SQLAccess Advisor

In prior releases, Oracle provided a set of advisory procedures in the dbms_olap XE "dbms_olap"  package to help in designing and evaluating materialized views for query rewrite. These functions were known as the Summary Advisor or more appropriately, Oracle 9i Summary Advisor. It was a collection of materialized view analysis and advisory functions and procedures in the dbms_olap package, which focused mainly on materialized view design and tuning.

Overview

Now, Oracle 10g introduces a comprehensive set of functions and procedures, collectively known as SQLAccess Advisor.

The SQLAccess Advisor helps achieve higher performance goals by recommending the proper set of materialized views, materialized view logs, and indexes for a given workload to create, drop, or retain. It handles performance issues and provides suggestions to improve execution of SQL statements. 

The SQLAccess Advisor recommends both bitmap indexes and B-tree indexes. A bitmap index offers a reduced response time for many types of ad hoc queries and reduces storage requirements, compared to other indexing techniques. It is also possible for SQLAccess Advisor to analyze only indexes, or only materialized views, or both of them. It effectively replaces the '9i Summary Advisor'.

The SQLAccess Advisor comes with a new dbms_advisor package, and it can be implemented by using the GUI in Oracle Enterprise Manager. 

Overall Benefits

The SQLAccess Advisor offers the following benefits:

· Based on collected or hypothetical workload information, it can recommend materialized views and indexes.

· It can help in making a materialized view fast refreshable.

· It helps edit and change the materialized view so that general query rewrite is possible.

· It can manage workloads, and also updates and removes recommendations.

· It can perform a quick tune using a single SQL statement.

· Not all functions are available through the SQLAccess Advisor Wizard. You may have to use command line package procedures when the wizard is unable to help.

Using the SQLAccess Advisor

Use the Oracle Enterprise Manager or the dbms_advisor package wizard to invoke the SQLAccess Advisor tool. Broadly speaking, the advisors operate through four main phases to generate tuning recommendations and implement the suggestions. They are as follows:

· Create a Task

· Define the Workload

· Generate the Recommendations

· Implement the Recommendations

Create a Task 

You first need to create a tuning task or SQLAccess task. This is done automatically by the Oracle Enterprise Manager wizard or by the procedure quick_tune of the dbms_advisor package. Otherwise, you can use the create_task procedure of the dbms_advisor package.

A SQLAccess task is an allocated storage object within the SQLAccess Advisor repository that is private to a user. Tasks are used for several functions within the advisor framework, such as setting up default values, storing private data, and performing data analysis.
Define the Workload

The workload consists of one or more SQL statements, plus various statistics and attributes that fully describe each statement. This becomes the primary input and basis for analysis for the SQLAccess Advisor. The workload is stored as a separate object, which is created using the dbms_advisor.create_sqlwkld procedure. 

Because the workload is independent, it must be linked to a task using the dbms_advisor.add_sqlwkld_ref procedure.

Before analysis, you need to set the parameters or guidelines that permit you to control and influence tuning decisions. The guidelines range from various resource limits to choosing where new indexes and materialized views may be placed. Parameters are set in the SQLAccess task and the workload.
Generate the Recommendations

After creating the task, linking it to the workload, and setting the appropriate parameters, recommendations can be generated using the dbms_advisor.execute_task procedure. These recommendations are stored in the SQLAccess Advisor Repository.

Implement the Recommendations

You can view the recommendations from the SQLAccess Advisor by using the catalog views or by generating a script using the dbms_advisor.get_task_script procedure. You can also use the Enterprise Manager to display the recommendations, once the SQLAccess Advisor process has completed. It is left to your discretion whether to implement the suggestions.

The above stages can be depicted in a diagram of workflows as shown in Figure 16.1.
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Figure 16.1 Tuning Exercise with SQLAccess Advisor

The SQL Access Advisor uses the common workload repository used by other advisors. It can take a workload derived from many sources as shown below:

· SQL Cache - where it takes the current contents of v$sql
· User Defined - You specify your workload in an input table

· Hypothetical - SQL Access Advisor generates a likely workload from your dimensional model

· STS (SQL Tuning Set) - From the workload repository 

To support each of these stages, Oracle has provided many procedures as part of the dbms_advisor package. With the help of these procedures, you will be able to manage the tuning tasks, workloads, and the analysis process.

Let's take a closer look at some of the most popular dbms_advisor procedures. For a full list of available procedures, we suggest consulting the Oracle Manual ‘PL/SQL Packages and Types Reference’.

Stage 1 uses the following procedures to manage the SQLAccess Task and workload object.

create_task - Creates a new Advisor task in the repository.

delete_task - Deletes the specified SQLAccess task from the repository.

update_task_attributes - Makes changes to the existing tasks

create_sqlwkld - Creates a new workload object

delete_sqlwkld - Deletes an entire workload object

quick_tune - The operation creates a task using the specified task name. The task will be created using either a specified SQLAccess task template or the built-in default template of sqlaccess_general. This procedure performs all of the necessary operations to analyze a single SQL statement. The operation creates a task for which all parameters are defaulted.

Stage 2 uses the following procedures to make changes to the workload object.

import_sqlwkld_sqlcache - Imports data into a workload from the SQL cache

add_sqlwkld_statement - Adds a single statement to a workload.

delete_sqlwkld_statement - Deletes one or more statements from a workload.

update_sqlwkld_statement - Updates one or more SQL statements in a workload.

Stage 3 uses the following procedures to set and reset parameters related to tasks and workload objects.

set_task_parameter - Modifies a user parameter within a SQLAccess task or a template.

set_sqlwkld_parameter - Sets the value of a workload parameter

reset_task - Resets a task to its initial state. All intermediate and recommendation data will be deleted.

reset_sqlwkld - Resets a workload to its initial state. All journal and log messages are cleared. Workload data will remain untouched.

Stage 4 uses the following procedures to handle the SQL Workload and the execution of analysis.

add_sqlwkld_ref - Establishes a link between the current SQLAccess task and a SQLWkld data object. The link allows an Advisor task to access relevant data for the purpose of doing an analysis.

delete_sqlwkld_ref - Removes a link between the current SQLAccess task and a SQLWkld data object.

execute_task - Performs the SQLAccess Advisor analysis or evaluation for the specified task. Task execution is a synchronous operation.

interrupt_task - Stops a currently executing task. The task will end its operations as it would at a normal exit.

cancel_task - Causes a currently executing operation to terminate. This call does a soft interrupt.

mark_recommendation - Marks a recommendation for import or implementation.

update_rec_attributes - Updates the owner and name of a new object as recommended by Advisor analysis.

create_task_script - Creates a SQL*Plus-compatible SQL script and sends the output to file. The script will contain all of the accepted recommendations from the specified task.

The popular procedures and basic workflow stages are shown in Figure 16.2
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Fig 16.2 Procedures and their relation with tasks and workload objects

Oracle provides many SQLAccess Advisor views that access repository data. Views have been defined to provide all task-related information, such as task parameters, workload, and recommendations. They are shown here in three groups.

Group 1 - views that are common to all advisor modules, including the SQLAccess Advisor. 

DBA_ADVISOR_ACTIONS 

DBA_ADVISOR_COMMANDS

DBA_ADVISOR_DEFINITIONS

DBA_ADVISOR_FINDINGS 


DBA_ADVISOR_JOURNAL


DBA_ADVISOR_LOG 


DBA_ADVISOR_OBJECT_TYPES


DBA_ADVISOR_OBJECTS


DBA_ADVISOR_PARAMETERS 


DBA_ADVISOR_RATIONALE


DBA_ADVISOR_RECOMMENDATIONS


DBA_ADVISOR_TASKS 


DBA_ADVISOR_TEMPLATES 


DBA_ADVISOR_USAGE


Group 2 - Views that are specific to SQLAccess tasks and their operations. See above.

DBA_ADVISOR_SQLA_REC_SUM 

DBA_ADVISOR_SQLA_WK_MAP 

DBA_ADVISOR_SQLA_WK_STMTS

Group 3 - Views that are specific to SQLAccess Advisor SQLWkld data objects. See above.

DBA_ADVISOR_SQLW_JOURNAL

DBA_ADVISOR_SQLW_PARAMETERS 

DBA_ADVISOR_SQLW_STMTS 

DBA_ADVISOR_SQLW_SUM 

DBA_ADVISOR_SQLW_TABLES

DBA_ADVISOR_SQLW_TEMPLATES

An Illustration of SQLAccess Advisor Procedures

In this section, we show some simple examples to illustrate the usage of the procedures while creating and analyzing SQL tuning sessions.

By using the create_task procedure, a task with the description my_sample is created. task_id and task_n are returned by the application.

DBMS_ADVISOR.CREATE_TASK

(DBMS_ADVISOR.SQLACCESS_ADVISOR, :task_id, :task_n, 'MY_Sample', DBMS_ADVISOR.SQLACCESS_GENERAL);

Using the create_sqlwkld procedure, a workload object is created.

DBMS_ADVISOR.CREATE_SQLWKLD(:workload_n, 'My current application workload');

The import_sqlwkld_sqlcache procedure loads the new sqlwkld object (workload_n) from the server’s SQL Cache.

DBMS_ADVISOR.IMPORT_SQLWKLD_SQLCACHE(:workload_n,'NEW','HIGH',:saved_rows,:failed_rows);

The add_sqlwkld_ref procedure establishes a link between the current SQLAccess task (task_n) and the SQLWkld data object (workload_n).

DBMS_ADVISOR.ADD_SQLWKLD_REF(:task_n,:workload_n);

The set_sqlwkld_parameter procedure specifies that the workload_scope should be PARTIAL.

DBMS_ADVISOR.SET_SQLWKLD_PARAMETER(:workload_n, 'WORKLOAD_SCOPE', 'PARTIAL');

The procedure execute_task starts the task execution. task_n is provided to identify the corresponding task.

DBMS_ADVISOR.EXECUTE_TASK(:task_n);

You can monitor the progress with the following statement.

SELECT pct_completion_time

FROM dba_advisor_log WHERE task_name = :task_n;

When the execution is complete, you can review the results of the analysis by looking at various SQLAccess Advisor dictionary views.

SELECT rec_id, total_pre_cost, total_post_cost

dba_advisor_sqla_rec_sum WHERE task_name = :task_n;

Use the create_task_script procedure to view the SQL script corresponding to the recommendations.

DBMS_ADVISOR.CREATE_TASK_SCRIPT (:task_n, 'MY_DIR', 'script.sql');

The examples above are merely a sampling of statements for performing an SQLAccess Advisor tuning session. There is quite lot of flexibility in setting up and executing the tuning sessions.

In addition to the package procedure shown above, the Oracle Enterprise Manager (OEM) can be used to implement the SQLAccess Advisor. The SQLAccess Advisor Wizard is a built-in GUI in the OEM. It has comprehensive facilities to create tasks, create workloads, and analyze at a very rapid speed.



The above is an excerpt from the bestselling Oracle10g book Oracle Database 10g New Features by Mike Ault, Madhu Tumma and Daniel Liu, published by Rampant TechPress.
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