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Object Statistics

Statistics —> Statistics Preferences

Column Usage Information
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Statistics —> Statistics Preferences
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BEGIN
DBMS_STATS.SET_TABLE_PREFS (
OWNNAME => 'APPUSER',
TABNAME => 'SALES',
PNAME  => 'TABLE_CACHED BLOCKS',
PVALUE => '42'
)s
END;
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Table 171-131 SET_TABLE_PREFS Procedure Parameters

Parameter Description

ownname Owner name

tabname Table name

pname Preference name. You can set the default value for following preferences:

* APPROXIMATE_NDV_ALGORITHM
* AUTO_STAT_EXTENSIONS

* CASCADE

* DEGREE

* ESTIMATE_PERCENT

® GRANULARITY

© INCREMENTAL

© INCREMENTAL_LEVEL

INCREMENTAL_STALENESS

METHOD_OPFT

NO_INVALIDATE
OPTIONS

PREFERENCE_OVERRIDES_PARAMETER
PUBLISH

STALE_PERCENT
TABLE_CACHED_BLOCKS

pvalue Preference value. If NULL is specified, it will set the Oracle default value,

PL/SOL Packages and Tvpes Reference, Oracle Database 19¢
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https://docs.oracle.com/en/database/oracle/oracle-database/19/arpls/DBMS_STATS.html

You often use statistics preferences
to solve a particular problem

—i0

» Evaluate whether that problem exists in the target
environment
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Statistics =>

Column Usage Information
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Column Usage Information '

* Information on how you join tables

» Stored internally in SYS.COL_USAGE$

» Used by the optimizer to determine when to create histograms
METHOD_OPT => ... SIZE AUTO

* When missing, statistics gathering creates no or few histograms
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Include statistics in Data Pump

Exclude statistics in Data Pump
Regather statistics after import

Exclude statistics in Data Pump
Import statistics using DBMS_STATS



1 Include statistics in Data Pump
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Petan

expdp ... include=statistics
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Data Pump | Statistics

Data Pump includes:

» Object statistics

+ Table level statistics preferences
» Column usage information

Data Pump does not include:
+ Global statistics preferences
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Importing statistics using Data Pump
is a convenient, but slow option

Not recommended



Importing or transporting statistics
might be a bad idea...

When source and target database do not match



Statistics | When Importing Stats Is Bad

e = = -

Fragmented table Compacted table

Blocks 12000 Blocks 12000
Leaf blocks 11000 Leaf blocks 11000
B-level 4 B-level 4
Clustering factor 10000 Clustering factor 10000

DBMS_STATS.GATHER_TABLE_STATS(...

Blocks 5000
Leaf blocks 4000
B-level 2
Clustering factor 20000
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Statistics | When Importing Stats Is Bad

Potentially a problem

* Fragmented tables

« Changing block size

+ Changing character set

« Compress or decompress

Only a problem for table and index base statistics,
column statistics remain accurate
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2 Exclude statistics in Data Pump
Regather statistics after import
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expdp ... exclude=statistics
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Gather statistics fast

»  Blog post by Nigel Bayliss



begin

dbms_stats.gather_database_stats(
options => TGATHERT,
cascade => TRUE,
degree => DBMS_STATS.AUTO DEGREE);

end;

/
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begin

dbms_stats. h tabase stats(
options => 'GATHER',
“cascade => TRUE,
degree => DBMS_STATS.AUTO DEGREE);

end;

/
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begin
dbms_stats.gather_database_stats(
io => 'GATHER',
cascade => TRUE,
degree => DBMS_STATS.AUTO DEGREE);

end;

/
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begin
dbms_stats.gather_database_stats(
options => 'GATHER',
cascade => TRUE,

degree => DBMS_STATS.AUTO_ DEGREE)(;

end;
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A You're missing statistics preferences
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EXEC DBMS_STATS.EXPORT TABLE PREFS('APPUSER', 'SALES', 'STAGING TAB');

expdp ... tables=APPUSER.STAGING_TAB

impdp ... tables=APPUSER.STAGING_TAB

EXEC DBMS_STATS.IMPORT TABLE PREFS('APPUSER', 'SALES', 'STAGING TAB');
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A You're missing column usage information

+  Statistics gathering creates no histograms
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REGATHER

EXCLUDE

EXCLUDE=STATISTICS First time only

COL_USAGE$ empty METHOD_OPT =>

. SIZE SKEWONLY
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PQ»

GO LIVE

Column usage
information is

updated

il

REGATHER

Use default

METHOD_OPT =>
. SIZE AUTO



begin
dbms_stats.gather_database_stats(

options => 'GATHER',
cascade => TRUE,
degree => DBMS STATS.AUTO DEGREE,

method_opt => FOR ALL COLUMNS SIZE SKEWONLY)

end;
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Gather Statistics

Gathering stats with SIZE SKEWONLY probably:
» Creates more histograms than SIZE AUTO

+ Takes a little longer time

But better too many, than too few histograms
* Missing histograms may lead to suboptimal plans
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Further Information
Transporting statistics

 Blog post: How to Export and Import Statistics Faster Using DBMS STATS in
Paralle]

« Blog post: If Importing Statistics Using DBMS STATS Is Slow

» Blog post: Does Exporting Database Statistics Include the Dictionary Statistics?

—i0

+ Video: Transporting optimizer statistics - pro tips

» Video: Transporting optimizer statistics - demo

« Video: Transporting optimizer statistics - the concept
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3 Exclude statistics in Data Pump
Import statistics using DBMS_STATS
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EXEC DBMS_STATS.EXPORT SCHEMA STATS('APPUSER', 'STAGING_TAB');

expdp ... tables=APPUSER.STAGING_TAB

impdp ... tables=APPUSER.STAGING_TAB

EXEC DBMS_STATS.IMPORT SCHEMA STATS('APPUSER', 'STAGING_TAB');
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The database considers
imported statistics as current

Be sure those statistics are accurate



Data Pump | Statistics
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A You're missing statistics preferences
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A You're missing column usage information

«  Warm up the database before next stats gathering
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Import with Import with
Data Pump ST DBMS_STATS
Time Significant Significant Short
Column usage information Included Missing Missing
Accuracy Potentially inaccurate Accurate Potentially inaccurate
Statistics preferences Included Missing Optional
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Performance Stability Prescription
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What if we had a one-button tool that points
out the bad statements...



‘l SQL Performance Analyzer
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_ 1 Licensing Information

= * Introduction

& « Oracle Al Database Offerings

< * Permitted Features, Options, and Management Packs by Oracle Al Database Offering

« Oracle Al Database Options and Their Permitted Features
« Oracle Management Packs and Their Permitted Features
» Checking for Feature, Option, and Management Pack Usage

* Special License Rights

* Restricted Use Licenses

1.1 Introduction

This Licensing Information document is a part of the product or program documentation under the terms of your Oracle license agreement and is
intended to help you understand the program editions, entitlements, restrictions, prerequisites, special license rights, and/or separately licensed third
party technology terms associated with the Oracle software program(s) covered by this document (the “Program(s)"). Entitled or restricted use products
or components identified in this document that are not provided with the particular Program may be obtained from the Oracle Software Delivery Cloud
website (nttps: clivery.oracle.com)or from media Oracle may provide. If you have a question about your license rights and obligations, m
please contact your Oracle sales representative, review the information provided in Oracle’s Software Investment Guide (LLtp: {us/
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Oracle Real Application Extra cost option: EE-ES  Oracle Real Application Testing includes the following features:
Testing

Included option: BaseDB | ® Database Replay

EE, BaseDB EE-HP,
BaseDB EE-EP, ExaDB ® SQL Performance Analyzer (SPA)
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1

CAPTURE

Capture
workload information
into SQL Tuning Set

3

4

REMEDY




SQL Tuning Set | Definition

El SQL statement
* Context
SQL Tuning Set
“""" Statistics
ﬁ Plans
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exec DBMS_SQLSET.CAPTURE_CURSOR_CACHE ( ... );

exec DBMS_SQLSET.SELECT_CURSOR_CACHE ( ... );
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--Capture directly from cursor cache at regular intervals
exec DBMS_SQLSET.CAPTURE_CURSOR _CACHE ( ... );

--One time sample from cursor cache
exec DBMS_SQLSET.SELECT_CURSOR_CACHE ( ... );

--Capture from AWR
SQL> exec DBMS_SQLSET.SELECT _WORKLOAD_REPOSITORY ( ... );
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SQL> select name, statement_count from dba sqlset;

NAME STATEMENT_COUNT

SALES_APP_WORKLOAD 2343
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SQL> select view _name from dba_views where view_name like
'"DBA%SQLSET% ' ;

VIEW_NAME

DBA_SQLSET
DBA_SQLSET_REFERENCES
DBA_SQLSET_STATEMENTS
DBA_SQLSET_BINDS
DBA_SQLSET_PLANS
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SQL> select name, statement_count from dba_sqlset;

NAME STATEMENT_COUNT

SALES_APP_WORKLOAD 2343
SYS_AUTO_STS 6426
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Automatic SQL Tuning Set
is not meant to be transported

Collect into your own SQL Tuning Set



Gather at least a full month
of workload data

* Assistin testing your database
« Useful in solving post-migration performance problems
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EXEC DBMS_SQLSET.PACK STGTAB ( ... );

EXEC DBMS_SQLSET.UNPACK_STGTAB ( ... );
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-- If you have many bind variables in your queries, increase the number of binds
-- to capture from 400 (default) to 3999 (max)

alter system set " _cursor_bind_capture_area_size"=3999;
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Further Information
SQL Tuning Set

* Blog post: Qracle SOI_Tuning Sets (STS) — The foundation for SOL Tuning

—i0

« Blog post: What is the automatic SOL tuning set?
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CAPTURE ANALYZE FIX REMEDY

Analyze performance after
migration using SQL
Performance Analyzer




SQL Performance Analyzer
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@ Test execution

COMPARE

Report

COMPARE
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Projected Workload Change Impact:

Overall Impact

aea%
Improvement Impact : S0.98%)
-26.35%

Regression Impact

70
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SQL Statement Count

___
Overall 43
___
__—
Unchanged

Unsupported n';' d
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Top 32 SQL Sorted by Absolute Value of Change Impact on the Workload

80 csvOxdmoc394t | -.36% 2734 4689.26664228237 5868  -25.14% n
60 4hbzjyhdp336s 21% 2818 668.862668559262) 10/ 98.5%|n
76 a8ntu3081hfgw -18% 2818/ 262.609207374024 828 -2153% y
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SQL Details:

Object ID 147

Schema Name :TPCC

Container Name : Unknown (con_dbid: 344460545)

SQLID : Ocwuxyv314weg

Execution Frequency : 18254

SQL Text : SELECT ROWID FROM CUSTOMER WHERE C_W_ID =:B3 AND C_D_ID = :B2 AND C_LAST =:B1
Bind Variables:

1- (NUMBER): 3
2 - (NUMBER): 7
3 - (VARCHAR2): ESEEINGOUGHT
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Object ID
Schema Name
Container Name

SQL ID

Execution Frequency

SQL Text

Bind Variables

J
. . .‘
cpu_time || -106.5% .000494 .013743 -2681.43%
user_io_time | [ 0

buffer_gets | -130.82% 253 7252 -2759.03%

745969.19% 255 1982 677.25%

cost |
reads | 0% o 0 0%
writes | 0% 0 0 0%
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Execution Plan Before Change:

Plan Hash Value : 612465046

Id Operation Name Rows Bytes Cost Time
0 SELECT STATEMENT 255
1 SORT ORDER BY

2 92 255 00:00:01

2 92 254 00:00:01
CUSTOMER_I1 3000 10 00:00:01

2 TABLEACCESS BY INDEX ROWID BATCHED CUSTOMER
3 INDEX RANGE SCAN

75
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Execution Plan After Change:

Plan Id 1545
Plan Hash Value : 4040750106

Id Operation Name Rows Bytes Cost Time
0 SELECT STATEMENT 2 92 1982 00:00:01
1 SORT ORDER BY 2 92 1982 00:00:01

*2 TABLEACCESS FULL CUSTOMER 2 92 1981 00:00:01

Predicate Information (identified by operation id):

« 2 -filter("C_LAST"=:B1 AND "C_D_ID"=:B2 AND "C_W_ID"=:B3)
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You don't need to connect your app
to use SQL Performance Analyzer



You can use SQL Performance Analyzer
to test any change to your database



Schema changes may interfere with
SQL Performance Analyzer
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Further Information
SQL Performance Analyzer

* Blog post: Smooth transition to Autonomous Database using SPA

=8
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Fixing Statements '

Most cloud offerings have access to a number of tools:

SQL Tuning Advisor

Real-time SQL Monitoring
SQL Access Advisor
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Perhaps you even have access to a DBA



&

You could also ask ChatGPT



@ What is the best fix?

« Does it have any side effects?

85  Copyright © 2026, Oracle and/or its affiliates



Continuous Improvement
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COMPARE

COMPARE
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Continuous Improvement

SR

Implement Test
change execute
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SQL Plan Management is the best tool
to ensure plan stability



-- Toggles creation of SQL plan baselines for all repeatable statements
-- Usually, not recommended to capture and create baselines for all statements

alter system set optimizer_capture_sql plan_baselines=true;
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SQL Plan Management

Se
cond CXGcM.H on

(@\ <—— Next execurtion Something changed:

¢ New statistics

% Filter on: » New parameters
e * Schema » Upgrade
Plan B + SQL text
/ . Mo_dule
Flan n + Action No plans in baseline Plan history

/ /

Plan History

Plan A Plan B
Accepted Not accepted
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-- Restricts the optimizer to only use plans that are accepted
-- This is the default value

alter system set optimizer_use_sql_plan_baselines=true;
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SQL Plan Management

Optimizer chooses one Optimizer
of the accepted plavs discards plan B

ﬂ % Plan History

Plan A Plan B

Accepted Not accepted
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SQL Plan Management

Manually EVolve
accept plans task

/  /

23

g8 &2

Plan A Plan B Plan C
Accepted  Accepted  Accepted
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Plan B Plan C
Not accepted Not accepted




-- The database stores plans in the plan history for 53 weeks.
-- This might consume a lot of space. Consider lowering the limit.

exec dbms_spm.configure('plan_retention_weeks', 5);
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You can manually create plan baselines
for specific statements



-- Load all plans from a SQL tuning set into plan baselines
-- Plans are accepted automatically without test execution

var cnt number;
exec :cnt := DBMS_SPM.LOAD_PLANS FROM_SQLSET(
basic_filter => 'sql_id=''@cwuxyv3ldwcg''",
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Plan baselines are transportable;
create in test, use in production



exec DBMS_SPM.PACK STGTAB BASELINE(sql_handle => SQL_130f372d9ffe4df9, ...);
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exec DBMS_SPM.PACK_STGTAB_BASELINE(sql_handle => SQL 136f372d9ffe4df9,
exec DBMS_SPM.PACK_STGTAB_BASELINE(sql_handle => SQL 51dc7232adc62849,
exec DBMS_SPM.PACK_STGTAB_BASELINE(sql_handle => SQL 3f38bc33ae7086c9,
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-- Pack baselines from "problematic" statements into staging table

exec DBMS_SPM.PACK_STGTAB_BASELINE(sql _handle => SQL_130f372d9ffeddf9, ...);
exec DBMS_SPM.PACK_STGTAB_BASELINE(sql_handle => SQL_51dc7232adc62849, ...),
exec DBMS_SPM.PACK_STGTAB_BASELINE(sql_handle => SQL_3f38bc33ae7086c9, ...);

-- After production migration, import plan baselines to fix regressions
exec DBMS_SPM.UNPACK_STGTAB_BASELINE( ... );
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Let's automate it
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Automatic SQL Plan Management

l

+ User executes SQL
+ Optimizer chooses a different execution plan
* Executes with new plan
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Automatic SQL Plan Management

@

l

» Background job (30 min)
+ Finds resource-intensive SQLs
» Evaluate execution statistics against previous executions
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Automatic SQL Plan Management

E%

+ Creates a plan baseline with the best plan
» Next execution uses an accepted plan

+ Oracle Database 19¢ Enterprise Edition, RU 19.22
» Exadata and Autonomous Al Database
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Real-Time SQL Plan Management

l

+ User executes SQL
+ Optimizer chooses a different execution plan
* Executes with new plan
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Real-Time SQL Plan Management

@

|

» Compares execution statistics with history
« Comparison is performed in the user foreground session
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Real-Time SQL Plan Management

E%

+ Creates a plan baseline with the best plan
» Next execution uses an accepted plan

+ Oracle Al Database 26ai Enterprise Edition
« Autonomous Al Database 19¢
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Here's one for the Top Gun DBA
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DEMO

Regressing statement
Fix using SQL Plan Management

[@] Watch on YouTube
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https://youtu.be/6eMTDK2WR9Q

--Loads all known plans from cursor cache, AWR,
--and automatic SQL tuning sets into a SQL plan baseline.
--Use Evolve Advisor to find the best plan and mark that as accepted.

var report clob;
exec :report := dbms_spm.add verified sql plan_baseline('<sql_id>');

select :report report from dual;
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What Happened? '

+ A statement regressed

- DBA executes DBMS_SPM.ADD_VERIFIED SQL_PLAN_BASELINE

* It finds all previous executions of statement

+ Cursor cache, AWR, SQL tuning set, Automatic SQL Tuning Set
» Use SQL Plan Management Evolve Advisor to find best-performing plan
» Create SQL plan baseline with best-performing plan as accepted plan

* Next execution of statement uses the accepted plan
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sQL Who said literals?

«  SQL Plan Management is not a good fit for an
application that doesn't use bind variables
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select * from sales
select * from sales
select * from sales
select * from sales
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where
where
where
where

order_id=42;
order_id=56;
order_id=101;
order_id=220;



--Application using literals creates many distinct statements
--You'd get 4 plan baselines

select * from sales where order_id=42;

select * from sales where order_id=56;

select * from sales where order_id=101;

select * from sales where order_id=220;

--Ideally change the application to use literals
--You'd get only 1 plan baseline
select * from sales where order_id=:bl;

115 Copyright ® 2026, Oracle and/or its affiliates



Generally, avoid setting
CURSOR_SHARING=FORCE

«  Advice from Real-World Performance Group
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https://docs.oracle.com/en/database/oracle/oracle-database/19/tgsql/improving-rwp-cursor-sharing.html
https://docs.oracle.com/en/database/oracle/oracle-database/19/tgsql/improving-rwp-cursor-sharing.html
https://docs.oracle.com/en/database/oracle/oracle-database/19/tgsql/improving-rwp-cursor-sharing.html
https://docs.oracle.com/en/database/oracle/oracle-database/19/tgsql/improving-rwp-cursor-sharing.html

Use SQL Profiles

e Part of Tuning Pack
e Included in most cloud offerings




Further Information
SQL Plan Management

» Blog post: SOL Plan Management Cheat Sheet — Part 1

+ Blog post: SOL Plan Management Cheat Sheet — Part 2

+ Blog post: What is automatic SOL plan management and why should you care?

—i0

* Blog post: What is Real-time SQL plan Management?

» My Oracle Support: Things to Consider to Avoid SQL Plan Management (SPM)
Related Problems on 19¢ (KB139467)
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https://blogs.oracle.com/optimizer/spm-cheat-sheet-part-1
https://blogs.oracle.com/optimizer/spm-cheat-sheet-part-1
https://blogs.oracle.com/optimizer/spm-cheat-sheet-part-1
https://blogs.oracle.com/optimizer/spm-cheat-sheet-part-2
https://blogs.oracle.com/optimizer/spm-cheat-sheet-part-2
https://blogs.oracle.com/optimizer/spm-cheat-sheet-part-2
https://blogs.oracle.com/optimizer/what-is-automatic-sql-plan-management-and-why-should-you-care
https://blogs.oracle.com/optimizer/what-is-realtime-spm
https://blogs.oracle.com/optimizer/what-is-realtime-spm
https://blogs.oracle.com/optimizer/what-is-realtime-spm
https://support.oracle.com/support/?documentId=KB139467
https://support.oracle.com/support/?documentId=KB139467

1 2

CAPTURE ANALYZE




Hands-on Lab

Top Gun DBA:
Zero-Turbulence Upgrades, Stable Performance

It's better to fail in our lab, than in production

Access lab on Oracle Live Labs
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https://livelabs.oracle.com/pls/apex/f?p=133:180:12835924991414::::wid:3943
https://livelabs.oracle.com/ords/r/dbpm/livelabs/view-workshop?wid=4523

Key Learnings

1 Gather workload information

2 Test with SQL Performance Analyzer

N

3 Use SQL Plan Management
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Oracle

DBAs

run the world




YouTube Channel

@ Oracle Database Upgrades and Migrations

wier
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123 Copyright ® 2026, Oracle and/or its affiliates

S e e e i i
— — - — 2
MRl <l
e
_—HM- w =
e e ey
e, Vs = — i
@ @ > 2 g S
Y S
© = = s = =
T T T T M Ngtane i | B Y
e ——
& § — —~ 2
KB an . I -
- L et
e - =
T | S I asiesiod =
e —— ———
a _ - B0 ‘B

https://www.youtube.com/@upgradenow

* 300+ videos

* New videos every week
* No marketing

* No buzzword

e Alltech



https://www.youtube.com/channel/UCTKvCZwAbOeTSRFQDAh7yXw
https://www.youtube.com/@upgradenow

Thank You
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