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Oracle 11g Tuning Improvements

• Improved SQL Advisor
• SQL Replay
• Automatic SQL Tuning
• SQL Statistics Management
• SQL Plan Management



First: SQL Advisor…Let’s look Deeper!



Improved SQL Advisor

• Incorporated into Automatic SQL Tuning
• Enhanced to perform faster with better 

recommendations
• Used by:

– Automatic SQL Tuning Advisor
– SQL Replay
– RAT (Real Application Tuning)
– OEM



SQL Tuning Advisor 

• The Automatic SQL Tuning capabilities utilized through the SQL 
Tuning Advisor. 

• SQL Tuning Advisor takes a SQL Tuning Set and invokes the 
Automatic Tuning Optimizer to perform SQL tuning on the 
statements. 

• The SQL Tuning Advisor output is advice or recommendations
– Includes the rationale for each recommendation
– Includes the expected benefit

• Recommendations relate to: 
– collection of statistics on objects
– creation of new indexes
– restructuring of the SQL statement
– creation of SQL Profile. 

• The user can choose to accept or reject the recommendation.



SQL Tuning Set (STS)

• Required for tuning multiple statements. 
• One to Many statements
• Is a database object that stores SQL 

statements along with their execution context. 
• Can be created manually using command line 

APIs or automatically using Oracle Enterprise 
Manager

One… Or Many!...



SQL Advisor Inputs

• ADDM
• High-Load SQL Statements
• Cursor Cache
• STS



SQL Advisor Options

• There are options to manage the scope and duration of a 
tuning task. 

• The scope of a tuning task can be set to limited or 
comprehensive.
– If the limited option is chosen, the SQL Tuning Advisor produces

recommendations based on statistics checks, access path analysis, 
and SQL structure analysis. SQL Profile recommendations are not 
generated.

– If the comprehensive option is selected, the SQL Tuning Advisor 
carries out all the analysis it performs under limited scope plus SQL 
Profiling. 

• The comprehensive defaults to 30 minutes. You can 
change this, for complex statements it won’t be enough!



SQL Advisor Outputs

• After analyzing the SQL statements, the SQL Tuning Advisor 
provides advice on:
– optimizing the execution plan, the rationale for the proposed 

optimization, the estimated performance benefit, and the command to 
implement the advice. 

• You simply have to choose whether or not to accept the 
recommendations to optimize the SQL statements.



Using SQL Advisor

• Enterprise Manager (Database Control)
– Basically a point and click interface
– Gives results per statement
– Allows choice of quick or more complete analysis
– Allows you the choice of implementing results

• SQL Advisor APIs
– Manual control via DBA_SQLTUNE
– Can be called from other tools



Manual SQL Advisor



SQL Advisor and OEM
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SQL Advisor and OEM

• Upon which using XP SP2 with 10.2.0.3 of 
OEM I got….
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SQL Advisor and OEM



So….

• SQL Advisor can help you with tuning
• You must throw lots of resources at it
• Try not to do complex analysis during production
• It may not give you everything you want
• As implemented in 10.2.0.3 for 11g there may be some 

problems…BEWARE
• 11g R1 of OEM promised with Release 2 of 11g



Let’s Look at a Test Case!



Using OEM…OOPS!

• SQL Replay sounds good in theory but I found 
the practice a bit harder. 

• It would have been easier had I been able to 
use the wizards to perform the SQL Replay, 

• During the last step of the install the Database 
Control on the Windows XP release refused to 
startup properly, complained about security 
certificates and fell over. 

• I ended up doing my testing in manual using 
the PL/SQL APIs provided.



SQL Replay Requirements

• You must first have the SQL you want to replay, any 
bind variables needed and be able to recreate the 
needed environment. 

• The SQL statements must be contained in a STS and 
have the needed bind variables assigned. 

• You can build the STS statement by statement 
manually and then use the API to populate the STS 
bind variables.

• My masochistic tendencies only reach so deep, I opted 
to use the option to collect the needed data from the 
AWR datasets. 



Collecting the SQL

So the first step in producing a SQL Replay is to create the 
STS:

SQL> set echo on
SQL> exec dbms_sqltune.create_sqlset('tpcc_workload');
PL/SQL procedure successfully completed.

Gee that was easy! Oracle knew automatically what SQL I 
needed and….no…not in your wildest dreams. 

The above just creates a parking space for the STS to 
reside in. 



Now Populate the STS
So populate the STS with SQL and needed bind variable data:

SQL> declare
2  cur dbms_sqltune.sqlset_cursor;
3  begin
4  open cur for select value(p)
5  from table( dbms_sqltune.select_cursor_cache(
6  'parsing_schema_name = ''TPCC'' ',null, null, null, null,  
7 1, null, 'ALL')) P;
8 dbms_sqltune.load_sqlset(sqlset_name=>'tpcc_workload',
9 populate_cursor=>cur);
10* end;
SQL> /
PL/SQL procedure successfully completed.



Results

Well, that wasn’t so hard. However, this was a brute force 
operation that grabbed every statement that was parsed by 
the TPCC user. So while there were maybe 20 statements I 
was interested in, the process actually grabbed:

SQL> select count(*) from 
table(dbms_sqltune.select_sqlset('tpcc_workload', 
'parsing_schema_name = ''TPCC'' '));

Count(*)
------------

36



Pruning  STS

In Database Control or in OEM we probably could have done 
this visually, I had to use the provided API calls (after 
reviewing what statements I wanted pruned):

SQL> exec 
dbms_sqltune.delete_sqlset('tpcc_workload','sql_text like 
''%OPT_DYN_SAMP%''');
PL/SQL procedure successfully completed.

Depending on the SQL I needed to prune I used a statement 
similar to the one above to remove the offending statements.



First, do a Advisor Run
Now generate a SQL Advisor output so you know what 
needs tuning:
SQL> declare
2  my_task_name varchar2(30);
3  begin
4  my_task_name := 

dbms_sqltune.create_tuning_task(sqlset_name=>'tpcc_work
load',
5  time_limit=>3600,
6  scope=>'COMPREHENSIVE',
7  task_name=>'tpcc_tuning_task',
8  description=>'tpcc tuning task');
9* end;

SQL> /
PL/SQL procedure successfully completed.



Reset Some of the Parameters, Execute
SQL> begin
2  dbms_sqltune.set_tuning_task_parameter(
3  task_name=> 'tpcc_tuning_task',
4  parameter => 'TIME_LIMIT', value=>7200);
5  end;
6  /

PL/SQL procedure successfully completed.

SQL> begin
2  dbms_sqltune.execute_tuning_task(task_name => 

'tpcc_tuning_task');
3  end;
4  /

PL/SQL procedure successfully completed.



Tuning Report Header
SQL> select dbms_sqltune.report_tuning_task('tpcc_tuning_task')
2  from dual;

DBMS_SQLTUNE.REPORT_TUNING_TASK('TPCC_TUNING_TASK')
-----------------------------------------------------
GENERAL INFORMATION SECTION
-----------------------------------------------------Tuning 
Task Name                  : tpcc_tuning_task
Tuning Task Owner                 : SYSTEM
Workload Type                     : SQL Tuning Set
…
Number of Statements in the STS   : 23
-----------------------------------------------------

Global SQL Tuning Result Statistics
-----------------------------------------------------
Number of SQLs Analyzed                      : 23
SQL> select count(*) from dba_advisor_findings;

COUNT(*)
----------

282



Looking at Findings
Let’s restrict the number of returned findings by the task name:
SQL> select message from dba_advisor_findings where 
task_name='tpcc_tuning_task';
MESSAGE
--------------------------------------------------------------------------------
A potentially better execution plan was found for this statement.
Table "TPCC"."C_CUSTOMER" was not analyzed.
Table "TPCC"."C_ORDER" was not analyzed.
Table "TPCC"."C_NEW_ORDER" was not analyzed.
Table "TPCC"."C_CUSTOMER" was not analyzed.
Table "TPCC"."C_STOCK" was not analyzed.
Table "TPCC"."C_ITEM" was not analyzed.
An expensive "UNION" operation was found at line ID 2 of the execution plan.
The optimizer could not merge the view at line ID 1 of the execution plan.
Table "TPCC"."C_WAREHOUSE" was not analyzed.
Table "TPCC"."C_DISTRICT" was not analyzed.
45 rows selected.

SO…DBMS_STATS for a start



New Findings

After generating the statistics I reran the analysis and got:

A potentially better execution plan was found for this statement.
The execution plan of this statement can be improved by creating one or 
more indices.
An expensive "UNION" operation was found at line ID 2 of the execution 
plan.
The optimizer could not merge the view at line ID 1 of the execution plan.



Run First Stage Analysis

SQL> variable t_name varchar2(100);
SQL> exec :t_name := 
dbms_sqlpa.create_analysis_task(sqlset_name => 
'tpcc_workload', task_name => 'tpcc_sql_replay');
PL/SQL procedure successfully completed.
SQL> begin

2  dbms_sqlpa.execute_analysis_task(task_name => 
'tpcc_sql_replay',

3  execution_type => 'TEST EXECUTE',
4  execution_name => 'before_change_tpcc');
5  end;
6  /

PL/SQL procedure successfully completed.



Second Stage

I then created the indexes needed and reanalyzed the 
schema, after which I re-ran the STS through the second 
stage of analysis:

SQL> begin
2  dbms_sqlpa.execute_analysis_task(task_name => 

'tpcc_sql_replay',
3  execution_type => 'TEST EXECUTE',
4  execution_name => 'after_change_tpcc');
5* end;

SQL> /
PL/SQL procedure successfully completed.



Finally!

Ok, finally after a couple of hours effort I could finally run the 
report that would tell me if I improved my SQL or not:
SQL>  exec :rep := 
dbms_sqlpa.report_analysis_task('tpcc_sql_replay', -
> 'text','all','all');
PL/SQL procedure successfully completed.
SQL> set long 100000 longchunksize 100000 linesize 130
SQL> print :rep



Header

General Information                                             
-------------------------------------------------------------------------------------
Task Information:                              Workload Information:                            
--------------------------------------------- -----------------------------------------
Task Name    : tpcc_sql_replay SQL Tuning Set Name      : tpcc_workload
Task Owner   : SYSTEM                          SQL Tuning Set Owner       : SYSTEM            
Description  :                                 Total SQL Statement Count  : 23                

Execution Information:                                          
-----------------------------------------------------------------------------------------

Execution Name  : tpcc_compare Started             : 09/21/2007 09:54:37            
Execution Type  : COMPARE PERFORMANCE    Last Updated        : 09/21/2007 09:54:37            
Description     :                        Global Time Limit   : UNLIMITED                      
Scope           : COMPREHENSIVE          Per-SQL Time Limit  : UNUSED                         
Status          : COMPLETED              Number of Errors    : 0                              



Analysis Section

Analysis Information:                                           
-----------------------------------------------------------------------------------------
Comparison Metric: ELAPSED_TIME                                
------------------
Workload Impact Threshold: 1%                                  
SQL Impact Threshold: 1%                                       
----------------------
Before Change Execution:                       After Change Execution:                     
--------------------------------------------- -----------------------------------------
Execution Name      : before_change_tpcc Execution Name      : after_change_tpcc
Execution Type      : TEST EXECUTE             Execution Type : TEST EXECUTE         
Description         :                          Description      :                      
Scope               : COMPREHENSIVE            Scope          : COMPREHENSIVE        
Status              : COMPLETED                Status           : COMPLETED            
Started             : 09/21/2007 09:09:57      Started        : 09/21/2007 09:52:04   
Last Updated        : 09/21/2007 09:10:08      Last Updated   : 09/21/2007 09:52:11   
Global Time Limit   : UNLIMITED                Global Time Limit   : UNLIMITED            
Per-SQL Time Limit  : UNUSED                   Per-SQL Time Limit  : UNUSED               
Number of Errors    : 0                        Number of Errors    : 0



Summary
Report Summary                                                  
----------------------------------------------------
Projected Workload Change Impact:                               
-------------------------------------------
Overall Impact      :  50.21%                                  
Improvement Impact  :  50.21%                                   
Regression Impact   :  0%                                      

SQL Statement Count                                             
-------------------------------------------
SQL Category  SQL Count  Plan Change Count                     
Overall              23                  0                     
Improved             13                  0                     
Unchanged            10                  0

So, according to the report I got a 50% increase in overall 
performance. However, this was accomplished with no plan 
changes. Come again? 



Some things to remember about SQL Replay:

• Each statement is only executed once
• The database must be returned to the same state it was 

in before each test began (except for the test changes)
• Each statement is executed in the order they are provided 

in the STS.



Magic!

• How can we get a 50% increase in performance with no 
plan changes? 

• Obviously we have some auto-tuning going on under 
the covers that isn’t being reported or documented in 
these reports. 

• Or…it didn't take into account the effect of caching!



Auto Tuning?

• In fact, looking at the overall transactions per second for 
a 200 user load against this TPCC database we see a 
very interesting trend, in the next graph:
– TPS1 is the first TPCC run with no indexes and 

no analysis
– TPS2 is after the analysis but before indexes
– TPS3-6 are post analysis and indexes, but with 

no additional manual tuning performed, but, the 
database was allowed to perform automated 
tuning operations between each run.
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Interesting…

• Supposedly no new plans are implemented unless they 
are 3 times better performance wise than their previous 
incarnation. 

• Yet in my testing performance improved (TPS 
increase) as did scalability (Number of stable users) 
over three days time with no manual, DBA changes 
implemented to the database.



Auto Tuning

• The data in the graph was generated using the Benchmark 
Factory (BMF) tool with a scaling factor of 4 and a maximum 
user load of 200 users with default timing parameters using a 
standard TPCC database (also create by the BMF tool.) 

• Scalability (as measured by stable, increasing performance 
with no large deviations) improved from 50 to 80 users with 
the analysis. 

• Adding indexes resulted in 110, then 140 and then a peak of 
160 users to act against the test database (which by the way 
was a Viao Laptop with 1 gigabyte of memory and a 3 GHz 
CPU with a 500 megabyte SGA on Oracle 11.1.0.6 running on 
Windows XP SP2) 

• An astounding 200 percent increase in scalability by just 
analyzing the schema and adding a couple of indexes!



Statistics Management

• Everything is running fine
• Then comes the nightly/weekly/monthly 

analyze
• POOF! Several critical SQLs performances go 

down the drain
• New statistics caused new execution 

plans…oops!
• 11g offers statistics management



Statistics Management

• DBMS_STATS has been greatly 
extended including SET*PREFS set 
of procedures

• SET*PREFS allows setting of 
PUBLISH to TRUE or FALSE

• TRUE is default
• FALSE places stats in PENDING 

mode
• DIFF_TABLE_STATS_IN_PEN allows 

comparisons



Pending Statistics Views

• DBA_TAB_PENDING_STATS
• DBA_IND_PENDING_STATS



Checking Status

• Select dbms_stats.get_prefs('PUBLISH') 
publish from dual;



Setting Objects

• Exec dbms_stats.set_table_prefs('SH', 
'CUSTOMERS', 'PUBLISH', 'false');



Testing Pending Statistics
If you want the optimizer to use the newly collected pending 
statistics, set the initialization parameter:

OPTIMIZER_PENDING_STATISTICS 

to TRUE  (the default value is FALSE), and run a workload 
against the table or schema:

alter session set optimizer_pending_statistics = TRUE;



Publishing Statistics

If the pending statistics are valid, they can be made public 
by executing the following statement:

Exec dbms_stats.publish_pending_stats(null, null);



By Object
You can also publish the pending statistics for a specific 
database object by using the following statement:

Exec 
dbms_stats.publish_pending_stats('SH','CUSTOMERS');

If you do not want to publish the pending statistics, delete 
them by executing the following statement:

Exec 
dbms_stats.delete_pending_stats('SH','CUSTOMERS');

Using NULL,NULL publishes or deletes all pending 
statistics.



Alternate testing

You can export pending statistics using 
dbms_stats.export_pending_stats function. 

Exporting pending statistics to a test system enables you to 
run a full workload against the new statistics using SQL or 
Database replay.



SQL Plan Management

• Baselines are used to capture plans
• The baseline plans are then used as the 

execution plans
• Only “repeatable” SQL plans are baselined



SQL Plan Management

To enable automatic plan capture, set the 
OPTIMIZER_CAPTURE_SQL_PLAN_BASELINES 
initialization parameter to TRUE. 

By default, this parameter is set to FALSE.



Evolving SQL Plan Baselines

• When a new plan for a SQL statement is found, the plan is 
added as a non-accepted plan. 

• The plan is then verified for performance relative to the 
SQL plan baseline. 

• When it is verified to not cause a performance regression, 
it is changed to an accepted plan and integrated into the 
SQL plan baseline. 

• A successful verification consists of comparing the 
performance to that of a plan selected from the SQL plan 
baseline and ensuring that it delivers better performance.



DBMS_SPM.EVOLVE_SQL_PLAN_BASELINE

• Used to evolve plans
• You provide the name of the plan to use to evolve

SET SERVEROUTPUT ON
SET LONG 10000
DECLARE
report clob;
BEGIN
report := DBMS_SPM.EVOLVE_SQL_PLAN_BASELINE(
sql_handle => 'SYS_SQL_593bc74fca8e6738');
DBMS_OUTPUT.PUT_LINE(report);
END;
/

The report will tell if the plan was evolved.



Seeing Plans

To view the plans stored in the SQL plan baseline for a given 
statement, use the DISPLAY_SQL_PLAN_BASELINE 
function of the DBMS_XPLAN package:

select * from table(
dbms_xplan.display_sql_plan_baseline(
sql_handle=>'SYS_SQL_209d10fabbedc741',
format=>'basic'));



Displaying Plan Baseline Data

You can also display SQL plan baseline information using a 
SELECT statement directly on the 
DBA_SQL_PLAN_BASELINES view:
select sql_handle, plan_name, enabled, accepted, fixed from 
dba_sql_plan_baselines;

SQL_HANDLE               PLAN_NAME                     ENA ACC FIX
-----------------------------------------------------------------
SYS_SQL_209d10fabbedc741 SYS_SQL_PLAN_bbedc741a57b5fc2 YES NO  NO
SYS_SQL_209d10fabbedc741 SYS_SQL_PLAN_bbedc741f554c408 YES YES NO



Plan Storage

By default uses 10% of SYSAUX

Can be changed using:

BEGIN
DBMS_SPM.CONFIGURE(’space_budget_percent’, 30);
END;
/

Can also use a different retention period for unused plans 
(default is 53 weeks)



Questions?



Contact Data

• Mike.ault@quest.com
• www.toadworld.com
• 770-754-9057 (Office line stateside)


