SQL> col def_next format alO
SQL> col def_pctincr format al0

SQL> select table_name tab_name,
2 partitioning_type  part_type,

3 partition_count part_count,

4 partitioning_key_ count key_count,
5 def_initial_extent  def _init,

6 def_next_extent def next,

7 def_pct_increase def_pctincr

8 from user_part_tables

9 where table_name = 'SALES_LIST",

TAB_NAME PART_TYPE PART_COUNT KEY_COUNT DEF_INIT DEF_NEXT DEF_PCTINC

SALES_LIST LIST 3 1 DEFAULT DEFAULT DEFAULT

SQL> col table_name  format al2
SQL> col partition_name format a20
SQL> col tablespace_name format a20
SQL> col high_value  format al9
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SQL> sel ect tabl e_nane, partition_nane, high_val ue, tablespace_nane
2

from user _tab_partitions
3 where tabl e_name=" SALES LI ST’
4 order by table_nanme, partition_narme;

TABLE_NAME  PARTI TI ON_NAME H GH_VALUE TABLESPACE_NAME
SALES LI ST  SALES CENTRAL ¢, 'd SYSTEM
SALES_LI ST  SALES EAST e, '’ SYSTEM
SALES LI ST  SALES WEST 'a, 'b SYSTEM

3. Recongtitute the complete CREATE TABLE SALES LI ST command using only the data

dictionary.

SQL> set |ong 4000
SQL> set pagesi ze 50

SQL> SELECT dbns_net adat a. get _ddl (' TABLE', ' SALES LIST') from dual;

DBVS_METADATA. GET_DDL(’ TABLE ,’ SALES_LI ST’ )

)

CREATE TABLE "SYSTEM'. " SALES LI ST"
( " SALESMAN | D' NUMBER( 5, 0),
" SALESMAN_NAME" VARCHAR2( 30)
" SALES_STATE" VARCHAR2( 20),
" SALES_AMOUNT" NUMBER( 10, 0)
" SALES_DATE" DATE
) PCTFREE 10 PCTUSED 40 | NI TRANS 1 MAXTRANS 255
STORAGE( BUFFER_POOL DEFAULT)
TABLESPACE " SYSTEM
PARTI TI ON BY LI ST ("SALES_STATE")
( PARTI TI ON "SALES_ WEST" VALUES ('a’,’b’)
PCTFREE 10 PCTUSED 40 | NI TRANS 1 MAXTRANS 255
STORAGE(| NI TI AL 12288 NEXT 12288 M NEXTENTS 1 MAXEXTENTS 249
PCTI NCREASE 50
FREELI STS 1 FREELI ST GROUPS 1 BUFFER POOL DEFAULT) TABLESPACE " SYSTEM

PARTI TI ON " SALES EAST" VALUES ('e’,’'f’)

PCTFREE 10 PCTUSED 40 | NI TRANS 1 MAXTRANS 255

STORAGE(I NI TI AL 12288 NEXT 12288 M NEXTENTS 1 MAXEXTENTS 249

PCTI NCREASE 50

FREELI STS 1 FREELI ST GROUPS 1 BUFFER POOL DEFAULT) TABLESPACE " SYSTEM

PARTI TI ON " SALES CENTRAL" VALUES ('c’,’d")

PCTFREE 10 PCTUSED 40 | NI TRANS 1 MAXTRANS 255

STORAGE(I NI TI AL 12288 NEXT 12288 M NEXTENTS 1 MAXEXTENTS 249

PCTI NCREASE 50

FREELI STS 1 FREELI ST GROUPS 1 BUFFER POCOL DEFAULT) TABLESPACE " SYSTEM

4. Executethel ab_08 02. sql scriptin order to insert some rowsinto the SALES LI ST

table. What happens and why?
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Answer: Thefirst three rows are correctly inserted into the table whereas the last oneis
rejected because the inserted partition key ‘g’ does not map to any partition.

SQL> insert into sales_I|ist values
2 (10, 'JFV, 'a', 100, ’'05-JAN 2001");
1 row created.

SQL> insert into sales_I|ist values
2 (21, "wmH, 'f’, 150, ' 15-JAN-2001");
1 row created.

SQL> insert into sales_I|ist values
2 (32, 'Cenent’, 'c¢', 250, '20-JAN 2001");
1 row created.

SQL> comi t;
Conmit conpl ete.

SQL> insert into sales |ist values
2 (44, 'Lois’, 'g, 130, ’'28-JAN-2001");
insert into sales |ist val ues
*
ERROR at |ine 1:
ORA- 14400: inserted partition key does not map to any partition

5. Analyze tabl&SALES LI ST with theCOVPUTE STATI STI CS option and then create the
PLAN_TABLE into theSYSTEMaccount. Once done, explain the following statements (you
should use the explain.sgl script to print the result of each explain plan command):

SQL> select * fromsales |ist;
SQ.> select * fromsales |list where sales state = 'a’;
SQL> select * fromsales |ist where sales state in ('a',’e');
SQ.> select * fromsales |list where sales state = 'a’
2 or sales state = 'd’;
SQ.> select * fromsales |list where sales state > '¢e’;
SQL> select * fromsales |ist where sales state < 'e’;

For each of the above statements, give your interpretation of the generated execution plans.

Answer: The Oracle server also uses partition pruning with a list-partitioned table such as
SALES LI ST. The explain plan interpretation is the same as with previous partitioning
methods.

The last one is probably the most difficult one to understand. The plan siRARTRTI ON

LI ST(ALL) operation, which seems to imply a full scan of the complete table. In fact, a full
scan is not done because only two partitions (the first one and the last one) verify the
predicatefal es_state < ’e’). Thus, the Oracle server scans those two partitions only.

SQL> anal yze table sales_|ist conpute statistics;
Tabl e anal yzed.

SQL> @ORACLE HOWE/ r dbrs/ admi n/ ut | xpl an. sql
Tabl e created.
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SQL> explain plan for
2 select * fromsales |ist;
Expl ai ned.

SQL> @/ LABS/ expl ai n
RESULT

0 SELECT STATEMENT Opti ni zer =CHOOSE Car d=3
1  PARTITION LIST(ALL)[1 --> 3]
2 TABLE ACCESS(FULL) OF ' SALES LIST'[1 --> 3] Card=3

SQL> truncate tabl e plan_table;
Tabl e truncat ed.

SQL> explain plan for
2 select * fromsales |ist where sales state="a’;
Expl ai ned.

SQL> @/ LABS/ expl ai n

RESULT
0 SELECT STATEMENT Qpti m zer =CHOOSE Car d=1
1  TABLE ACCESS(FULL) OF ’'SALES LIST'[1 --> 1] Card=1

SQL> truncate tabl e plan_table;
Tabl e truncat ed.

SQL> explain plan for
2 select * fromsales_ |ist where sales_state in ("a,’e');
Expl ai ned.

SQL> @/ LABS/ expl ai n

RESULT

0 SELECT STATEMENT Opti m zer =CHOOSE Car d=2

1 PARTI TI ON LI ST(I NLI ST) [ KEY(I NLI ST) --> KEY(INLI ST)]

2 TABLE ACCESS(FULL) OF ' SALES LI ST [KEY(INLIST) --> KEY(INLIST)]
Car d=2

SQL> truncate tabl e plan_table;
Tabl e truncat ed.

SQL> explain plan for
2 select * fromsales |ist where sales state = 'a or sales state="d’;
Expl ai ned.

SQL> @/ LABS/ expl ai n

RESULT

0 SELECT STATEMENT QOpti m zer =CHOOSE Car d=2

1 PARTI TI ON LI ST(I NLI ST) [ KEY(I NLI ST) --> KEY(INLI ST)]

2 TABLE ACCESS(FULL) OF ' SALES LI ST [KEY(INLIST) --> KEY(INLIST)]
Car d=2

Oracle9i: New Features for Administrators B-36




SQL> truncate table plan_table;
Tabl e truncat ed.

SQL> explain plan for
2 select * fromsales |ist where sales state >
Expl ai ned.

€,

SQL> @/ LABS/ expl ai n

RESULT
0 SELECT STATEMENT Opti ni zer =CHOOSE Car d=1
1  TABLE ACCESS(FULL) OF 'SALES LIST'[2 --> 2] Card=1

SQL> truncate table plan_table;
Tabl e truncat ed.

SQL> explain plan for
2 select * fromsales |ist where sales state <
Expl ai ned.

€,

SQL> @/ LABS/ expl ai n

RESULT

0 SELECT STATEMENT Opti ni zer =CHOOSE Car d=3

1  PARTITI ON LI ST(ALL) [ LAST --> LAST]

2 TABLE ACCESS(FULL) OF ’ SALES LI ST’ [LAST --> LAST] Card=3

6. How would you prove that the Oracle server really performed partition pruning in the above
Six cases?

Answer : Execute the above six SELECT statements with AUTOTRACE on. For each
statement, this gives you the number of db bl ock get s executed by Oracle. Depending on
the statement, you should see the differences. Thisway, you can see that the last statement
only impacts two partitions out of three.

SQ.> set autotrace on statistics
SQL> select * fromsales_|ist;

SALESMAN | D SALESMAN SALES STATE SALES AMOUNT SALES DAT
10 JRV a 100 05-JAN-01
21 WH f 150 15-JAN-01
32 denent c 250 20-JAN-01
Statistics

0O recursive calls

6 db block gets

3 consistent gets

0 physical reads

0 redo size

6 bytes sent via SQ*Net to client
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SQL> sel ect

SALESVAN | D SALESVMAN SALES_STATE

SQL> sel ect

SALESMAN | D SALESVMAN SALES_STATE

SQL> sel ect
2

SALESVAN_| D SALESVMAN SALES_STATE

0
4

bytes received via SQL*Net from cli ent
SQ.*Net roundtrips to/fromclient
sorts (menory)

sorts (disk)

rows processed

* fromsales |list where sales state = 'a’

SALES_AMOUNT SALES DAT

recursive calls

db bl ock gets

consi stent gets

physi cal reads

redo size

bytes sent via SQL*Net to client
bytes received via SQL*Net from cli ent
SQ.*Net roundtrips to/fromclient
sorts (menory)

sorts (disk)

rows processed

* fromsales |ist where sales_state in ('a,’ e');

SALES_AMOUNT SALES DAT

recursive calls

db bl ock gets

consi stent gets

physi cal reads

redo size

bytes sent via SQL*Net to client
bytes received via SQL*Net from cli ent
SQ.*Net roundtrips to/fromclient
sorts (nmenory)

sorts (disk)

rows processed

’a’
1d1;

* fromsales |ist where sales_state
or sales state

. AMOUNT SALES DAT

recursive calls
db bl ock gets
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consi stent gets

2
0 physical reads
0 redo size
657 bytes sent via SQ*Net to client
519 bytes received via SQ*Net fromclient
2 SQ@*Net roundtrips to/fromclient

2 sorts (nenory)

0 sorts (disk)

1 rows processed
SQ.> select * fromsales |list where sales _state > "¢’

SALESVAN | D SALESVMAN SALES_STATE

SALES_AMOUNT SALES DAT

0O recursive calls
2 db block gets

1 consistent gets
0 physical reads
0 redo size

657 bytes sent via SQ*Net to client
519 bytes received via SQ*Net fromclient
2 SQ*Net roundtrips to/fromclient

0 sorts (menory)

0 sorts (disk)

1 rows processed
SQ.> select * fromsales |list where sales _state < '¢’

SALESMAN | D SALESVMAN SALES_STATE

SALES_AMOUNT SALES_DAT

100 05-JAN-01
250 20-JAN-01

recursive calls

db bl ock gets

consi stent gets

physi cal reads

redo size

bytes sent via SQL*Net to client
byt es received via SQL*Net fromclient
SQ.*Net roundtrips to/fromclient
sorts (nenory)

sorts (disk)

rows processed

7. Connected as SYSTEM and drop thesal es_| i st table.

SQL> connect system nmanager

Connect ed.
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SQL> drop table sales_list;
Tabl e dropped.

Oracle9i: New Features for Administrators B-40




Practice 9-1 Solution: Using Automatic Free Space Management Segments

1. Connected as SYSTEMunder SQL*Plus, create a new tablespace called Bl TMAP_SEGS with
the following characteristics:
* One5MB datafile
* Localy managed with uniform extents sizes of 100 KB
» Containing only automatic free space management segments
Then, query the DBA_ TABLESPACES view in order to identify the different characteristics
of each tablespace.

$ sql pl us syst em manager
SQL*Pl us: Rel ease 9.0.1.0.0 —Production
Connected to: Oracle9i Enterprise Edition Release 9.0.1.0.0 — Production

SQL> create tablespace bitmap_segs
2 datafile 'SHOME/ORADATA/u04/bitmap_segs01.dbf' size 5M
3 extent management local uniform size 100K
4 segment space management auto;

Tablespace created.

SQL> col tablespace_name format al2

SQL> select tablespace_name, block_size, initial_extent,
2 contents, extent_management, allocation_type,
3 segment_space_management
4 from dba_tablespaces;

TS_NAME BLOCK_SIZE INITIAL_EXTENT CONTENTS EXTENT_MAN ALLOCATIO SEGMEN

SYSTEM 4096 12288 PERMANENT DICTIONARY USER  MANUAL
UNDO1 4096 65536 UNDO LOCAL SYSTEM MANUAL

INDX 4096 65536 PERMANENT LOCAL  SYSTEM MANUAL
TEMP 4096 1048576 TEMPORARY LOCAL  UNIFORM MANUAL
TOOLS 4096 65536 PERMANENT LOCAL  SYSTEM MANUAL
USERS 4096 65536 PERMANENT LOCAL  SYSTEM MANUAL
DRSYS 4096 20480 PERMANENT DICTIONARY USER  MANUAL
SAMPLE 4096 20480 PERMANENT DICTIONARY USER  MANUAL
CWMLITE 4096 20480 PERMANENT DICTIONARY USER  MANUAL
BITMAP_SEGS 4096 102400 PERMANENT LOCAL  UNIFORM AUTO

10 rows selected.

2. Drop the already existing TEST table and create a new table called TEST in the
Bl TMAP_SEGS tablespace. This table should only have one NUVMBER column called C, and
only one extent. Verify the size of the newly created extent.

SQL> drop table test;

SQL> create table test(c number)
2 storage (minextents 1)
3 tablespace bitmap_segs;
Table created.

SQL> select extent_id,block_id,blocks
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2 from dba_extents where segnent_name=' TEST ;

EXTENT ID BLOCK_ID BLOCKS

3. Executethel ab_09_01. sql scriptin order to insert rowsinto the TEST table. Once done,
determine the number of rows stored in each block of the table.

SQL> begin
for bin 1..21 |loop
for i in 1..324 | oop
insert into test values(i);
end | oop;
end | oop;
end;
/
PL/ SQL procedure successfully conpl et ed.

oO~NOOTRhWN

SQL> comi t;
Conmit conpl ete.

SQL> sel ect DBVS_ROW D. RON D_BLOCK _NUMBER(r owi d), count (*)
2 from t est
3 group by DBMS ROW D. RON D BLOCK NUMBER(r owi d) ;

DBVS_ROW D. ROW D_BLOCK_NUVBER(RON D)  COUNT( *)

21 324
22 324
23 324
24 324
25 324
26 324
27 324
28 324
29 324
30 324
31 324
32 324
33 324
34 324
35 324
36 324
37 324
38 324
39 324
40 324
41 324

21 rows sel ect ed.

4. Deleteall rows of the TEST table having C < 70. Then, commit your changes. Once done,
determine the number of rows stored in each block of the table. What do you observe?
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Answer: The delete operation deletes almost 30% of the rows stored originally in each data
block of the TEST table. Nevertheless, the number of blocks containing rowsis still the same

asin step 3.
SQ.> delete test where ¢ < 70;
1449 rows del et ed.
SQ.> comit;
Conmit conpl ete.
SQL> sel ect DBVS_ROW D. RON D BLOCK _NUMBER(r owi d), count (*)
2 from t est
3 group by DBMS ROW D. RON D BLOCK NUMBER(r owi d) ;
DBVMS_ROW D. ROW D_BLOCK_NUVBER( ROW D) COUNT( *)
21 255
22 255
23 255
24 255
25 255
26 255
27 255
28 255
29 255
30 255
31 255
32 255
33 255
34 255
35 255
36 255
37 255
38 255
39 255
40 255
41 255
21 rows sel ect ed.

5. Although this step is optional, it is recommended that you do it in order to be sure of the lab’s

result. Connect aSYSDBA and fix the data blocks bimap status of the test table by using the
SEGVENT_FI X_STATUS procedure of th®BM5_REPAI R package. Connect again as
SYSTEMand execute theab 09 _02. sql script in order to insert back rows into the

TEST table. Once done, determine and note the number of rows stored in each block of the
table. What do you observe?

Answer: You are now back to almost the same situation as in step 3. That is, the number of
blocks containing rows is the same as in step 3.

SQL> connect / as sysdba;
Connect ed.

SQL> execute dbns_repair.segnment fix_status(’ SYSTEM,' TEST );
PL/ SQL procedure successfully conpl et ed.
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SQL> connect systenm manager
Connect ed.

SQL> begin
for bin 1..21 |loop
for i in 1..65 |oop
insert into test values(i);
end | oop;
end | oop;
end;
/
PL/ SQL procedure successfully conpl et ed.

O~NOOTRhWN

SQL> comit;
Conmmit conpl ete.

SQL> sel ect DBMS_ROW D. ROW D BLOCK NUMBER(r owi d), count (*)
2 fromtest
3 group by DBMS ROW D. RON D BLOCK NUMBER(r owi d) ;

DBVS_ROW D. ROW D_BLOCK_NUVBER(RON D)  COUNT( *)

21 324
22 324
23 324
24 324
25 324
26 324
27 324
28 324
29 324
30 324
31 324
32 324
33 255
34 324
35 324
36 324
37 324
38 324
39 324
40 324
41 309

21 rows sel ect ed.

6. Create anew tablespace called USERS2 with only one 5 MB data file and with manual
segment space management set. Create a new table called TEST1 with the same structure as
the TEST table but stored in the USERS2 tablespace. Then edit thel ab_09_01. sql script
and change all occurrence of the word “TEST” to the word “TEST1.” Save the edited script
and execute it. Once done, determine the number of rows stored in each block of the table.
What do you observe?

Answer: The situation is almost the same as in step 3. That is, the number of blocks
containing data is 21 and the number of rows per block is 325. The difference between the
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number of rows per block is due to the fact that the USERS2 tablespace is a normal one, not
defined for handling automatic free space management segments.

SQL> create tabl espace users2
2 datafile ' SHOVE/ ORADATA/ u04/ users2 01.dbf’ size 5M
Tabl espace creat ed.

SQL> create table testl(c nunber)
2 storage (mnextents 1)
3 tabl espace users2;

Tabl e created.

SQL> begin
for bin 1..21 |loop
for i in 1..324 | oop
insert into testl values(i);
end | oop;
end | oop;
end;
/
PL/ SQL procedure successfully conpl et ed.

coO~NOOTRhWN

SQL> comit;
Conmit conpl ete.

SQL> sel ect DBVS_ROW D. RON D_BLOCK _NUMBER(r owi d), count (*)
2 from testl
3 group by DBMS ROW D. RON D BLOCK NUMBER(r owi d) ;

DBVS_ROW D. ROW D_BLOCK_NUVBER(RON D)  COUNT( *)

34 325
35 325
36 325
37 325
38 325
39 325
40 325
41 325
42 325
43 325
44 325
45 325
46 325
47 325
48 325
49 325
50 325
51 325
52 325
53 325
54 304

21 rows sel ect ed.

7. Repeat step 4 but thistime for the TEST1 table instead of the TEST table. What do you
observe?
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Answer: Same observation asin step 4.

SQ.> delete testl where c¢c<70;

1449 rows del et ed.

SQ.> commit;

Commit conpl ete.

SQL> sel ect DBVS_ROW D. ROW D_BLOCK_NUMBER(rowi d), count (*)

2 from testl
3 group by DBMS_ROW D. ROW D_BLOCK NUMBER(rowi d) ;

DBVS_ROW D. ROW D_BLOCK _NUMBER( ROW D) COUNT( *)
34 255
35 255
36 255
37 255
38 255
39 255
40 255
41 255
42 255
43 255
44 255
45 255
46 255
47 255
48 255
49 255
50 255
51 255
52 255
53 255
54 255

21 rows sel ect ed.

8. Editthel ab_09 02. sql script and change all occurrences of the word “TEST” to the
word “TEST1.” Save the edited script and execute it. Once done, determine the number of
rows stored in each block of the table. What is your conclusion?

Answer: The number of blocks grew from 21 to 25. This is due to the fact th@EBEL

table is managed by free lists. When it was defif&$T1 inherited &PCTUSED value of

40%, and due to the previous delete operation oME3 1 table, the newly inserted rows

are not reinserted into the previous blocks, which was the case TE®ietable which is
managed with bitmaps. Thus, becauseRGEUSED is not reached after the delete, the insert
operation is using new blocks to store the data. This is a waste of space inside the segment.

SQL> begin
2 for b in 1..21 |loop
3 for i in 1..65 |oop
4 insert into testl values(i);
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end | oop;
end | oop;
end;
/
PL/ SQL procedure successfully conpl et ed.

0o ~NO Ol

SQL> comit;
Conmmit conpl ete.

SQL> sel ect DBVS_ROW D. RON D BLOCK _NUMBER(r owi d), count (*)
2 from testl
3 group by DBMS ROW D. RON D BLOCK NUMBER(r owi d) ;

DBMS_ROW D. ROW D_BLOCK_NUVBER(RON D)  COUNT( *)

34 255
35 255
36 255
37 255
38 255
39 255
40 255
41 255
42 255
43 255
44 255
45 255
46 255
47 255
48 255
49 255
50 255
51 255
52 255
53 255
54 325
55 325
56 325
57 325
58 320

25 rows sel ect ed.

9. Connected as SYSTEM drop the BI TMAP_SEGS and USERS?2 tablespaces. Remove also
their corresponding data files.

SQL> connect system nmanager
Connect ed.

SQL> drop tabl espace bitmap_segs including contents and datafiles;
Tabl espace dropped.

SQL> drop tabl espace users2 including contents and datafil es;
Tabl espace dropped.
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Practice 10-1 Solution: Monitoring Indexes

1. Thegoa of thislabisto explain how to monitor index usage.
First of all connect as user HR under SQL* Plus.

$ sql plus hr/hr
SQL*Pl us: Rel ease 9.0.1.0.0 —Production
Connected to: Oracle9i Enterprise Edition Release 9.0.1.0.0 — Production

2. Createthe PLAN _TABLE tableusingtheut | xpl an. sql script located under
$ORACLE_HOVE/ r dbns/ admi n.

SQL> @$ORACLE_HOME/rdbms/admin/utixplan
Table created.

3. Create the EMP table as asimple select from the EMPLOYEES table.

SQL> create table emp as select * from employees;
Table created.

4. Createthel EMAI L index on the EMAI L column of the EVP table.

SQL> create index iemail on emp(email);
Index created.

5. Usethe V$OBJECT _USAGE view in order to determineif there are indexes currently
monitored in the HR account.

SQL> select * from v$object_usage;
no rows selected

6. Monitor | EMAI L index usage.

SQL> alter index iemail monitoring usage;
Index altered.

7. Verify that thel EMAI L index is being monitored.

SQL> select * from v$object_usage;

INDEX_NAME TABLE_NAME MON USE

START_MONITORING END_MONITORING

IEMAIL EMP YES NO
07/04/2001 06:27:29

8. Connected as SYSDBA, try to verify that | EMAI L is being monitored. What is your
conclusion?
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Answer: VSOBJECT _USACE shows you only monitored indexes pertaining to the connected
account from where the query was executed.

SQL> connect / as sysdba;
Connect ed.

SQ> select * fromv$object usage;
no rows sel ected

9. Connect again under the HR account and delete all rows of the EMP table. Do not commit or
roll back your changes.

SQ.> connect hr/hr
Connect ed.

SQL> del ete enp;
107 rows del et ed.

10. Verify if the index was considered as being used by the previous command. Then roll back
your changes and verify again the usage status of the | EMAI L index. What is your
conclusion?

Answer: The monitoring usage functionality is not concerned by DML statements executed
against the monitored indexes.

SQ.> select * fromv$object _usage;

| NDEX_NAME TABLE_NAME MON USE

| EMVAI L EMP YES NO
07/ 04/ 2001 06: 27: 29

SQ.> rol | back;
Rol | back conpl et e.

SQ> select * fromv$object _usage;

| NDEX_NAME TABLE_NAME MON USE

| EMVAI L EMP YES NO
07/ 04/ 2001 06: 27: 29

11. Execute aselect statement against the EMP table that usesthe | EMAI L index. Then verify
the usage status of the | EMAI L index. What is your conclusion?

Answer: The monitoring usage functionality takes into account queries executed against
monitored indexes.
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SQL> select /*+ INDEX(EMP IEMAIL) */ count(*) from enp;

| EMAI L EMP YES YES
07/ 04/ 2001 06: 27: 29

12. Verify that the contents of the V$OBJECT_USAGE view persist across an instance crash.

SQL> connect / as sysdba;
Connect ed.

SQ.> shut down abort;
ORACLE i nstance shut down.

SQ.> startup pfil e=$HOVE/ ADM N PFI LE/initjfv. ora;
ORACLE i nstance started.

Total System d obal Area 25991956 bytes

Fi xed Size 285460 bytes
Vari able Size 20971520 bytes
Dat abase Buffers 4194304 bytes
Redo Buffers 540672 bytes

Dat abase nount ed.
Dat abase opened.

SQ.> connect hr/hr
Connect ed.

SQ.> select * fromv$object _usage;

| NDEX_NAME TABLE_NAME MON USE

| EMVAI L EMP YES YES
07/ 04/ 2001 06: 27: 29

13. Drop the EMP table and analyze the impact on the monitored index. What is the
conseguence?

Answer: Because you dropped the EMP table, you implicitly dropped the | EMAI L index.
The corresponding entry in VEOBJECT _USAGE view is aso deleted.

SQL> drop table enp;
Tabl e dropped.
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SQ.> select * fromv$object usage;
no rows sel ected

14. Re-create the same objects asin previous steps and activate monitoring usage again on the
| EMAI L index.

SQL> create table enp as select * from enpl oyees;
Tabl e creat ed.

SQL> create index iemail on emp(enail);
| ndex creat ed.

SQ.> select * fromv$object _usage;
no rows sel ected

SQL> alter index iemail nonitoring usage;
I ndex al tered.

SQ> select * fromv$object _usage;
| NDEX_NAME TABLE_NAVE MON USE

| EMAI L EMP YES NO
07/ 04/ 2001 06: 33:19

15. Usethe EXPLAI N PLAN command to analyze the query you executed in step 11. Again
analyze monitoring usage on the | EMAI L index. What is your conclusion?

Answer: The USED flag in the VSOBJECT _USAGE view is positioned to YES at queries
parse time.

SQL> explain plan for
2 select /*+ INDEX(EMP | EMAIL) */ count(*) from enp;
Expl ai ned.

SQL> sel ect operation, options, object_nane from plan_tabl e;

OPERATI ON OPTI ONS OBJECT_NAME
SELECT STATEMENT

SORT AGGREGATE

| NDEX FULL SCAN | EMAIL

SQ.> select * from v$object usage;

| NDEX_NAME TABLE_NAME MON USE

| EMAI L EMP YES YES
07/ 04/ 2001 06: 33:19

Oracle9i: New Features for Administrators B-51




16. Turn off monitoring usage on the | EMAI L index and look at the VEOBJECT _USAGE view.
What is your conclusion?

Answer: Based on the results of step 13, a monitoring entry in the VSOBJECT _USAGE view
isonly deleted after the drop of the corresponding index. Turning off monitoring just updates
the MONI TORI NGflag.

SQL> alter index iemail nononitoring usage;
I ndex al tered.

SQ.> select * from v$object usage;

| NDEX_NAME TABLE_NAME MON USE

| EMAI L EMP NO YES
07/ 04/ 2001 06:33:19 07/04/2001 06: 34: 30

17. Dropthel EMAI L index and verify that the corresponding entry in the VEOBJECT _USAGE
view has been deleted.

SQL> drop index iemil;
| ndex dropped.

SQ.> select * from v$object usage;
no rows sel ected

18. Re-createthe| EMAI L index and activate its monitoring usage again. Then reexecute the
guery from step 11.

SQL> create index iemail on enp(enail);
| ndex creat ed.

SQL> alter index iemail nonitoring usage;
I ndex altered.

SQ.> select * from v$object _usage;
| NDEX_NAME TABLE_NAVE MON USE

| EMAI L EMP YES NO
07/ 04/ 2001 06: 39:03

SQL> select /*+ INDEX(EMP IEMAIL) */ count(*) from enp;

SQ.> select * from v$object usage;
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| NDEX_NAME TABLE_NAME MON USE

| EMAI L EMP YES YES
07/ 04/ 2001 06: 39: 03

19. Turn off monitoring usage on the | EMAI L index, then activate it again. What are the
consequences on the VSOBJECT _USAGE view?

In the previous step, the MONI TORI NG and USED columns were set to YES. Turning
monitoring off updates only the MONI TORI NG flag. Activating monitoring again resets both
columns.

SQL> alter index iemail nononitoring usage;
I ndex al tered.

SQ.> select * fromv$object _usage;

| NDEX_NAME TABLE_NAME MON USE

| EMAI L EMP NO YES
07/ 04/2001 06:39: 03 07/04/ 2001 06: 39: 50

SQL> alter index iemail nonitoring usage;
I ndex al tered.

SQ> select * fromv$object _usage;
| NDEX_NAME TABLE_NAVE MON USE

| EMVAI L EMP YES NO
07/ 04/ 2001 06: 40: 14

20. Connected as HR, drop the EMP table and the PLAN_TABLE table.

SQ.> connect hr/hr
Connect ed.

SQL> drop table enp;
Tabl e dropped.

SQL> drop table plan_table;
Tabl e dropped.
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Practice 10-2 Solution: Cursor Sharing Enhancements

1. Thegoal of thislab isto explain the usage of the new cursor sharing optimization.
Create the PLAN_TABLE under the SYSTEMaccount. Then, create asimple table T under
the SYSTEMuser in the USERS tablespace. It is enough to create a table with only one
column (C) of NUMBER data type. Once done, insert the samevalue (1111111111111111)
many times into this table. Once done, commit your modification (in order to insert the data
you should usethel ab_09 01. sql script located in your LABS directory). Theideaisto
generate data skew in the table.

SQL> connect system nmanager
Connect ed.

SQL> @ORACLE _HOWE/ r dbrs/ admi n/ ut | xpl an. sql
Tabl e created.

SQL> create table t(c nunber) tabl espace users;
Tabl e created.

SQL> insert intot values(1111111111111111);
1 row created.

SQL> comit;
Conmit conpl ete.

SQ.> insert intot select * fromt;
1 row created.

SQ> / ( 2 rows created.)
sSQL> / ( 4 rows created.)
SQ> / ( 8 rows created.)
sSQL> / ( 16 rows created.)
SQ> / ( 32 rows created.)
SQL> / ( 64 rows created.)
SQ>/ ( 128 rows created.)
SQL>/ ( 256 rows created.)
SQ>/ ( 512 rows created.)
SQL> / ( 1024 rows created.)
SQ> / ( 2048 rows created.)
SQL> / ( 4096 rows created.)
SQ>/ ( 8192 rows created.)
SQL> / (16384 rows created.)
SQL> / (32768 rows created.)
SQ.> comit;

Conmmit conpl ete.

2. Inorder to generate data skew in the table, insert alast row with a completely different value
(222222222222222) from the previous ones. Commit this modification also. Y ou are now
left with an unbalanced repartition of the rowsinsidethe T table.

SQL> insert into t val ues(222222222222222) ;
1 row created.
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SQ.> comit;
Commit conpl ete.

3. Createasimpleindex caled | T on the C column of the T tablein the USERS tablespace.
Then, gather statistics for table T withthedbns_st at s. gat her _tabl e_stats
procedure.

SQL> create index it on t(c) tabl espace users;
| ndex created.

SQL> execute dbns_stats.gather table stats(USER, 'T', cascade => true);
PL/ SQL procedure successfully conpl et ed.

4. Explain the following query with the two different valuesresiding inside the T table:
SQL>sel ect count(*) fromt where c = ...;
What is your conclusion?

Answer: It appears that the Oracle server uses the same access paths for both values. Thisis
the expected behavior as no histograms were generated so far.

SQL> explain plan for
2 select count(*) fromt where c = 222222222222222;
Expl ai ned.

SQL> sel ect operation,options from plan_tabl e;

OPERATI ON OPTI ONS
SELECT STATEMENT

SORT AGGREGATE
TABLE ACCESS FULL

SQL> truncate tabl e plan_table;
Tabl e truncat ed.

SQL> explain plan for
2 select count(*) fromt where ¢ = 1111111111111111;
Expl ai ned.

SQL> sel ect operation,options from plan_tabl e;

OPERATI ON OPTI ONS
SELECT STATEMENT

SORT AGGREGATE
TABLE ACCESS FULL

5. Change the value of the CURSOR_SHARI NGinitialization parameter for your session so that
It uses the new possible value: SI M LAR. Once done, flush the contents of the shared pool.

[ SQL> alter session set cursor_sharing = sinilar

Oracle9i: New Features for Administrators B-55



Sessi on al tered.

SQL> alter systemflush shared_pool;
System al tered

6. Now, execute the same select statement asin step 4 with the two different values.

SQL> select count(*) fromt where c = 222222222222222;

SQL> select count(*) fromt where ¢ = 1111111111111111;

7. ldentify in the shared pool the corresponding SQL texts generated for the execution of the
two statements above. What happened and why?

Answer: Using the SI M LAR value for the CURSOR _SHARI NG parameter instructs the
Oracle server to share the two cursorsif the generated optimizer plans are guaranteed to be
similar for both queries. As you have seen before, the Oracle server uses the same optimizer
plan for both queries, and thus it is safe to share the same cursor for both statements. The
sharing is possible because the Oracle server replaced the two different literals with the same
system-generated bind variable.

SQL> sel ect sqgl _text
2 from v$sql
2 where sqgl_text like "9%ount(*) fromt%,;

select count(*) fromt where c=:"SYS B 0"

8. Inorder for the optimizer to possibly find data skew in the T table, gather table statistics
again and also generate a histogram with 75 buckets for column C. After that, flush the shared
pool again.

SQL> execute dbns_stats.gather_table stats(USER, 'T', cascade => true, -
> nmet hod_opt => 'for all colums size 75);
PL/ SQL procedure successfully conpl et ed.

SQL> alter systemflush shared_pool;
System al tered.

9. Repeat steps6 and 7. What is your conclusion?
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Answer: Now that you have generated histogram statistics, you can clearly see that the
Oracle server uses two different child cursorsin order to execute the two different queries.
The Oracle server is now able to identify data skew in table T, and thus generates two
different optimizer plans. This prevents cursor sharing. Note that nevertheless the Oracle
server replaced both literals with system-generated bind variables. Thisis because you used
SI M LAR as opposed to EXACT for the CURSOR_SHARI NG parameter.

SQL> select count(*) fromt where c 222222222222222;

SQL> select count(*) fromt where c 11111111211212117;

SQL> select sgl _text,literal hash_val ue
2 from v$sql
3 where sqgl_text like "9%ount(*) fromt%,;

SQL_TEXT LI TERAL_HASH VALUE
sel ect count(*) fromt where c=:"SYS B 0" 2806080606
sel ect count(*) fromt where c=:"SYS B 0" 3912347465

10. How would you prove that two different optimizer plans were used by the Oracle server to
execute the previous two queries?

Answer: Using the new V$SQL_ PLAN view as shown below.

SQL> col object_nane format ab5
SQL> col operation format al6
SQ.> col options format al5

SQ.> sel ect address, hash_val ue, chi |l d_nunber,

2 operation, opti ons, obj ect _nane

3 from v$sqgl _plan

4 where (address, hash_value) in

5 (sel ect address, hash_val ue

6 from v$sql

7 where sgl_text like "%ount(*) fromt%);

CHI LD_

ADDRESS HASH VALUE NUMBER OPERATI ON OPTI ONS OBJECT_NAME
80AFB7D4 1195701597 1 SELECT STATEMENT
80AFB7D4 1195701597 1 SORT AGGREGATE
80AFB7D4 1195701597 1 TABLE ACCESS FULL T
80AFB7D4 1195701597 0 SELECT STATEMENT
80AFB7D4 1195701597 0 SORT AGGREGATE
80AFB7D4 1195701597 0 | NDEX RANGE SCAN IT
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6 rows sel ected.

11. Connect as SYSTEM and drop table T.

SQL> connect systenm manager
Connect ed.

SQL> drop table t;
Tabl e dropped.
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Practice 13-1 Solution: Create OMF and Non-OMF Files in the Same Database

1. Under your HOVE directory, create two new subdirectories called OVF1 and OMF2
respectively. Then connect as SYSDBA under SQL*Plus.

$ nkdir OW1

$ nkdir OWF2

$ sql pl us /nol og

SQ.*Plus: Release 9.0.1.0.0 - Production

SQL> connect / as sysdba;
Connect ed.

2. Try to create tablespace OVF1 with the following command:
SQL> CREATE TABLESPACE onf 1 DATAFI LE SI ZE 10M AUTOEXTEND OFF;

What happens and why?

Answer: It isnot possible to use this OMF syntax asthe DB_ CREATE_FI LE_DEST
initialization parameter is NULL.

SQL> show paraneter db create file_dest

db_create file_dest string

SQ.> CREATE TABLESPACE onf 1 DATAFI LE SI ZE 10M AUTOEXTEND OFF;
CREATE TABLESPACE onf 1l DATAFI LE SI ZE 10M AUTOEXTEND OFF
*

ERROR at |ine 1:
ORA-02236: invalid file nane

3. How would you modify your environment to allow the previous command to create OMF
filesin the SHOVE/ OWF1 directory?
Create tablespace OMF1 and verify that an OMF file was created in the $SHOVE/ OVF1
directory.

Answer: In order to allow an OMF specification to work, you must at |east modify the
DB_CREATE_FI LE_DEST parameter. To answer the question, you must assign it the
" $SHOVE/ OVF1/ * value.

SQL> alter session set db create file dest="$HOVE OW1/';
Session altered.

SQ.> CREATE TABLESPACE onf 1 DATAFI LE SI ZE 10M AUTOEXTEND OFF;
Tabl espace creat ed.

SQ.> host Is ./QOwl
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ora_onfl xcp6rg84. dbf

4. Now, changethe DB_CREATE_FI LE_DEST value to point to $HOVE/ OVFF2 directory.
Then drop tablespace OVF1. What happens?

Answer: Because OVFF1 was defined as containing OMF files, the Oracle server drops the
created OMF files. This does not depend on the OMF directory specified by the
DB_CREATE_FI LE_DEST parameter.

SQ.> alter session set db _create file _dest= $HOWE OVF2/’ ;
Session al tered.

SQL> drop tabl espace onf1;
Tabl espace dropped.

SQ.> host Is ./QOw1l

5. How would you verify all this?

Answer: Look at theal ert . | og filefor thisinstance.

SQ.> host vi $HOVE/ ADM N BDUMP/ al ert *

"./dunp/alert_ed25.10g" 888 |lines, 33868 characters

Mon Jul 02 09:19:18 2001

ORA- 1119 signall ed during: CREATE TABLESPACE onf 1l DATAFILE SI ZE 10M
AUTOEXTE. . .

Fri Jul 06 01:44:46 2001

CREATE TABLESPACE onf 1 DATAFI LE SI ZE 10M AUTOEXTEND OFF

Fri Jul 06 01:44:47 2001

Created Oracl e managed fil e /databases/ed25/ OW1/ora_onfl xcp6rg84. dbf
Conpl et ed: CREATE TABLESPACE onf 1 DATAFI LE SI ZE 10M AUTOEXTE

Fri Jul 06 01:45:45 2001

drop tabl espace onf1l

Fri Jul 06 01:45:45 2001

Del eted Oracle managed fil e /databases/ed25/ OW1/ ora_onf_xcp6rg84. dbf
Conpl et ed: drop tabl espace onfl

6. Create the same OMF1 tablespace again and verify that the Oracle server creates the
corresponding OMF filein the $HOVE/ OVFF2 directory.

SQL> CREATE TABLESPACE onf 1 DATAFILE SI ZE 10M AUTOEXTEND OFF;
Tabl espace creat ed.

SQ.> host Is ./QOw2
ora_onfl xcp6xrvr. dbf

7. Inorder to demonstrate how you can migrate an OMF file to a non-OMF file:

» Takethe OVF1 tablespace offline
» Makean O/S copy of the created OMF file in the same directory. Call it onf 1. dbf
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» Usethe appropriate ALTER TABLESPACE command in order to rename the OMF data
fileto the newly created file
* Bring the OWF1 tablespace back online

What happens and why?
Answer: When you rename an OMF datafile, the Oracle server automatically deletes the old

OMF copy. Thisisimportant to realize, especially if you intended to use the old version asa
backup.

SQL> alter tabl espace onfl offline;
Tabl espace al tered.

SQL> host cp ./OWF2/ora_onfl xcp6xrvr.dbf ./OwW2/onfl. dbf

SQ.> host Is ./ Qw2
ora_onfl xcp6xrvr.dbf onfl. dbf

SQL> alter tabl espace onfl renane datafile
2 " $HOVE/ OMF2/ or a_onf 1_xcp6xrvr. dbf’
3 to ’'$HOW OWF2/ onf 1. dbf’;

Tabl espace al tered.

SQ.> host Is ./ Qw2
onf 1. dbf

SQL> alter tabl espace onfl online;
Tabl espace al tered.

8. How would you drop tablespace OVF1, including its datafile, at the O/S level?

Answer: By using the AND DATAFI LES clause of the DROP TABLESPACE command. This
IS because tablespace OVF1 contains at least one non-OMF datafile.

SQ.> DROP TABLESPACE onf1 | NCLUDI NG CONTENTS AND DATAFI LES
2 CASCADE CONSTRAI NTS;
Tabl espace dropped.

SQ.> host Is ./ Qw2
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Practice 13-2 Solution: Using the Default Temporary Tablespace Assignment

1. Switch the database default temporary tablespace to SYSTEM How would you determine the
current default temporary tablespace used in your database?

Answer: By looking at the PROPERTY_ VAL UE column of the DATABASE PROPERTI ES
view for the property name’ DEFAULT_TEMP_TABLESPACE' .

SQL> al ter database default tenporary tabl espace system
Dat abase al tered.

SQL> SELECT PROPERTY_VALUE
2 FROM  DATABASE_PROPERTI ES
3 VWHERE PROPERTY_NAME= ' DEFAULT_TEMP_TABLESPACE ;

PROPERTY_VALUE

SYSTEM

2. Create a user without assigning atemporary tablespace. Then, verify that this user was
automatically assigned the previous default temporary tablespace.

SQL> create user jfv identified by jfv
2 default tabl espace sanple;
User created.

SQL> sel ect tenporary_tabl espace from dba _users where usernane="JFV ;
TEMPORARY_TABLESPACE

SYSTEM

3. Now, change the default temporary tablespace for your database to the TEMP tablespace and
verify that the previously created user inherits the new database default temporary tablespace.

SQL> alter database default tenporary tabl espace tenp;
Dat abase al tered.

SQL> sel ect tenporary_tabl espace from dba_users where usernane="JFV ;

TEMPORARY_TABLESPACE

4. Create atablespace called DEF1. Make sure that this tablespace is dictionary managed with a
file size of 10 MB. Once done, make it the database default temporary tablespace. What
happens and why?

Answer : Because the DEF1 tablespaceis not defined as TEMPORARY, it is not possible to
use it as the database default temporary tablespace.
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SQL> CREATE TABLESPACE def 1
2 DATAFI LE ' $HOVE/ ORADATA/ u04/ def 1. dbf’ SI ZE 10M
3 EXTENT MANAGEMENT DI CTl ONARY;

Tabl espace creat ed.

SQL> alter database default tenporary tabl espace defl;

al ter database default tenporary tabl espace defl

*

ERRCR at line 1:

ORA- 12902: default tenporary tabl espace nust be SYSTEM
or of TEMPORARY type

5. How would you modify this situation in order to make the DEF1 tablespace the database
default temporary tablespace?

SQL> alter tabl espace defl tenporary;
Tabl espace al tered.

SQL> alter database default tenporary tabl espace defl;
Dat abase al tered.

6. Once tablespace DEF1 isthe database default temporary tablespace, how would you drop
tablespace DEF1?

SQL> alter tabl espace defl offline;

alter tabl espace defl offline

*

ERRCR at line 1:

ORA- 12905: default tenporary tabl espace cannot be brought OFFLINE

SQL> drop tabl espace defl;
drop tabl espace defl

ERRCR at line 1:
ORA- 12906: cannot drop default tenporary tabl espace

SQL> alter database default tenporary tabl espace tenp;
Dat abase al tered.

SQL> drop tabl espace def1;
Tabl espace dropped.

Oracle9i: New Features for Administrators B-63




Practice 14-1 Solution: Maintaining Automatic Undo Management Tablespaces

1. Connected as SYSTEMunder SQL*Plus, executethel ab_14 01. sql scriptinorder to
create some tables into the SYSTEMaccount. It is assumed that the USERS tablespace exists
and has at least 1 MB free space. After executing the script, change the retention period of
your instance to one hour.

$ sql pl us systenf nanager
SQ.*Plus: Release 9.0.1.0.0 —Production
Connected to: Oracle9i Enterprise Edition Release 9.0.1.0.0 — Production

SQL> drop table t;

SQL> drop table t1;
SQL> drop table t2;
SQL> drop table t3;

SQL> create table t(c varchar2(50)) tablespace users;
Table created.

SQL> insert into t
2 values('aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa’);
1 row created.

SQL> commit;
Commit complete.

SQL> insert into t select * from t;
1 row created.

SQL>/ (2 rows created.)
SQL>/ (4 rows created.)
SQL>/ (8 rows created.)
SQL>/ (16 rows created.)
SQL>/ (32 rows created.)
SQL>/ (64 rows created.)

SQL> commit;
Commit complete.

SQL> create table t1 tablespace users as select * from t;
Table created.

SQL> create table t2 tablespace users as select * from t;
Table created.

SQL> alter system set undo_retention=3600;
System altered.

2. Create anew undo tablespace called UNDQOO2 containing only one 60 KB data file. What
happens and why?

Answer: 60 KB seemsto be too small for the Oracle server to create this undo tablespace.
Remember that an undo tablespace is managed with bitmaps and that at |east one undo
segment containing two extents must be created.
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SQL> create undo tabl espace undo02
2 datafile ' $HOVE/ ORADATA/ u04/undo02_01. dbf’ size 60K
create undo tabl espace undo02
*
ERRCR at line 1:
ORA-03214: File Size specified is smaller than mininmmrequired

3. Repeat the previous step but this time with adatafile size of 80 KB instead of 60 KB.

SQL> create undo tabl espace undo02
2 datafile ' $HOVE/ ORADATA/ u04/undo02_01. dbf’ size 80K
Tabl espace creat ed.

4. Determine how many undo segments are currently created. Also, determine their current
status. Then, change the active undo tablespace to be the UNDCQO2 tablesapce. Once done, try
to delete the SYSTEM T table. What happens and why?

Answer: The Oracle server was able to create the 80 KB undo tablespace. Nevertheless, no
undo segment was created in this undo tablespace. This means that the UNDOO2 tablespaceis
still too small to create an undo segment. Thisis verified when trying to delete the

SYSTEM T table. Becauseit isimpossible to create an undo segment in the undo tablespace
UNDQO2, the Oracle server triesto use the SYSTEMrollback segment which resultsin an
error message astable SYSTEM T does not reside in the SYSTEMtabl espace.

SQL> sel ect tabl espace_nane, segnent _nane, st at us
2 from dba_roll back_segs;

TABLESPACE_NANVE SEGVENT_NAME STATUS
SYSTEM SYSTEM ONLI NE
UNDOL _SYSSMU1$ ONLI NE
UNDOL _SYSSM2$ ONLI NE
UNDOL _SYSSMU3$ ONLI NE
UNDO1L _SYSSMA$ ONLI NE
UNDOL _SYSSMJ5$ ONLI NE
UNDO1L _SYSSMJ6$ ONLI NE
UNDOL _SYSSMJ7$ ONLI NE
UNDOL _SYSSMU8$ ONLI NE

9 rows sel ected.

SQL> alter system set undo_t abl espace=undo02;
System al tered

SQ.> delete t;
delete t
*
ERRCR at line 1:
ORA- 01552: cannot use systemrol |l back segnent
for non-system tabl espace ' USERS

Oracle9i: New Features for Administrators B-65




5. Now switch back to the UNDOL tablespace as the active undo tablespace. Then drop and re-
create the UNDOO2 tablespace but this time with a 400 KB datafile. Once done, determine
the number of undo segments and their statuses. What is your conclusion?

Answer: Thistime, the Oracle server is able to create two additional undo segmentsin the
UNDQO2 tablespace. Nevertheless, these two undo segments cannot be used because the
active undo tablespace is UNDOL. That is why the two newly created undo segments show an
OFFLI NE status.

SQL> alter system set undo_t abl espace=UNDOL;
System al tered.

SQL> drop tabl espace undo02 including contents and datafil es;
Tabl espace dropped.

SQL> create undo tabl espace undo02
2 datafile ' $HOVE/ ORADATA/ u04/ undo02_01. dbf ’ size 400K;
Tabl espace creat ed.

SQL> sel ect tabl espace_nane, segnent _nane, st at us
2 fromdba_rol |l back_segs;

TABLESPACE_NANVE SEGVENT_NAME STATUS
SYSTEM SYSTEM ONLI NE
UNDOL _SYSSMU1$ ONLI NE
UNDO1L _SYSSM2$ ONLI NE
UNDOL _SYSSMU3$ ONLI NE
UNDOL _SYSSMA$ ONLI NE
UNDOL _SYSSMJ5$ ONLI NE
UNDOL _SYSSMJ6$ ONLI NE
UNDOL _SYSSMJ7$ ONLI NE
UNDO1L _SYSSMU8$ ONLI NE
UNDQOO2 _SYSSM9$ OFFLI NE
UNDQO2 _SYSSMJ10$% OFFLI NE

11 rows sel ect ed.

6. Change the active undo tablespace to be the UNDOO2 tablespace. Then, look at the undo
segments statuses. What happened?

Answer: By switching the undo tablespace to UNDOO2, all undo segmentsresiding in the
UNDOL tablespace were offline. Whereas the ones residing in the UNDQOO2 tablespace were
online. Note the SYSTEMrollback segment is always ONLI NE and cannot be offline.

SQL> alter system set undo_t abl espace=undo02;
System al tered.

SQL> sel ect tabl espace_nane, segnent _nane, st at us
2 fromdba_rollback_segs;

TABLESPACE_NANVE SEGVENT_NAME STATUS
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SYSTEM SYSTEM ONLI NE

UNDOL _SYSSMU1$ OFFLI NE
UNDOL _SYSSM2$ OFFLI NE
UNDOL _SYSSMU3$ OFFLI NE
UNDO1L _SYSSMA$ OFFLI NE
UNDOL _SYSSMJ5$ OFFLI NE
UNDOL _SYSSMJ6$ OFFLI NE
UNDOL _SYSSMJ7$ OFFLI NE
UNDO1L _SYSSMU8$ OFFLI NE
UNDCO2 _SYSSM9$ ONLI NE
UNDQO2 _SYSSMJ10$% ONLI NE

11 rows sel ect ed.

7. Executethel ab_14 02. sql scriptin order to delete rows as well as creating and
populating one additional table in the SYSTEMschema. Thisis done to get assigned to a
transaction table in the UNDCO2 tablespace. Using V$ TRANSACTI ON, check to which
transaction table you were assigned. Once done, commit your changes.

SQ.> delete t;
128 rows del et ed.

SQ.> delete t2;
128 rows del et ed.

SQL> create table t3(c varchar2(50)) tabl espace users;
Tabl e creat ed.

SQL> insert into t3 val ues
2 (' aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa’);
1 row created.

SQL> insert into t3 select * fromt3;
1 row created.

SQL> / ( 2 rows created.)
SQ> / ( 4 rows created.)
sSQL> / ( 8 rows created.)
SQ.>/ ( 16 rows created.)
SQL>/ ( 32 rows created.)
SQ.>/ ( 64 rows created.)
SQL>/ ( 128 rows created.)
SQL>/ ( 256 rows created.)
SQL> / ( 512 rows created.)
SQL> / (1024 rows created.)
SQL> / (2048 rows created.)
SQL> / (4096 rows created.)
SQL> / (8192 rows created.)
sQ> /

insert into t3 select * fromt3

*

ERRCR at line 1:

ORA- 30036: unabl e to extend segnent by 16 in undo tabl espace ' UNDQO2’
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SQL> sel ect xidusn fromv$transacti on;

SQL> comit;
Conmmit conpl ete.

8. Determine the number of extents used by each undo segment in both undo tablespaces
(UNDQO2, and UNDOL). What do you observe?

Answer: It appears that the previous transaction (step 7) was assigned to one particular undo

segment (_SYSSMU10$) in the active undo tablespace UNDOO2. Also, al undo segmentsin
tablespace UNDCO2 have two extents only, except for _SYSSMUJ10$ which now contains
three extents.

SQL> col segnent _name format alb

SQL> sel ect segnent _nane, t abl espace_nane, sun( bl ocks), count (*)
2 from dba_extents
3 where tabl espace_nane in (' UNDQD2' ,’ UNDCL')
4 group by segnent_nanme, tabl espace_nane;

SEGVENT _NAME ~ TABLESPACE_NAME SUM BLOCKS) COUNT(*)

_SYSSMUL$ UNDOL 47 3
_SYSSMUL0$ UNDCD2 47 3
_SYSSMU2$ UNDOL 31 2
_SYSSMU3$ UNDOL 31 2
_SYSSMM4$ UNDOL 31 2
_SYSSMUS$ UNDOL 31 2
_SYSSMUBS UNDOL 31 2
_SYSSMU7$ UNDOL 47 3
~SYSSMUBS UNDOL 31 2
_SYSSMU9$ UNDOO2 31 2

10 rows sel ect ed.

9. Deletetable T1 and find out which transaction table was assigned to this new transaction.
Once done, try to delete table T3. What happens and why?

Answer: The active undo tablespace is still UNTQO02. This tablespace is quite small.

Although it is possible to delete the small table T1, Oracle fails to delete the bigger table T3.

Y ou may have noticed that each new transaction is assigned to a different undo segment.

SQ.> delete t1;
128 rows del et ed.

SQ.> sel ect xidusn fromv$transaction;
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9

SQ.> delete t3;
delete t3
*

ERRCOR at line 1:
ORA- 30036: unable to extend segnent by 16 in undo tabl espace ' UNDQD2’

10. Reexecute the query you used in step 8. What is your conclusion?

Answer: You executed another transaction in the second undo segment (_ SYSSMU099).
What is remarkable here, compared to previous releases, is that the Oracle server was able to
reclaim one extent from undo segment _ SYSSMU10$. Although the transaction failed to
allocate another extent in the UNDOO2 tablespace, this proves that the Oracle server first tried
to reuse unused extents in other undo segments. This new behavior potentially reduces the
chance of getting errors during DML executions.

SQL> sel ect segnent _nane, t abl espace_nane, sun( bl ocks), count (*)
2 from dba_extents
3 where tabl espace_nane in (' UNDQD2' ,’ UNDQOL')
4 group by segnent nane, tabl espace nane;

SEGVENT_NAME  TABLESPACE_NAME SUM BLOCKS) COUNT(*)

_SYSSMUL$ UNDOL 47 3
_SYSSMUL0$ UNDCD2 31 2
_SYSSMU2$ UNDOL 31 2
~SYSSMU3$ UNDOL 31 2
_SYSSMU4S$ UNDOL 31 2
_SYSSMU5$ UNDOL 31 2
_SYSSMUGS$ UNDOL 31 2
_SYSSMU7$ UNDOL 47 3
_SYSSMUS$ UNDOL 31 2
_SYSSMU9$ UNDCD2 47 3

10 rows sel ect ed.

11. Commit your modifications. Then, check the number of rows currently stored inside table
T3. Once done, insert one new row inside table T3 and do not commit your modification.

SQL> comit;
Conmit conpl ete.

SQL> select count(*) fromt3;

SQL> insert into t3 val ues(’ bbbbb’);
1 row created.

SQL> select count(*) fromt3;
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12. From a second session connected as SYSTEM switch the active undo tablespace to UNDOL,
and then look at all undo segment statuses. What is your conclusion?

Answer: Because _SYSSMU9$ still has an active transaction (the one from the first session),
this undo segment is still online while _SYSSMU10$ was offline by the switch operation.
Note aso that all the other undo segments residing in the UNDOL tablespace are now online.

$ sql pl us syst em manager
SQL*Pl us: Rel ease 9.0.1.0.0 —Production
Connected to: Oracle9i Enterprise Edition Release 9.0.1.0.0 — Production

SQL> alter system set undo_tablespace=UNDO1;
System altered.

SQL> col segment_name format al5

SQL> select tablespace_name,segment_name,status
2 from dba_rollback_segs;

TABLESPACE_NAME  SEGMENT_NAME STATUS

SYSTEM SYSTEM ONLINE

UNDO1 _SYSSMU1$ ONLINE

UNDO1 _SYSSMU2$ ONLINE

UNDO1 _SYSSMU3$ ONLINE

UNDO1 _SYSSMU4$ ONLINE

UNDO1 _SYSSMU5$ ONLINE

UNDO1 _SYSSMU6$ ONLINE

UNDO1 _SYSSMU7$ ONLINE

UNDO1 _SYSSMU8$ ONLINE

UNDQOO2 _SYSSM9$ OFFLI NE
UNDQO2 _SYSSMJ10$ ONLI NE

11 rows selected.

13. From the first session, commit your changes.

SQL> commit;
Commit complete.

14. Still inthe first session, check the undo segments status many times during five minutes.
Once done, drop tablespace UNDOO2 and its datafile. What are your conclusions?

Answer: One undo segment in the UNDQOO2 tablespaceis still onlineinitially; after awhile, it
isautomatically taken OFFLI NE.

SQL> select tablespace _name,segment_name,status
2 from dba_rollback_segs;
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TABLESPACE_NANVE SEGVENT_NAME STATUS

SYSTEM SYSTEM ONLI NE
UNDOL _SYSSMU1$ ONLI NE
UNDO1L _SYSSMU2$ ONLI NE
UNDOL _SYSSMU3$ ONLI NE
UNDOL _SYSSMM4$ ONLI NE
UNDOL _SYSSMJ5$ ONLI NE
UNDO1L _SYSSMJ6$ ONLI NE
UNDOL _SYSSMJ7$ ONLI NE
UNDOL _SYSSMU8$ ONLI NE
UNDQOO2 _SYSSMU9$ OFFLI NE
UNDQOO2 _SYSSMJ10% ONLI NE

11 rows sel ect ed.

SQL> /

TABLESPACE _NAME SEGVENT_NAME STATUS
SYSTEM SYSTEM ONLI NE
UNDOL _SYSSMU1$ ONLI NE
UNDOL _SYSSMU2$ ONLI NE
UNDOL _SYSSMJU3$ ONLI NE
UNDOL _SYSSMM4$ ONLI NE
UNDOL _SYSSMU5$ ONLI NE
UNDOL _SYSSMJ6$ ONLI NE
UNDOL _SYSSMJU7$ ONLI NE
UNDOL _SYSSMU8$ ONLI NE
UNDQO2 _SYSSMU9$ OFFLI NE
UNDQO2 _SYSSMJ10$ CFFLI NE

11 rows sel ect ed.

SQL> drop tabl espace undo02 including contents and datafil es;
Tabl espace dropped.

15. Connected as SYSTEM drop thetables T, T1, T2, and T3.

SQL> drop table t;
Tabl e dropped.

SQL> drop table t1;
Tabl e dropped.

SQL> drop table t2;
Tabl e dropped.

SQL> drop table t3;
Tabl e dropped.
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Practice 14-2 Solution: Transporting a Tablespace with Nondefault Block Size

1. Connected as SYSDBA under SQL*Plus, determine the default block size used for this
database and also the various parameters used to configure the buffer cache of this instance.

$ sql plus /nol og
SQL*Pl us: Rel ease 9.0.1.0.0 —Production

SQL> connect / as sysdba,;
Connected.

SQL> show parameter db_block_size

NAME TYPE VALUE

db_block_size integer 4096

SQL> show parameter cache

NAME TYPE VALUE
db_16k_cache_size big integer 0
db_2k cache_size big integer 0
db_32k cache_size big integer 0
db_4k_cache_size big integer 0
db_8k_cache_size big integer 0
db_cache_advice string  OFF
db_cache_size big integer 4194304
db_keep_cache_size big integer O
db_recycle_cache_size big integer O
object_cache_max_size percent integer 10
object_cache_optimal_size integer 102400
session_cached_cursors integer O

2. Drop tablespace TEST1, including its datafiles, if it aready exists. Determine what isinside
the SHOVE/ STUDENT/ LABS directory. Then, copy thet est 1. dbf fileinto the
$HOVE/ ORADATA/ u04 directory. Also, drop the SYSTEM T table.

SQL> drop tablespace testl including contents and datafiles
2 cascade constraints;
Tablespace dropped.

SQL> host Is -| $SHOME/STUDENT/LABS
total ...

rwrr led25 dba 4096 Jul 03 12:18 plug.dmp
-W-r----- led25 dba 212992 Jul 03 12:18 testl.dbf

SQL> host cp $HOME/STUDENT/LABS/test1.dbf SHOME/ORADATA/u04

SQL> drop table SYSTEM.T;
Table dropped.
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3. Trytoplugthe TEST1 tablespace using the pl ug. dnp export dump file. What happens and
why?

Answer: The Oracle server is not able to plug this tablespace into the instance as no 8 KB
buffer cache is currently configured.

SQ.> host inp userid=\"/ as sysdba\’ file=$HOVE/ STUDENT/ LABS/ pl ug. dnp -
> transport _tabl espace=y datafil| es=$HOVE/ ORADATA/ u04/ t est 1. dbf

| mport: Release 9.0.1.0.0 —Production

Connected to: Oracle9i Enterprise Edition Release 9.0.1.0.0 — Production

Export file created by EXPORT:V09.00.01 via conventional path

About to import transportable tablespace(s) metadata...

import done in US7ASCII character set and ALL6UTF16 NCHAR character set
import server uses WEBISO8859P1 character set (possible charset
conversion)

. importing SYS's objects into SYS

IMP-00017: following statement failed with ORACLE error 29339:

"BEGIN
sys.dbms_plugts.beginimpTablespace(TEST1',9,'SYS',1,0,8192,14,2057"
"12,1,249,5,5,0,50,1,0,0,3707708581,1,0,205636,NULL,0,0,NULL,NULL);
END;"

IMP-00003: ORACLE error 29339 encountered

ORA-29339: tablespace block size 8192 does not match configured block
sizes

ORA-06512: at "SYS.DBMS_PLUGTS", line 1378

ORA-06512: at line 1

| MP- 00000: Inport term nated unsuccessfully

4. How would you get around this problem?

Answer: Shut down the instance and start it up with an 8 KB buffer cache configured. That
is, edit your initialization parameter file and add the following line:
db_8k _cache_size=4194304 . Once done, start up the instance again.

SQL> shutdown immediate;
Database closed.

Database dismounted.
ORACLE instance shut down.

SQL> startup pfile=3HOME/ADMIN/PFILE/init8K.ora
ORACLE instance started.

Total System Global Area 25991956 bytes

Fixed Size 285460 bytes
Variable Size 16777216 bytes
Database Buffers 8388608 bytes
Redo Buffers 540672 bytes

Database mounted.
Database opened.

SQL> show parameter cache

NAME TYPE VALUE
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db_16k _cache_si ze big integer 0

db_2k cache_si ze big integer O
db_32k_cache_si ze big integer 0

db_4k cache_si ze big integer O
db_8k_cache_si ze bi g i nteger 4194304
db_cache_advi ce string OFF
db_cache_si ze bi g i nteger 4194304
db_keep_cache_si ze big integer O
db_recycl e_cache_si ze big integer 0

obj ect _cache_max_si ze_per cent i nt eger 10

obj ect _cache_opti mal _si ze i nt eger 102400
sessi on_cached _cursors i nt eger 0

5. After fixing the problem, plug in tablespace TEST1 using the same procedure asin step 3.

SQ.> host inp userid=\"/ as sysdba\’ fil e=$HOVE/ STUDENT/ LABS/ pl ug. dnp -
> transport _t abl espace=y datafil| es=$HOVE/ ORADATA/ u04/ t est 1. dbf

I nport: Release 9.0.1.0.0 —Production

Connected to: Oracle9i Enterprise Edition Release 9.0.1.0.0 — Production

Export file created by EXPORT:V09.00.01 via conventional path

About to import transportable tablespace(s) metadata...

import done in US7ASCII character set and AL16UTF16 NCHAR character set
import server uses WEBISO8859P1 character set (possible charset
conversion)

. importing SYS's objects into SYS

. importing SYSTEM's objects into SYSTEM

.. importing table T

I mport termnated successfully w thout warnings.

6. Verify that you can access table SYSTEM T and look at the DBA_TABLESPACES view to
see the characteristics of the plugged tablespace TEST1.

SQL> select count(*) from system.t;

COUNT(*)

SQL> select tablespace_name,block_size from dba_tablespaces;

TABLESPACE_NAME BLOCK_SIZE
SYSTEM 4096
RBS 4096
INDX 4096
TEMP 4096
TOOLS 4096
USERS 4096
DRSYS 4096
SAMPLE 4096
CWMLITE 4096
TEST1 8192
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| 10 rows sel ect ed.

7. Connected as SY SDBA, drop tablespace TEST1 including its datafile.

SQL> drop tabl espace testl including contents and datafiles
2 cascade constraints;
Tabl espace dropped.
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Practice 17-1 Solution: ANSI/ISO SQL:1999

1

With the natural join, you do not need to specify any join predicate or join columns. What
happens if you apply the natural join to two tables that do not have any common column
names?

Think about thisfirst, then connect to the HR schema, and try the following statement:

SQ.> select *

2 from regions
3 natural join
4 j obs;

REG ON_I D REG ON_NAME JOB ID JOB_ TITLE M N_SALARY MAX_ SALARY

7

1 Europe AD_PRES Presi dent 20000 40000
1 Europe AD VP

6 rows sel ect ed.

Answer: You get the Cartesian product of those two tables.

2. What is the difference between the cross join and the natural join, if two tables do not have
any column names in common? Change NATURAL into CRCSS in the previous example and
compare the results.

Answer: Thereisno difference.

3. Writeasix-table join by using the USI NG and ON syntax, to show the last name, department
name, city, and region name for all employees reporting to Steven King.

SQL> sel ect e.last_name

2 d. depart ment _nane
3, [.city
4 r.regi on_nane
5 from enployees e JON
6 departments d USING (departnment _id) JON
7 | ocations | USING (Il ocation_id) JO N
8 countries ¢ USING (country_id) JA N
9 regi ons r USI NG (region_id) JON
10 enpl oyees m ON (e. manager _id = m enpl oyee_id)
11 where mfirst_nane = ' Steven’
12 and mlast _name = 'King;

LAST _NAME DEPARTMENT _NAME CI TY REG ON_NAME

Kochhar Executive Seattle Aneri cas

De Haan Executive Seattle Aneri cas

Raphael y Pur chasi ng Seattle Anmeri cas

Wi ss Shi ppi ng South San Franci sco Anericas

Fripp Shi ppi ng South San Francisco Anericas

Kauf | i ng Shi ppi ng South San Franci sco Anericas

Vol | man Shi ppi ng South San Francisco Anericas
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Mour gos Shi ppi ng South San Franci sco Anericas

Russel | Sal es Oxford Eur ope
Part ners Sal es Oxford Eur ope
Errazuri z Sal es Oxford Eur ope
Canbr aul t Sal es Oxford Eur ope
Zl ot key Sal es Oxford Eur ope
Hartstein Mar ket i ng Toront o Aneri cas

14 rows sel ect ed.

4. Look at the example of the W DTH_BUCKET function (on page 17-25):

SQL> sel ect |ast_nanme, salary
2 W DTH_BUCKET( sal ary, 3000, 13000, 5)
3 from enpl oyees;

Rewrite this query as a searched CASE statement.

SQL> sel ect |ast_nanme, salary

2 (case when salary < 3000 then O
3 when salary < 5000 then 1
4 when salary < 7000 then 2
5 when salary < 9000 then 3
6 when salary < 11000 then 4
7 when salary < 13000 then 5
8 el se 6
9 end) as bucket

10 from enpl oyees;

LAST_NAME SALARY BUCKET

Ki ng 24000 6

Kochhar 17000 6

De Haan 17000 6

Hunol d 9000 4

Er nst 6000 2

Austin 4800 1

107 rows sel ect ed.

5. Write aquery to retrieve the average salary, excluding any employees that have a salary of
2500; try to find a solution without a WHERE clause, using the NULLI F function.

SQL> sel ect avg(nullif(sal ary, 2500))
2 from enployees;

AVG( NULLI F( SALARY, 2500))

6697. 0297

1 row sel ect ed.
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6. Writeasingle query, using scalar subqueries, to return the current system date if you have
more employees than jobs.

SQL> sel ect sysdate from dual
2 where (select count(*) from enpl oyees) >
3 (select count(*) fromjobs);

SYSDATE

03-JUL-2001

1 row sel ect ed.
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Practice 17-2 Solution: Other SQL Enhancements

Look at the JOB_HI STORY table, and check the primary key constraint and the associated
index. Drop the primary key constraint, and make sure that the associated index is not
dropped. Restore the original situation by creating the primary key constraint.

For the remaining steps of this practice, you need two SQL* Plus sessions connected to the
HR schema (referred to as session A and session B respecively).

. a Make sure that you don’t have an index ondkear t ment _i d column of the
EMPLOYEES table.

SQL> sel ect i ndex_nane

2 from user _ind_col ums

3 where tabl e name = ' EMPLOYEES

4 and colum_nane = ' DEPARTMENT I D ;
| NDEX_NAME

EMP_DEPARTMENT | X
1 row sel ect ed.

SQL> drop i ndex EMP_DEPARTMENT I X;
| ndex dropped.

b. From session A, delete any department fronDERARTIVENTS table without issuing a
commit; to avoid foreign key violations, choose a department without employees. Save
the delete statement, because you will need it again in the next exercise.

SQL> del ete from departnents -- In session A
2 where departnent_id = 250;
1 row del et ed.

SQL> save del et e_parent

c. From the same session A, que$y ocked_obj ect (joined with theuser _obj ect s
view to display the object name) to see which locks are held by your session. IniOracle8
you would see at least an additional shared lock o&MRe OYEES table, because you
do not have an index on the foreign key column. Save the query for the next exercise.

SQL> sel ect object _nane -- In session A

2 decode( | ocked_nopde
3 , 0, " None’
4 , 1, " NULL’
5 , 2, SS
6 , 3, SX
7 , 4,7 S
8 , 5, SSX
9 , 6, X

10 ,hul'l) as | node

11 from v$l ocked_object natural join
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12 user objects
13 where oracle_usernanme = USER;

DEPARTMENTS SX

1 row sel ect ed.

SQ.> save user _| ocks

d. From session B, try to update any employee; as you see, thisis possible. Save this update
statement in a script file too.

SQL> updat e enpl oyees -- In session B
2 set salary = salary + 1
3 where enployees id = 102;

1 row updat ed.

SQL> save update_child

e. Roll back the changes you made in both sessions (but stay connected.)

SQ.> rol | back; -- In sessions A and B
Rol | back conpl et e.

3. To show that the shared lock is needed, you repeat the previous exercise in the opposite
order. You can use the three SQL statements you saved during the previous exercise.

a. From session B, update any employee; do not commit.

SQL> @pdate child -- In session B
1 row updat ed.

b. From session B, query the data dictionary for locks; note that you have an exclusive row
lock on the EMPLOYEES table.

SQL> @ser _| ocks -- In session B

OBJECT_NAME LMODE

EMPLOYEES  SX

1 row sel ect ed.

c. Fromsession A, try to delete the same department again.

‘SQL> @lel et e_par ent -- In session A
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Now you are unable to delete any department, because the exclusive row lock in session
B causes the shared lock request from session A to wait.

d. Roll back the changes you made in both sessions (but stay connected.)

SQ.> rol | back; -- In sessions A and B
Rol | back conpl et e.

. From session A, update the salary of any employee without issuing a commit; then, try to
select the same row for update from the other session. First try the default FOR UPDATE
clause; then, try to specify await time of five seconds.

SQL> @pdate_child -- |In session A
1 row updat ed.

SQL> select * from enpoyees -- In session B
2 where enployee_id = 102
3 for update;

SQL> select * from enpoyees -- In session B
2 where enployee id = 102
3 for update wait 5;

Roll back the changes you made.

SQ.> rol | back; -- In session A
Rol | back conpl et e.
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Practice 18-1 Solution: Globalization Support

1. Logonasuser HR. Create atable TI MES, with the following four columns:
e Column TS, datatype TI MESTAVP
*  Column TSZ, datatype TI MESTAMP W THTI ME ZONE
e ColumnTLZ, datatype TI MESTAMP W THLOCAL Tl ME ZONE
* Column OLDTI VE, datatype DATE

SQ.> CONNECT hr/ hr

Connect ed.
SQL> CREATE TABLE tines (
2 ts TI MESTAVP
3 , tsz TI MESTAMP W TH TI VE ZONE
4 | tlz TI MESTAMP W TH LOCAL TI ME ZONE

5 , oldtine DATE );
Tabl e creat ed.

2. Check your database timezone. Check and possibly adjust your session timezone to be
‘Europe/London.’

SQL> SELECT DBTI MEZONE, SESSI ONTI MEZONE
2 FROM  DUAL;

DBTI MEZONE SESSI ONTI MEZONE

-08: 00 -01: 00

SQL> ALTER SESSI ON SET Tl ME_ZONE=" Eur ope/ London’ ;
Session altered.

SQL> SELECT DBTI MEZONE, SESSI ONTI MEZONE FROM DUAL;

DBTI MEZONE SESSI ONTI MEZONE

3. Determine the hour offset for this region.

SQL> SELECT TZ OFFSET(' Eur ope/ London’)
2 FROM  DUAL;

TZ_ OFFSET

(Result may vary, depending on Daylight Saving Tine)

4. Insert a row that populates all columns in the table. For the time component use one quarter
of a second after 10 a.m. Specify @€l timezone where appropiate.

SQ.> | NSERT I NTO tinmes VALUES
( ’21-MAY-01 10: 00: 00. 25 AM
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, 21-NMAY-01 10:00: 00.25 AM CET
, 21-MAY-01 10:00:00.25 AM
, 21-NAY-01' );

5. Alter your session timezone to be ‘America/LosAngeles’ and display the values. Explain
what you see.

SQL> ALTER SESSI ON SET Tl ME_ZONE=" Aneri ca/ Los_Angel es’
Session altered.

SQ.> SELECT * FROM ti nes;

TS TSZ

TLZ OLDTI VE

21- MAY-01 10. 00. 00. 250000 AM 21- MAY- 01 10. 00. 00. 250000 AM CET
21- MAY-01 02. 00. 00. 250000 AM 21- MAY- 01

Answer: TheTLZ column value has changed, because you are seeing the time from a
(simulated) different client.

6. Drop therl MES table.

SQ.> DROP TABLE ti nes;
Tabl e dropped.
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Practice 19-1 Solution: Workspaces

1. Connected as SYSDBA under SQL*Plus, create a user called WM _DEVEL OPER.

$ sql plus /nol og
SQL*Pl us: Rel ease 9.0.1.0.0 —Production

SQL> connect / as sysdba,;
Connected.

SQL> CREATE USER wm_developer IDENTIFIED BY wm_developer;
User created.

2. Grant CONNECT, RESOURCE roles to WM DEVEL OPER. Also directly grant the CREATE
TABLE privilege to WM_DEVELOPER.

SQL> GRANT connect, resource to wm_developer;
Grant succeeded.

SQL> GRANT create table to wm_developer;
Grant succeeded.

3. Grant the WM-specific privileges (with gr ant _opt i on = YES) to WM_DEVELOPER.
Specificaly:
ACCESS_ANY_WORKSPACE, MERGE_ANY_WORKSPACE, CREATE_ANY_WORKSPACE,
REMOVE_ANY_WORKSPACE, and ROLLBACK _ANY_WORKSPACE.

SQL> EXECUTE DBMS_WM.GrantSystemPriv -

> ('ACCESS_ANY_WORKSPACE,-

> MERGE_ANY_WORKSPACE, CREATE_ANY_WORKSPACE,-

> REMOVE_ANY_WORKSPACE, ROLLBACK_ANY_WORKSPACE' -
> ,'wm_developer'

> [ 'YES);

PL/SQL procedure successfully completed.

4. Connected as WM _DEVEL OPER, create atable for the annual marketing budget for several
cola (soft drink) markets in a given geography (such as a city or a state). Each row will
contain budget data for a specific cola.

Note: This table does not reflect recommended database design. For example, a manager ID
should be used, not aname. It is deliberately oversimplified for purposes of illustration.
Budget isin Millions. In order to help you create this table, simply execute the

| ab_19 01. sql scriptlocated inyour LABS directory.

SQL> CONNECT wm_developer/wm_developer
Connected.

SQL> CREATE TABLE cola_marketing_budget (
2 mkt_id NUMBER PRIMARY KEY,
3 mkt_name VARCHAR2(32),
4 manager VARCHAR2(32),
5 budget NUMBER
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6 );
Tabl e creat ed.

5. Version-enable the table. Specify the hi st option of VI EW WO _OVERWRI TE so that the
COLA_ MARKETI NG _BUDGET_HI ST view contains complete history information. Once
done, populate the table with somerows using thel ab_19_02. sql script locate in your
LABS directory.

SQL> EXECUTE DBMS_WM Enabl eVer si oni ng —
> (‘cola_marketing_budget', VIEW_WO_OVERWRITE");
PL/SQL procedure successfully completed.

SQL> INSERT INTO cola_marketing_budget VALUES
2 (1, 'cola_a', 'Alvarez', 2.0);
1 row created.

SQL> INSERT INTO cola_marketing_budget VALUES
2 (2, 'cola_b', 'Baker', 1.5);
1 row created.

SQL> INSERT INTO cola_marketing_budget VALUES
2 (3, 'cola_c', 'Chen', 1.5);
1 row created.

SQL> INSERT INTO cola_marketing_budget VALUES
2 (4, 'cola_d', 'Davis', 3.5);
1 row created.

SQL> COMMIT;
Commit complete.

6. Now create workspaces for the following scenario: a major marketing focusinthecol a_b
area. Managers and budget amounts for each market can change, but the total marketing
budget cannot grow. The B_f ocus_ 1 scenario features a manager with more expensive
plans (which means more money taken from other areas’ budgetd). Theus_2

scenario features a manager with less expensive plans (which means less money taken from

other areas’ budgets). Two workspadgsf(ocus_1 andB_f ocus_2) are created as child
workspaces of thel VE database workspace.

SQL> EXECUTE DBMS WM Cr eat eWbr kspace (' B focus_1');
PL/ SQL procedure successfully conpl et ed.

SQL> EXECUTE DBMS_WM Cr eat eWbr kspace (' B _focus_2’);
PL/ SQL procedure successfully conpl et ed.

7. Enter theB_f ocus_1 workspace and change tbel a_b manager to Beasley and raise the
col a_b budget amount by 1.5 to bring it to 3.0. Reduce all other area budget amounts by

0.5 to stay within the overall budget. In order to make the previous changes, you can use the

| ab_19 03. sql script.

SQL> EXECUTE DBMS WM Got oWbr kspace (' B focus_1');
PL/ SQL procedure successfully conpl et ed.
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SQL> UPDATE col a_mar ket i ng_budget
2 SET manager ' Beasl ey’
3 budget 3
4 VWHERE nkt_nanme "cola_b’;
1 row updat ed.

SQL> UPDATE col a_mar ket i ng_budget
2 SET budget = budget —-0.5

2 WHERE mkt_name <> 'cola_b"

3 rows updated.

SQL> COMMIT;
Commit complete.

8. EntertheB_f ocus_2 workspace and change the col a_b manager to Burton and raise the
col a_b budget amount by 0.5 to bring it to 2.0. Reduce only thecol a_d amount by 0.5to
stay within the overall budget. You canusethel ab_19_04. sql scriptin order to make
the changes. Once done, select every column from the COLA_ MARKETI NG_BUDGCET table.

SQL> EXECUTE DBMS_WM.GotoWorkspace ('B_focus_2";
PL/SQL procedure successfully completed.

SQL> UPDATE cola_marketing_budget
2 SET manager = 'Burton'

3, budget =budget+0.5

4 WHERE mkt_name = 'cola_b’;

1 row updated.

SQL> UPDATE cola_marketing_budget
2 SET budget =budget—0.5
3 WHERE mkt _name = 'cola_d';

1 row updated.

SQL> COMMIT;
Commit complete.

SQL> SELECT * FROM cola_marketing_budget;

MKT_ID MKT_NAME MANAGER BUDGET

1cola_a Alvarez 2
3 cola_ ¢ Chen 15
2 cola_b Burton 2
4 cola_d Davis 3

9. Assume that you have decided to adopt the scenario of the B_f ocus_ 2 workspace using
that workspace’s current values; Go to thé/E workspace, and remove tBef ocus_1
workspace. Once done, apply changes in the second workspaceé td/Ehdatabase
workspace. Note that the workspace is removed by defaultMgtereVWor kspace. Once
done, select every column from t686LA MARKETI NG_BUDGET table.

SQL> EXECUTE DBMS_WM CGot oWor kspace (' LIVE);
PL/ SQL procedure successfully conpl et ed.
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SQL> EXECUTE DBMS WM RenoveWr kspace (' B focus _1');
PL/ SQL procedure successfully conpl et ed.

SQL> EXECUTE DBMS_WM Mer geWor kspace (' B _focus_2');
PL/ SQL procedure successfully conpl et ed.

SQL> SELECT * FROM col a_mar ket i ng_budget ;

MKT_I D MKT_NAME MANAGER BUDCET

1 cola a Al var ez 2
3 cola ¢ Chen 1.5
2 cola b Burton 2
4 cola d Davi s 3

10. Disable versioning on the table because you are finished testing scenarios. Also, users with
version-enabled tables cannot be dropped, in case you want to drop the WM DEVEL OPER
user. Set the f or ce parameter to TRUE if you want to force the disabling even if changes
were madein anon-LI VE workspace. Also, removetheB_f ocus_ 2 workspace.

SQL> EXECUTE DBMS_WM Di sabl eVer si oni ng(’ col a_mar keti ng_budget’, TRUE);
PL/ SQL procedure successfully conpl et ed.

SQL> EXECUTE DBMS WM RenoveWr kspace (' B focus_2');
PL/ SQL procedure successfully conpl et ed.

11. Connected as SYSDBA, drop user WM DEVEL OPER.

SQL> connect / as sysdba
Connect ed.

SQL> drop user wm devel oper cascade;
User dropped.
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