14. Management of database storage structures.
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1.1. Oracle database storage structures.
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The Oracle database includes the following physical database structures

(figure 14.1.):

 Control files: contains records that define the physical structure of the

database.

* Data Files: contains all the data from the database (the contents of logical
database structures, such as tables and indexes, are physically stored in the data

files).
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Figure 14.1. Physical structures of databases.

* Redo log files: save all changes made to the data.

Use of the Oracle database storage structure.



Logical data structures are stored in physical database files. You can easily
see the logical and physical structures of the user database using Oracle Enterprise

Manager.
For detailed information on each structure, the storage links on the server

page are selected (fig. 14.2.).
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Fig. 14.2. Server page storage area.

1.2. Control files.
When the instance is started and the database is mounted, the control file is
read. The entries in the control file indicate the physical files that make up the

database.
When additional files are added to the user database, the control file is

updated automatically.

The location of the control files is specified in the CONTROL_FILES
initialization parameter.

To protect the database from damage due to loss of the control file, it must
be multiplexed. When specifying multiple files through the initialization parameter,
the user allows the Oracle Database server to maintain multiple copies of the control
file.

Access to information about the control files in the user database can be
obtained by selecting the Control Files link in the Storage area of the Server page in
the Enterprise Manager server (fig. 14.3.). The shared management files page shows
the name and location of the control files in the user database. The Advanced page



provides information about creating a control file and identifying the database. The
“Record Section” page displays information about the records in the control file.
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Fig. 14.3. Information about control files in a user database.

1.3. Redo Log Files.

Files for repeat action are used to record changes to the database as a result
of transactions and internal actions on the Oracle Database server.

A transaction is a logical unit of work that includes one or more SQL
statements managed by a single user. Repeat files protect the database from loss of
integrity due to system crashes caused by power outages, disk failure, etc.
Reproduction files must be multiplexed to ensure that the information stored in them
is not lost in the event of disk corruption.

Redo files consist of groups of overwritten files. The group consists of a
repetition log and its multiplexed copies. Each identical copy is a member of this
group and each group is identified by a number. The logging process (LGWR)
records duplicate entries from the log retry buffer in the replay group until the files
in the group are filled or until a log switching operation is required (fig. 14.4). It then
switches and saves the files to the next group. Redo groups of logs are used in a
circular fashion.

Access to information about the files for re-execution in the user database is
done by selecting the Redo Log Groups link in the storage area of the server page
(fig. 14.4.). Detailed information can be accessed (including replay file names) by
selecting a group and selecting View.
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Fig. 14.4. Redo Log Group.

1.4. Redo log multiplexing.

Redo log can be multiplexed by adding a member to an existing group of
logs as follows:

1. Select Redo Log Groups in the storage area of the Server page.

The Redo Log Groups page appears.

2. Select a group and Edit.

The Edit Redo Log Group page appears.

3. In the Redo Log Members area, select Add (fig. 14.5.).

The page for adding a new log appeatrs.

4. Enter the file name and file directory. Then select OK.

It is recommended that you store members on separate discs to protect
against the loss of rewritable records in the event of a disc failure.

5. Repeat these steps for each existing group.
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Fig. 14.5. Redo log multiplexing.

1.5. Tablespaces and data files.

The database is divided into logical storage units called tablespaces, which
can be used to group connected logical structures together. Each database is logically
divided into two or more tablespaces. One or more data files are specifically created
for each tablespace to physically store the data of all logical structures in the
tablespace.

Database objects, such as tables and indexes, are stored in a tablespace as
segments. Each segment contains one or more extensions. The extension consists of
adjacent data blocks. Data blocks are the smallest unit of input-output data in the
database.

Access to tablespace information in the user database can be obtained by
selecting the Tablespaces link in the storage area of the server page (fig. 14.6.).
Select the tablespace you are looking for, and then click View to display more
detailed information about that tablespace.
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Fig. 14.6. Information about tablespaces.

1.6. Tablespaces as a pre-configured database.

The following tablespaces are created in the pre-configured user database:

* SYSTEM: This tablespace is used by the Oracle Database server to manage
the database. It contains tables with the dictionary, which contains administrative
information about the database. All of them are contained in the SYS user help
schema, which can only be accessed by the SYS user or other administrative users
with the required privilege.

* SYSAUX: This is an auxiliary tablespace to the SYSTEM tablespace.
Some components and products that use the SYSTEM tablespace (or their own
tablespaces) in earlier versions of Oracle now use the SYSAUX tablespace.

« TEMP: This tablespace contains transient data that exists only for the
duration of the session. As an example, it can be used for sorting. Each database
must have a temporary tablespace that is assigned to users as their temporary space.
In the pre-configured database, the TEMP tablespace is specified as the temporary
tablespace by default. This means that if no temporary tablespace is specified when
creating the user account, Oracle Database assigns this tablespace to the user.

« UNDOTBSI: This is the undo tablespace (Undo) used by the database
server to store undo information. Each database must have a tablespace to undo
actions, it is created during the creation of the database.



« USERS: This tablespace is used to store persistent user objects and data. In
the preconfigured database, USERS is the default tablespace for all objects that are
created by non-system users.

« EXAMPLE: This tablespace contains sample schemas that can be installed
when creating the database.

Enlarge the database.

The user can increase the size of the database by adding a new tablespace or
increase the size of existing tablespaces.

1.7. Creating a new tablespace.

To create a permanent tablespace, follow these steps:

1. Open the Tablespaces page by selecting the Tablespaces link on the Server
page.

2. Select Create.

The Create Tables menu appears.

If you need to create a tablespace that is like an existing tablespace, select
the existing space and select Create Like from the Actions drop-down list. Then
select "Go" (fig. 14.7.).
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Fig. 14.7. Creating a new tablespace.

95.1 YES LOCAL AUTO

3. Enter a tablespace name.

4. Select “Locally Managed” under the heading Extent Management.

Locally managed tablespace extensions are managed efficiently by the
Oracle Database server. Vocabulary-managed tabkspac.es use older space
management techniques and are not as efficient as locally managed tablespaces.
Oracle recommends creating locally managed tablespaces.

5. Select Permanent under the Type heading.



Permanent tablespaces store persistent database objects created by the
system or users.

6. Select Read Write under the Status heading.

Read / write status means that users can read and write in the tablespace after
it is created. This is the default.

7. Select Add in the Datafiles area of the page (fig. 14.8.).
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Fig. 14.8. Options when creating a new tablespace.

8. Enter a file name in the "Name" field of the "Add Datafile" page. The
default settings for the File Directory and File Size fields are accepted (Fig. 14.9.).

9. In the storage area, select automatically expand data lock when full
(AUTOEXTEND) and specify the amount in the "Magnification" field to expand the
data file each time it is filled. You can leave the maximum file size set when
Unlimited is selected, or you can enter a limit. Then select Continue to go back to
the Create Tablespace page.
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Fig. 14.9. Add a data file.

10. Select the Storage tab.
The page “Create tablespace” appears (fig. 14.10.).
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11. All default settings on the storage page are accepted.

12. Select OK to add the tablespace.

Then return to the Tablespaces page, where you receive confirmation that
the tablespace has been created. You can now see the new tablespace in the
tablespace window.

1.8. Change tablespace.

The size of the tablespace can be increased by manually expanding or
expanding the data file that belongs to it. The tablespace can be configured so that
the data file is automatically expanded when space is needed. If you need to perform
an operation to restore a specific tablespace, you may need to transfer it offline.

Add additional space to an existing tablespace by adding a data file (fig.
14.11.):

1. Select the Tablespaces link in the Storage area of the server page.

2. Select a tablespace and use the Add Datafile and Go action options. The
Add Data page appears.
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Fig. 14.11. Add a data file to an existing tablespace.



3. Enter the file name, directory and file size. Additional storage information
may be provided if desired. Confirm with OK (fig. 14.12.).
4. A confirmation message appears on the Tablespaces page.

Database Instance: orcl > Tablespaces > Logged in As SYS

Add Datafile

 Show SOL | (| Cancel ) | OK )

* File Name Add File

* File Directory /uOLlfapp/oracle/oradata/orcl/ J
Tablespace USER1

File Size 5 MB v

Reuse Existing File
Storage
Vm.rtomaucarly extend datafile when full (AUTOEXTEND)

Increment 5 MB v

Maximum File Size Unlimited

*/Value 20 MB v

Fig. 14.12. Settings when adding extra space.

Automatic expansion of tablespace when its limit is reached:

1. Select the Tablespaces link again in the storage area of the server page.

2. Select the tablespace to be configured to expand automatically. Then select
Edit.

The "Edit Tablespace: NAME" property page appears (fig. 14.13.).

3. Select the data file associated with the tablespace, and then select Edit.
The Edit Data File page appears.
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4. Select to automatically expand the data file when it is full “Autimatically
exted datafile when full (AUTOEXTEND).” Enter the appropriate growth step. You
can optionally set a maximum file size or set an unlimited file size (fig. 14.14).
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Fig. 14.14. Edit data files.

5. Select Continue, return to the tablespace edit page.

6. Apply is selected. A confirmation message appears.

An SQL statement can be used to manually resize a data file. This allows the
user to add space to a database without adding data files, which is advantageous in
order not to reach the maximum number of data files allowed in the database.
Manually resizing data files allows user to recover unused database space. This is
useful when errors in space requirements estimates need to be corrected.

Tablespace thresholds can be changed by selecting a tablespace on the
Tablespaces page and going to the Threshold property page. On this page, the
thresholds for space generating warnings and critical signals can be changed (fig.
14.15.).
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Fig. 14.15. Tablespace thresholds.

Tablespace can be taken offline on the Edit Tablespace page. Select "Offline"
in the Status section and then apply (fig. 14.16.).
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Fig. 14.16. Tablespace offline.

1.9. Delete tablespace.
Once a tablespace is deleted, the objects stored in the tablespace and the data

in them are no longer available. In addition, object definitions are removed from the
data dictionary. Tablespace-related data files are also deleted from the operating
system.

To delete a tablespace using Enterprise Manager:

1. Select Tablespaces in the Storage area of the Server page.



The page for tables appears.

2. Select a tablespace to delete and then select delete.

Enterprise Manager prompts the users to confirm whether they want to delete
the tablespace and related data files from the operating system.

1.10. Restore a space in a tablespace.

Over the time, Data Manipulation Language (DML) operations for different
segments in a tablespace can create pockets of unused space. These individual pieces
are often not large enough to be reused. When all this unused space is added together,
there may already be a large amount of total free space in a tablespace.

The Segment Wizard identifies database objects that have unused
recoverable space.

It performs its analysis by examining usage and growth statistics and by
sampling data at the site. It runs automatically at regular intervals by default. The
regular scheduled implementation of the Segment Advisor is known as the
Automatic Segment Advisor. The results of the implementation (known as automatic
segment wizard results) are summarized in the "Space Summary" section of the
database home page as recommendations of the segment wizard.

Each running automatic segmentation wizard analyzes only a subset of
segments in the database. If it is considered that certain segments may have
recovered unused space, but that these segments do not appear among the
recommendations of the segment wizard, the automatic segment wizard may not
have selected them for analysis.

This unused space can be restored by manually executing the segment wizard
and performing a shrink operation. In this operation, the data is compressed to the
front of the table. Free space can be returned to a tablespace or saved in the table for
future entries. The table shrink operation does not affect DML table operations.
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Fig. 14.17. Launch an Automatic Segment Advisor.

Use the segment advisor to analyze a specific tablespace:

1. Select Tablespaces in the Storige area.

2. Select a tablespace and select Run Segment Advisor from the Actions
drop-down menu. The space used before the operation is remembered for later
comparison. Then select "Go" (fig. 14.17.).

The Automatic Segment Advisor information page appears.

The Segment Advisor can also be launched from the Advisor Central page.

3. Select the link for recommendations (fig. 14.18.).
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Fig. 14.18. Segment Advisor Recommendations.



The Segment Advisor Recommendations page appears, listing the table
space segments that qualify for shrinkage.

4. A shrinkage segment is selected using one of the following techniques:

* Select the Shrink button next to the segment to be shrunk.

* One or more segments are selected and then - execution.

The segment shrink page with options appears.

5. Compact segments are accepted and space is freed up. This action returns
the free space in the table space. If you are not looking to assign free space to table
space, select "Compact Segments”. Select "Implement".

The segment shrink schedule page appears.

6. The name of the task is remembered. Under "Start" it is chosen to start the
task immediately.

It should be borne in mind that the shrinkage operation can be resource
intensive; Oracle recommends that this operation be performed during non-business
hours. You can also select "Later" and plan a better time to perform the operation.

7. Select Submit.

The task scheduling page appears and the status of the task is displayed.

8. Select Refresh to refresh the page until the task status is complete. An
overview of the task status can also be selected.

1.11. Undo Data - essence.

Undo is the collective term for records that the Oracle database server writes
before changing the data. Undo is used to undo all unauthorized changes made to
the database in case an undo operation is required. The undo operation can be:

» the result of the user explicitly issuing a cancellation request to cancel the
transaction changes;

» part of a recovery operation in case of cancellation of the session;

» part of a recovery operation, for an instance or work environment.

Undo is also used to ensure reading consistency. Each user receives a
consistent and complete view of the data, even while other changes may occur for
that data.

The undo information is the basis for several Flashback features of the Oracle
database that allow data to be viewed or restored up to a previous point in time.
These features include Flashback Query, Flashback Transaction and Flashback
Table.

Undo records are stored in the undo table space. Because the space in the
tablespace is reused cyclically, undo records are subject to overwriting. For the



success of Flashback functionality (and for complete reading integrity in long
transactions), records should not be overwritten too soon.

To control the retention of undo records, an undo hold period can be set,
which in turn affects the size of the undo table. Automatic revocation hold setting is
enabled by default during installation.

Oracle Database automatically determines how long the undo data should be
retained after the transaction based on queries executed on the database. During this
time, it is said that the data for cancellation are in a state of indefiniteness. Oracle
Database will keep undo data indefinitely for as long as required by queries currently
being executed against the database, or for as long as any low undo threshold (which
Is sometimes longer). After this time, the status of the undo data changes to
"expired". Cancellation data is a good candidate for rewriting only when they are in
an "expired" state.

If the undo table does not have enough free or expired storage space for
active undo data generated by current transactions, Oracle Database may be forced
to overwrite the unopened undo data. As this can lead to the failure of user queries,
this is not a desirable situation.

1.12. Storage of undo information.

Undo tables exist only in a specialized form of table space called undo
tablespace. Other types of segments (such as tables) cannot be created in undo table
spaces.

The installation process automatically creates an undo table space. The user
can also create a "bigfile"” undo table space. Although a database can have many
undo table spaces, only one can be defined as the current undo table space at a time.

Undo table spaces are permanent, locally managed table spaces with
automatic extension allocation. The Oracle Database server manages them
automatically.

Undo segments are automatically created and are always owned by the SYS
user. Because undo segments act as a round buffer, each segment has at least two
extensions. The maximum number of default extensions depends on the size of the
database block.

Because undo data is needed to recover from failed transactions (such as
those that can occur when an instance crashes), undo table spaces can only be
restored while the instance is in the MOUNT state.

1.13. Comparison between Undo data and Redo data.



Table. 5.1. Undo data and Redo data.

Undo Redo
Record of... How to undo a change How to reproduce
change
Recovery to redirect
Go-back, reading integrity and | forward if any
for ...
Used fo Flashback changes to the
database
Stored in... Undo segments Undo logs
Pro'i[ﬁc:s Inconsistent readings in Data loss
against.... multiuser systems
Not required (Undo can be It is crucial for
Archives discarded after the transaction is | acover
y
completed.)

The undo and Redo data sounds similar, but they serve many different
purposes. Undo exists in case there is a need to undo the change and this happens
for completeness of read, return and Flashback, as described above. Re-execution is
necessary if the changes need to be made again (for example, in case they are lost
for some reason) (Table 5.1.).

The process of performing the action involves checking whether the changes
in the transaction have been saved in the Redo file, which is permanently stored on
disk, unlike memory. In addition, it is usually multiplexed, or has multiple copies of
the redo data on disks. Although the changes may not have been saved in the data
files where the table blocks are actually stored, confirmation that the changes were
saved in the redo file is sufficient. If there is a power outage just before the changes
are reflected in the data files, this is not a problem. Because the transaction is
completed when the system restarts, it is able to forward all redo records that have
not yet been reflected in data files during the interrupt.

Redo data must be archived for recovery purposes from the last backup.
Undo does not require such archiving, because once the transaction is complete,
these changes no longer need to be undone.



1.14. Use Enterprise Manager to view undo information.

The Enterprise Manager Automatic Undo Management page can be used to
view the undo configuration, including the automatically set undo retention period
and the name and size of the Undo tablespace.

The Automatic Undo Management page is accessed by selecting "Automatic
Undo Management™ in the database configuration area of the "Server" page (fig.
14.19.).
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Temporary Tablespace Groups nifialization Parameters
Datafiles View Database Feature Usage

Rollback Segments

Redo Log Groups

Fig. 14.19. Access the Automatic Undo Management page.

1.15. Undo Management.

Oracle's database server provides automatic undo management, which is a
fully automated mechanism for managing undo information and space in a dedicated
undo space for all sessions. The system automatically adjusts to ensure the best
possible retention of undo information. Specifically, to automatically expand table
spaces, the undo hold period is set to be slightly longer than the longest active query.
For fixed undo table spaces, the server is dynamically tuned for the best possible
retention.

Although the Oracle Database server automatically manages data and undo
space by default, some tasks may need to be performed if you use Flashback
operations. Revocation administration must prevent errors in space, the use of too
much space and errors from "too old" information.

On the page for management of the automatic undo it is chosen to edit the
table Undo Tablespace (fig. 14.20.). Then choose to edit in the "Datafile™ section to
change the fixed size undo table space.



Undo Tablespace for this Instance

Undo Retention (minutes) 15 Tablespace UNDOTESI (“Change Tablespace )
Retention Guarantee No Size (ME) 60
Auto-Extensible Yes

Undo Retention Settings

Undo Advisor: Undo Retention and Undo Tablespace Sizing Advice
Undo retention is the length of time that undo data is retained in the undo tablespaces. Undo data must be retained for the length of the longest running query, the longest running transaction, and the longest flashback durz
undo tablespace should be sized large enough to hold the undo generated by the database during the undo retention period. Note that the undo retention parameter is also used as the retention value for LOB columns.

Analysis Period
Analysis Time Period | Last Seven Days ~
Desired Undo Retention  (#) Automatically chosen based on longest query in analysis period
Specified manually to allow for longer duration queries or flashback

Duration minutes v
Analysis Results Run Analysis
Edlit Unclo Tablespace )| Edit Unclo Retentian

Fig. 14.20. Edit Undo table space.

1.16. Use the undo wizard to calculate the minimum amount of the

undo table space.
Undo Advisor can be used by selecting "Undo Advisor" on the undo

management page (fig. 14.21.).

General System Activity

Undo Retention Settings Undo Tablespace for this Instance

Undo Retention (minutes) 15 Tablespace YUMNOOTBS1 ["¢hange Tahlespace )
Retention Guarantee Mo Size (MB) 60

Auto-Extensible  Yes

Undo Advisor: Undo Retention and Undo Tablespace Sizing Advice
Undo retention is the length of time that undo data is retained in the undo tablespaces. Undo data must be retained for the length of the longest running query, the longest running trar
undo tablespace should be sized large enough to hold the undo generated by the database during the undo retention period. Note that the undo retention parameter is also used as the

Analysis Period
Analysis Time Period Last Seven Days b
Desired Undo Retention  (®) automatically chosen based on longest query in analysis period
Specified manually to allow for longer duration queries or flashback

Duration minutes v

Run Analysis |

Analysis Results
(_Edit Undo Tablespace ) | Edit Undo Retention )

Selected Analysis Time Period Mar 27, 2020 10:00:00 PM EET To Apr 3, 2020 10:00:00 PM EEST
Minimum Required Undo Tablespace Size (MB) 42
Recommended Undo Tablespace Size (MB) 68
@ TIP Oracle advises that you configure the undo tablespace to be three times the Recommended Undo Tablespace Size to allow for workload fluct

Potential Problems  No Problem Found
Recommendations No Recommendation

p-Show Graph

FIG. 14.21. Undo Advisor.

The minimum size of the revocation tablespace can be calculated based on
statistics collected for a certain period of time or on the basis of a certain retention

undo period.
To calculate the minimum size of the undo table based on statistics collected

over a period of time, the following steps are performed:
1. Open the page “Automatic Undo Management”.
2. In section “Analysis Time Period” select the desired time period from the

drop-down list “Time Period”.



3. Select ,,Automatically chosen based on longest query in analysis period in
the field “Desired Undo Retention”.

4. Select ,,Run Analysis “.

The minimum required amount of undo table space is displayed in the section
,, Analysis Results*.

5. (Optional) View a graphical result of the analysis by selecting "Show
Graph".

To calculate the minimum size of the undo table based on a specified
duration, the following steps are performed:

1. Open the Automatic Undo Management page.

2. In the "Analysis Period" section, "Specified manually to allow for longer
duration queries or flashback" is selected.

3. Enter the desired duration of the cancellation delay in seconds, minutes,
hours or days in the "Duration” field.

To determine this value, the expected duration of the longest request for a
specific workload is considered and / or the longest expected duration for the Oracle
Flashback operation is analyzed.

4. Select Run Analysis.

The minimum required amount of undo table space is displayed in the
"Analysis Results" section.

5. (Optional) To display a graphical result of the analysis, select Show Graph.

View system activity information.

"System Activity" is selected to view detailed information during the user
analysis period. The upper part of the page provides information about the activity
during the selected period (Fig. 14.22.).

ORACLE Enterprise Manager 11¢ Setup Preferences Help Logout

Database Instance: orcl =

Automatic Undo Management

In the General tab, you can view the current undo settings for your instance and use the Undo Advisor to analyze the undo tablespace requirements. This analysis can be performed ba
for the specified time period can be viewed in the System Activity tab.

General System Activity

System Activity During Analysis Period
Selected Analysis Time Period Mar 27, 2020 10:00:00 PM EET To Apr 3, 2020 10:00:00 PM EEST
Longest Running Query (minutes) 28.0
Average Undo Generation Rate (KB/minute) 91.0
Maximum Undo Generation Rate (KB/minute) 682.0
Queries failed due to low Retention 0
Transactions failed due to small Undo Tablespace 0

Fig. 14.22. View system activity information.



"Show Graph™ is selected to display the information in graphical format.

The undo tablespace usage graph shows the amount of space available for
reuse, the amount of space reconfigured for query or retransmission, and the amount
of space used for active transactions. The vertical axis shows the size of the undo
tablespace in megabytes; the horizontal axis shows the date and time (fig. 14.23.).
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Fig. 14.23. Usage of the undo tablespace.
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Fig. 14.24. Undo retention auto-tuning graph.
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Fig. 14.25. Undo Generation. Frequency of generating undo operations.

The Undo Retention Auto-Tuning graph shows the automatically set
retention delay (Fig. 14.24.). Shows the maximum possible duration of the request
or return, together with the longest request. The vertical axis shows time and date
information; the horizontal axis shows the automatically set undo hold.

The undo generate graph shows the frequency of generating undo operations.
The vertical axis shows the rate of cancellation generation in kilobytes per second;
the horizontal axis shows the date and time.

7.  Managing database schema objects.

The concept of "'scheme™".

A schema is a collection of database objects. The schema is owned by a
database user and has the same name as that user. The objects of the schema are the
logical structures that directly relate to the data in the database. Schema objects
include structures such as tables, views, and indexes.

There is no connection between table space and schema. Objects in the same
schema can be in different tablespaces, and a tablespace can contain objects from
different schemas.

It is possible to create and manipulate schema objects using SQL or Oracle
Enterprise Manager. When Enterprise Manager is used, basic SQL is generated for



the user. Schematics created as part of the database creation process include: SYS,
SYSTEM, and sample schemas.

7.1.1. Schemes.

When creating databases, a number of schemas are created for the user. The
following two schemes are of particular importance:

* SYS schema: All base tables and views that make up the database
dictionary in the database are created in the SYS schema. The Data Dictionary is a
collection of tables that describe the Oracle database. When the database is created,
the data dictionary is located in the SYSTEM tablespace, it is updated by the Oracle
database server when running a Data Definition Language Operator (DDL). The data
dictionary contains information about users, schema objects, and storage structures.
The data dictionary can also be used only as a reference for reading information
about the database. When using Enterprise Manager, data dictionary tables can be
accessed through views. SY'S schema objects should never be modified by a user or
database administrator, and no one should create tables in the SYS schema.

« SYSTEM Schema: Contains additional tables and views that store
administrative information and internal tables and views used by various Oracle
options and tools. No additional objects need to be created in the SYSTEM schema.

» Sample schemas: During a full installation of Oracle Database, sample
schemas are installed automatically with the initial database. Sample diagrams serve
to provide a common platform for examples in Oracle's documentation and
curriculum. They are a set of interconnected schemes aimed at providing a multi-
layered approach to complexity and include the following:

- HR (Human Resources): The Human Resources Scheme is a simple scheme
for introducing key topics. An extension of this scheme supports Oracle Internet
Directory (OID) demos.

- OE (Order Entry): The order entry scheme is for dealing with issues of
medium complexity. Many types of data are available in the OE schema. The OC
subcircuit (online catalog) is a collection of object-relational database structures
built into the OE schema.

- PM (Product Media): The scheme is dedicated to multimedia data types.

- QS (Queued Shipping): The supply queue scheme contains a set of
schemes used to demonstrate the capabilities of Oracle Advanced Queuing.

- SH (Sales History): The sales history scheme is designed to allow
demonstrations with larger amounts of data. An extension of this scheme provides
support for advanced analytical processing.



7.2. Access to schema objects.

The user can quickly access many types of schema objects from the Database
objects menu on the Schema page (Fig. 14.26.). After selecting one of the links, the
page for this type of object is displayed. In the search area of the page, you can enter
a schema name and an object name to search for a specific object. User can also
search for other types of objects from the search section by selecting the object type

from the drop-down menu.
ORACLE Enterprise Manager 11g

Database Instance: orcl

Home Berformance Availability Sernver Schema Data Movement Software and Support
Database Objects Programs
Tables Packages
Indexes Package Bodies
Views Procedures
Synonyms Functions
Sequences Triggers
Database Links Java Classes
Directory Objects Java Sources
Reorganize Objects
Change Management Data Masking
Dictionary Baselines Definitions
Dictionary Comparisons Format Library
Dictionary Synchronizations
XML Database Workspace Manager
Configuration Workspaces

Resources
Arness Control |ists

Fig. 14.26. Database objects.

7.2.1. Set data types in tables.

When creating a table, the data type for each of its columns must be
specified. When creating a procedure or stored function, the data type for each of its
arguments must be specified.

These data types determine the domain of the values that each column can
contain.

The built-in data types of the Oracle database are:

* CHAR (n) - Character data with a fixed length of n bytes. The maximum
size is 2000 bytes. The default minimum size is 1 byte.

* DATE - Valid period from January 1, 4712 (BC) to December 31, 9999
(AD). The DATE type stores date and time information.

* NUMBER (p, s) - Number with accuracy p and scale s. Accuracy is the
total number of digits. The scale is the number of digits to the right of the decimal
point.



* VARCHAR?2 (n) - Variable length string with maximum length n in bytes

or characters. The maximum size is 4000 bytes and the minimum is 1 byte or 1
character. For the VARCHARZ2 type, the size in brackets must be indicated.

7.3. Creating and modifying tables.
Tables are the basic unit for storing data in an Oracle database. They store

all data available to the user. Each table has columns and rows. Create a table using
Enterprise Manager:

9

Select Tables in the Database Objects area of the Schema page. The Tables
page appears (Fig. 14.27.).

Select Create. The Create Table: Organization of Tables page appears (Fig.
14.28.).

Selected by default - "Standard (Heap Organized)", followed by Continue.
The Create table page appears (Fig. 14.29.).

Enter the name of the table in the Name field.

Enter the schema name in the Schema field or click on the flashlight icon to
call up the search function.

Enter the name of the table space in the Tablespace field or click on the
flashlight icon to call up the search function.

In the Columns region, enter the column name and data types.

Confirmation follows - OK.

10.The update message indicates that the table was created successfully (Fig.

ORACLE Enterprise Manager 11¢g Setup Preferences Help Logout
Database
Database Instance: orcl = Logged in As SYS
Recycle Bin |
Tables
sject Type Table v o
Search
Enter a schema name and an object name to filter the data that is displayed in your results set.
Schema | SCOTT
Object Name
Co )
B}' default, the searcl tu all u a: matches beginning with the string you entered. To run an exact or case-sensitive match, double quote the seal tring I
Create |
Select Schema Table Name Tablespace
Mo search conducted
Recytle Bin |

Fig. 14.27. The page Tables.
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Datahase Control Database

Database Instance: orcl > Tables > Logged in As SYS

Create Table: Table Organization
Specifying the table organization tells Oracle how to store this table in memory. The first step in creating a table is deciding which organization should be used. | Cancel

(*) Standard (Heap Organized) @
| Temporary
') Index Organized Table (I0T)

| Cancel | | Continue

Database | Setup | Preferences | Help | Logout

Copyright © 1996, 2013, Oracle. All rights reserved.
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Fig. 14.28. Page Create a table: Table Organization.

General | Constraints Storage Options Partiions

*Name  Tablel
Schema = SCOTT £4

Tablespace EXAMPLE <? (Estimate Table Size

Organization Standard (Heap Organized)

Columns
| Advanced Attributes ) Delete ) Insert Column: ! Ahsﬁ'adDataWp-e el Insert

Select Name D Data Type Size Scale Not NULL
® item_ID NUMBER v | |8 v
O item_name VARCHAR2 ~ 40 )
O item_price NUMBER v | a4 2 U
O retail_price NUMBER v 4 2 O
O final_price NUMBER v 4 2 O

|_Add 5 Table Columns

.

Fig. 14.29. Creating a table.



(i) Confirmation
Table SCOTT.TABLE1 has been created successfully

Tables
Search
Enter a schema name and an object name to filter the data that is displayed in your results set.
Schema SCOTT e
Object Name

=)
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Selection Mode | Single wv
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() scorT ALGRADE USERS NO

() scorr JABLE1 EXAMPLE NO

5 Mar 28, 2020 11:22:32 AM EET

Fig. 14.30. Successfully creating a table.



7.3.1. Change table.

In the following example, Enterprise Manager is used to change a table -
additional columns are added (Fig. 14.31.).

1. On the Tables page, select the table in the list of results (after selecting a
scheme and GO) and Edit - Edit. In addition to all attributes and metadata, as created,
columns can be added and deleted.

2. If there are no empty fields in the Columns section, select the "Add 5
columns per table™ button. A list of editable columns appears.

3. Enter the name of the new column, data type and size. Select Apply. An
update message indicates that the table has changed successfully.

Advanced Altributes ) Delete ) Insert Column: | Abstract Data Type | Insen

Select Name Data Type Size Scale
- ITEM_ID NUMBER v 6
ITEM_NAME VARCHAR2 v 40
ITEM_PRICE NUMBER v 4 2
RETAIL_PRICE NUMBER v L 2
FINAL_PRICE NUMBER v 4 2
VARCHAR2 w
VARCHAR2 W
"
VARCHAR2 w
VARCHAR2 v
VARCHAR2 v

I Add 5 Table Columns I ]

Advanced Attributes ) Delete | Insert Column: |~ Abstract Data Type | Insen

ndicates a Primary Key columr
Indicates : e Key columr

"E.
L 2
Blindicates a SecureFile LOB column

General Constraints Seqgments Storage Options Statistics Indexes 2,

Actions  Create Like W | Go Show SOL | | Schedule Job | | Revert i Apply

Fig. 14.31. Editing table. Add additional columns.

7.4. Understanding data integrity.
The Entity Relationship diagram in the slide depicts the data integrity
constraints set out in the sample HR schema (Fig. 14.32.).
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Fig. 14.32. Integrity of data in the HR scheme.

To impose constraints on entering values in columns, the following integrity
constraints can be used:

* NOT NULL: By default, all columns in a table allow empty fields. NULL
means no value. A NOT NULL constraint requires that a table column does not
contain empty fields. For example, a NOT NULL constraint can be defined when
entering a value in the LAST_NAME column for each row of the EMPLOYEES
table.

* UNIQUE KEY: The UNIQUE KEY integrity constraint requires that each
value in a column or set of columns (key) be unique - that is, no two rows in a table
can have duplicate values in a particular column or set of columns. For example, a
UNIQUE KEY constraint is defined in the DEPARTMENT _NAME column of the
DEPARTMENTS table to disable rows with duplicate department names.

« PRIMARY KEY: Each table in the database can have at most one
PRIMARY KEY constraint. The values in the group of one or more columns that
are subject to this constraint represent the unique row identifier. Virtually every row
Is named after its PRIMARY KEY values.

Oracle's compliance with the PRIMARY KEY integrity constraint ensures
that both of the following are true:



- There are no two rows in a table with duplicate values in the specified
column or set of columns.

- The PRIMARY KEY columns do not allow a lack of value, ie the value
must exist for the PRIMARY KEY columns in each row.

Oracle imposes all restrictions on PRIMARY KEY using indexes. The
PRIMARY KEY constraint created for the DEPARTMENT _ID column in the
EMPLOYEES table is imposed by the implicit creation of:

- unique index in this column;

- NOT NULL constraint for this column.

* FOREIGN KEY Restrictions: FOREIGN KEY restrictions are also called
link integrity restrictions. The various tables in a relational database can be linked
by common columns, and the rules that govern the connection of the columns must
be maintained. The rules on reference integrity ensure that these relationships are
maintained.

The limit on the integrity of the references requires that each row of the table
match the value of FOREIGN KEY to a value in the "parent” key.

As an example, FOREIGN KEY is defined in the DEPARTMENT ID
column of the EMPLOYEES table. It ensures that each value in this column must
match a value in the PRIMARY KEY of the DEPARTMENTS table (also the
DEPARTMENT _ID column). Therefore, there can be no wrong department
numbers in the DEPARTMENT _ID column of the EMPLOYEES table.

Another type of limitation of the integrity of references is called limitation
of the integrity of own data. This type FOREIGN KEY refers to a parent key in the
same table.

» CHECK constraints (condition check): The CHECK integrity constraint in
a column or set of columns requires a certain condition to be true or unknown for
each row in the table. If the Data Manipulation Language (DML) expression causes
the CHECK constraint condition to be estimated to be incorrect, the expression is
returned. For example, a CHECK constraint can be created in the EMPLOYEES
table to ensure that the salary * Commission_pct <= 5000.

7.4.1. Set constraints.

Constraints can be added to a table:

1. Select the table in which you want to create constraints from the Tables
page, then select Edit.

2. Constraints is selected (Fig. 14.33.).
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Fig. 14.33. Constraints.

The constraints page shows all the constraints that are defined in the table.
3. Select the type of constraint to add from the Constraints drop-down menu

and add it by selecting Add.
4. Enter the appropriate information for the type of restriction to be defined.

It is then confirmed (Continue) (Fig. 14.34.).

5. Select Apply.
A confirmation message is received that the table has changed.
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Fig. 14.34. Adding constraints.

7.5.  View table attributes.

To view the attributes of a table using Enterprise Manager:

1. Select the Tables link in the Database Objects area of the Schema page.
2. Enter a schema name and start browsing with Go.

3. Select atable from the list and the View button to view the table's attributes

(fig. 14.10).
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Fig. 14.10. View table attributes.

7.6. View the contents of a table.

View the contents of a table using Enterprise Manager:

1. Select a table to view from the Table page. Then select View Data from
the Actions drop-down list and “Go” (fig. 14.11.).

The View Table Data page appears. The data for the table rows is displayed
in the Result area. The Query box shows the SQL query that was executed to get the
results (fig. 14.12).



2. On this page, when selecting a column, the data can be sorted in ascending
or descending order. To change the query, select Refine Query.

3. On the "Refine Query for Table" page, you can select the columns to be
displayed and specify a WHERE clause for the SQL statement to filter the results
(fig. 14.13.).

ORACLE Enterprise Manager 11g Setup Preferences Help Logout
Database Control Database
Database Instance: orcl > Tables > Logged in As SYS

View Table: HR.COUNTRIES

Actions | Wiew Data Edit | | OK
General
MName COUNTRIES
Schema HR
Tahlespace EXAMPLE
Organization Index Organized Table
Columns
Name Data Type Size Scale Not NULL Default Value Encrypted
@ COUNTRY_ID CHAR 2 L
COUNTRY _MAME VARCHARZ 40
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¥ Indicates a Primary Key column
¥ Indicates a Unigue Key column
Blindicates a SecureFile LOB column
Constraints
Fig. 14.11. Select a table to view its contents.
ORACLE Enterprise Manager 11g Setup Preferences Help Logout
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Result COUNTRY_ID COUNTRY_NAME REGION_ID
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AU Australia 3
BE Belgium 1
BR Brazil 2
CA Canada 2
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CHN China 3
DE Germany 1
DK Denmark 1

Fig. 14.12. View data in a table.
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Fig. 14.13. Filter view of table contents.

7.7. Delete a table.

When a table is no longer needed in a user database and it is deleted, the
following events occur:

- the table definition is removed from the data dictionary;

- all rows of the table are removed,;

- all indexes defined on the table are removed.
Delete a table using Enterprise Manager to delete a table:

1. Select Tables in the Database Objects area of the Schema page.

2. Enter the schema name and table name or use the search tool to select the
table. Then select Delete (fig. 14.14.).
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Fig. 14.14. Selecting a table to delete.

3. The confirmation page allows the user to choose whether to proceed with
the operation. Validates if the correct table to delete is identified.

A confirmation message appears if the table has been successfully deleted
(fig. 14.15.).
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_Delete only the data (DELETE)
Delete only the data with no Rollback support (TRUNCATE)

More efficient, but you cannot later rollback the data

\ Show SOL ) | Cancel )

Are you sure you want to delete Table HR.123?

Fig. 14.15. Delete a table.

If atable is later found to have been deleted by mistake, it can be successfully
recovered by applying the Flashback Drop feature.

7.8. Index management.
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Indexes are optional structures that are associated with tables. They can be
created to increase the performance of data retrieval. An Oracle index provides a
direct access path to table data.

Indexes can be created on one or more columns per table. Once an index is
created, it is automatically maintained and used by the Oracle server. When the table
Is updated, changes to the relevant indexes are made automatically with full
transparency to the user.

The Indexes page is from Database Objects on the Schema page. Index
attributes can be viewed or the Actions menu can be used to view dependencies for
an index.

Indexes can be created explicitly, or they can be created implicitly through
constraints that are placed on a table.

The index in short:

* Usually provides faster access to rows in a table;

» Automatically used to access data;

» It is physically independent from the table;

« It is maintained automatically when updating the table.

7.8.1. Creating and removing indexes.

To create a standard index (B-tree) on a single column, the following should
be executed:

1. Select the Tables menu in the Database Objects area of the Schema page.
The Tables page appears.

2. Enter the name of the table or use the search tool to select the table. Select
Create Index from the action drop-down list and then click Go. The Create index
page appears (fig. 14.16.).



Tables
Search
Enter a schema name and an object name to filter the data thatis displayed in your results set.

Schema  HR 1 {
Object Mame
(Go ]

5':\' default, the search retums. all uppercase matches DEgInIINg With the Stmng you et ered, To nun &n exact or Case-5ens
Selection Mode | Single _1

| _Edlit J,_View ) Delete With Options ) Actiong) Create Index 3 w
Select Schema Table Name

) HR COUNTRIES Go

Fig. 14.16. Selecting a table to create indexes.

3. Enter a name for the new index. The name of the tablespace is entered and
"Standard - B-tree" is selected as the index type (fig. 14.17.).

4. Select the column in the table column list by entering 1 in the Order
column. Accept ASC as sort order. Then - OK to create the index. After the index is
created, the Indexes page appears with a confirmation message. The new index is
listed in the Result section.



Create Index

| Show SQL ) ( Schedule Job ) [ Cancel | OK

General Storage Options Paritions Statistics

N Namel try_index_2| ¢ |

Schema | HR {?

Tablespace | <Default> ﬁ? Estimate Index Size

Index Type (®)Stangard - B-ree ') Bitmap
Indexed Table Object
Index On (@) aple () Cluster

+ Table | HREEMPLOYEES

Name (

. Populate Columns |

Table Columns

Sorting
Column Name Data Type Order Order

EMPLOYEE_ID NUMBER ASC W

FIRST_MAME VARCHARZ| ASC w

LAST_NAME VARCHARZ| ASC v | 1 "3

Fig. 14.17. Create an index.

To delete an index:

1. Select Indexes in the Schema area of the administration page. The Indexes
page appears.

2. Type the name of the index or use the search tool to find the index. Then
select Delete.

3. A confirmation window appears, and after confirming that the index has
been successfully deleted (fig. 14.18.).
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Fig. 14.18. Delete an index.

7.9. Manage views.

Views are customized representations of data from one or more tables or
other views. These can be viewed as stored queries. Views don't actually contain
data; instead, they derive their data from the tables on which they are based. These
tables are called the base tables of the view.

Like tables, views can be queried, updated, inserted, and deleted (with some
limitations). All operations performed on a view actually affect the underlying tables
of the view. Views provide an additional level of security by restricting access to a
predefined set of table rows and columns. They also hide data complexity and store
complex queries.

To see the views defined in the database, select the Views link in the
Database Objects area of the Schema page. With the help of Enterprise Manager
views can be created (fig. 14.19.).



View Data for View: HR.EMP_DETAILS_VIEW
Refine Query | | OK )

— Y

Query |SELECT "EMPLOYEE_ID", "JOB_ID", "MANAGER_ID", "DEPARTMENT_ID", "LOCATION_ID",
"COUNTRY_ID", "FIRST_NAME", "LAST_NAME", "SALARY" "COMMISSION_PCT",
"DEPARTMENT_NAME", "JOB_TITLE", "CITY", "STATE_PROVINCE", "COUNTRY_MNAME",
"REGION_NAME" FROM "HR"."EMP_DETAILS_VIEW"

Result

EMPLOYEE_ID JOB_ID MANAGER_ID DEPARTMENT_ID LOCATION_ID COUNTRY_ID FIRST_NAME LAST_NAME SALARY COMMISSION_PCT DEPAF
198 SH_CLERK 124 50 1500 US Donald OConnell 2600 Shippir

199 5H_CLERK 124 50 1500 US Douglas Grant 2600 Shippir

Fig. 14.19. Manage views.

7.10. Manage the program code stored in the database.

The following types of code objects can be managed through Enterprise
Manager:

PL/SQL

- Packages;

- Procedures;

- Functions;

- Database triggers.

Java

- Program code;

- Compiled classes.

Database-resident programming units are programs written in PL/SQL or
Java that are stored in the Oracle database. With database-resident programming
units, frequently used code can be written once, tested, and called from any
application program. This ensures consistent application of business rules and
facilitates application development.

Enterprise Manager can be used to manage source types such as PL/SQL
packages, procedures, triggers, functions, and Java sources and classes. Actions
include creating, compiling, creating synonyms for granting privileges, and showing
dependencies for these source types.

The following types of resident program units can be created in a database:

» Package: A structure that contains definitions, blocks of PL/SQL code, or
both in a single device;

« Package bodies: Contains the PL/SQL code for the procedures and
functions defined in the package definitions to which they belong;

« Self-contained subprogrames: Procedures and functions are self-contained
subprograms. Functions must return a value to the calling program;



» Database Triggers: Stored subprogrames that are associated with a database
table, view, or event.

7.10.1. Using Enterprise Manager to manage stored program code.

Packages can be viewed if they already exist in the database by selecting the
Packages link on the Schema/Programs property page. The package properties page
opens. Packages can then be searched by schema name, or object name, or neither.
(The latter option will include every package in the result set.)

To view a package definition, select its name in the results list, or select the
package from the results list, and then select Edit. The Edit Package property page
contains the package name, schema, status, and source. From the Edit Package page,
the package definition and package body can be modified and the package can be
compiled. New packages can be created by selecting "Create" on the Packages
property page. Packages can also be deleted there.

The other types of database resident programming units are similarly
managed using Enterprise Manager.

7.11. Control access to schema objects.

By default, only the object owner or users with elevated system privileges
can access a schema object. For any object that needs to be made available to other
users, privileges must be granted to that object. Privileges can be granted directly to
a user or to a role (fig. 14.20.).

’f’ SELECT FROM
’f table

Wy
77 INSERT
|~ UPDATE
g DELETE GRANT

object
privileges _

S
w_~

PrITLR
| 55k EXECUTE
.-E“'-

Fig. 14.20. Control access to schema objects.



7.11.1. Loading data.

Enterprise Manager can be used to load data into tables - in batches. Batch
loading is useful when dealing with a lot of data. Data from files can be loaded on
the operating system or from other databases. It is also possible to export data to
files.

To load data with Enterprise Manager, one method is to use control (.ctl) and
data (.dat) files. These files are formatted as standard SQL*Loader files.

The SQL*Loader control file should not be mistaken with the database
control file. The SQL*Loader control file is used to describe the data file that is used
when loading packages.

Data can be loaded in the following sequence:

1. Log in to Enterprise Manager as a user with administrative rights.

2. Select "Load Data from User Files" in the "Move Row Data" region of the
"Data Movement" page to invoke a six-step loading wizard (fig. 14.21.).

Database Control Database

Logged in As 5YS
Database Instance: orcl
Home Performance Availability Semver Schema Software and Support

Move Row Data Move Database Files Streams Advanced Replication
Export to Export Files Clone Database Setup Setup
Import from Export Files Transport Tablespaces Manage Replication Manage

prifrom Databasge Manage Advanced Queues
Load Data from User Files

Wonitor Export and Import
Jobs

Fig. 14.21. Invoke a six-step data loading wizard.

3. Select Use Existing Control File on the Load Data: Control File page.
Here, the necessary files for the exercise are copied in advance to the

specified default directory.
4. Enter the username and password for the machine. Continued /Next/.

5. Continue.



Load Data: Generate Or Use Existing Control File
Database orcl | Cancel | | Comtinue

) Automatically Generate Control File

A control file will be generated after you define the structure of the data file.

- ® ‘Use Existing Control File

Allowes you to use an existing control file that defines the structure of the data file.
Host Credentials

* |Username | oracle
* Password Il

|_|Save as Preferred Credential

Fig. 14.22. Load data with an existing control file.

6. The location of the data file is specified on the Load Data: Data File page.

The file location can be viewed with the flashlight button. A data file located on the

machine can also be selected. With an existing control file, usually the data file is

described in the control file (fig. 14.23.).
{3y

T P W g

p— S
Control File Data File Load Method  Options  Schedule Review

Load Data: Control File
Database orcl (_Cancel | | Finish | Step 1of6 [Mex

A control file is used to describe what will be loaded and how. Specify the full path and name of the control file on the
database server machine.

fudl/appioracle/oradata/orciload_cust.ctl J

F F F O
S p— \—y
Data File Load Method  Options  Schedule Review

Load Data: Data File
Database orel (Cancel ) (Finish | | Back| Step 2 of 6 Next )

How would you like to specify the file containing the data?
\_'The data file is specified in the control file

(®) provide the full path and name on the database server maching

&

fudl/apploracle/oradata/orclfload_cust.dat

Fig. 14.23. Loading data. Control file and data file.

7. Select Next.
8. The charging method options are conventional path, direct path and
parallel direct path. Both direct path options are faster than the conventional method.



On the "Data loading: loading method" page, Conventional Path is selected (fig.
14.24.).

o FanY O
L A
Load Method Options  Schedule  Review

Load Data: Load Method
Database orcl (_Cancel ) | Finish ) | Back| Step 3 of 6 |Negt )

2/ Conventional Path
Runs SQL INSERT statements to boad data into database tables. Use this option if none of the choices below are appropriate.

'/ Direct Path (faster)
Formats data blocks and writes them directly to the database files. No writing to clustered tables. Mo other writing to destination tables in
progress. No SQL in the contral file.

'/ Parallel Direct Path (fastest)
Wirites data into the same table or into the same partition table in concurrent sessions. Data is only appended. Triggers and constraints are
disabled. Mo indexes maintaned.

(_Cancel ) | Finish ) | Back| Step 3 of 6 |Negt )

Fig. 14.24. Loading data. The loading method.



9. On the "Load Data: Options" page, confirm the selection of options and
click Next.

10. On the Load Data: Schedule page, the information about the schedule is
entered - when it is appropriate to perform the action, continue /Next/ (fig. 14.25.).

Load Data: Schedule

Database orcl Cancel Back | Step 5 of 6 | Next
Specify a name and description for the load data job. Specify a date to start the job.
Job Parameters
Job Name
Description
Job Schedule
Time Zone | (UTC-11:00) Pago Pago W
Start
= Immediately
Later
Date | ©ct 31, 2021 7
{example: Ocl 31, 2021)
Time | 8 50 W ® AN =17
Repeat Repeat Lintil
* ) One .
Time Only Indefinite
Interval Custom
Frequency | 1 Minutes Date | Oct 31,2021 E‘
(example: Oct 31, 2021)
g v 00w [\®lamlpm
Maonthly Time |
Yearly

Fig. 14.25. Data loading schedule.

11. The Load Data View page checks the selection so far.

12. Select Submit Job.

13. Confirmation is received that the job was created successfully.
14. Via View Job, a summary of the job is viewed (fig. 14.26.).



Load Data: Review
Database orel Cancel Back | Step 6 of 6 | Submit Job

Control File  lu0lapploracleloradata/orcliload cust.ctl
Data Fie u0lapploracleloradatalorclflload cust.dat
Log Fie ludlapploracleloradata/orcliLOAD.LOG
Load Method Direct Path (faster)
Fail jobs only on errors (not on warnings) MNo
Job Schedule Immediately
p2how Parameters

Fig. 14.26. Review of the data load job.

15. The summary page should show whether the task was successfully
created. The log file can be viewed by clicking on the task under the Logs heading
or by viewing the log file directly (fig. 14.27.).

Joh Activity
Page Refreshed Oct 31, 2021 9:12:53 AM EET
[EL Confirmation
The job was created successfully

LOADOODO21

Status Active b MName Co | Advanced Search

Wiew Runs W

Wiew Results || Edit || Create Like || Copy To Library suspend || Resurme || Sop )| Delete | | Create Job | OS Command ~ | co

Select Name Status (Executions) Scheduled Targets Target Type Owner Job Type

\2) LOADO0D0Z1 |1 Scheduled Oct 31, 2021 9:12:53 AM (UTC+02:00) orcl Database Instance sSY3 Load
Related Links
Job Library

Fig. 14.27. Registering a data load job.

16. Loaded data can be verified by going to the Tables page, selecting the
specific table and 'View Data'.



