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Lowdown on Stats

» Optimizer Statistics on tables and indexes are vital
for the optimizer to compute optimal execution plans

* In many cases you gather stats with estimate

» Without accurate stats, the optimizer may decide on
a sub-optimal execution plan

* When stats change, the optimizer may change the
plan

» Truth — stats affect the plan, but not necessarily
positively
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Data: Value vs Pattern

(IOUG

Indepondest amcis users group

 State | Customers | %age
After some days

)

The pattern is different;
but still close to the
original pattern. Most
queries should perform
well with the original
execution plan.
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Case 2
cT 1,000 o After some days
NY 5,000 50%
CA 4,000 40%
0,
| mportant CT 2500 12.5%
NY 10,500 52.5%
CA 7,000 35.0%

CT 1,000 10%
NY 5,000 50%
CA 4,000 40%
| mportant CT 2,000 10%
. 0,
The data itself changed,; 7| et S0%
. 0,
but the pattern did not. L 40%
The new stats will not
change the execution
path, and therefore not
needed
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Naked Truth

» Stats can actually create performance issues

» Example
— A query plan had nested loop as a path
— Data changed in the underlying tables
— But the pattern did not change much
— So, NL was still the best path
— Stats were collected

— Optimizer detected the subtle change in data pattern and
changed to hash joins

— Disaster!
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The problem with new stats

» The CBO does not now what is close enough
— Forit, 50.0% and 52.5% are different values

* The internal logic of the CBO may determine a
different plan due to this subtle change

» This new plan may be better, or worse

— This is why many experts recommend not collecting stats
when database performance is acceptable
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John followed the advice

John followed the advice

He stopped collecting stats

The database performance was acceptable
But one day — disaster struck!
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Data Pattern Changed
cT 1,000 o After some days
NY 5,000 50%
CA 4,000 40%
CT 10,500 52.5%
NY 2,500 12.5%
CT was 12.5% but now CA 7,000 35.0%

itis 52.5%
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» Optimal Plan is Different

— Queries against CT used to have index scan; but now a full
table scan would be more appropriate

« Since the stats were not collected, CBO did not know
about the change
— Queries against CT still used index scan
— And NY still used full table scan

+ Disaster!
+ John was blamed
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What's the Solution?

 If only you could predict the effect of new stats before
the CBO uses them

— and make CBO use them if there are no untoward issues

e Other Option
— You can collect stats in a different database
— Test in that database

— If everything looks ok, you can export the stats from there
and import into production database
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Pending Stats

* In Oracle 11g R1, John can use a new feature —
Pending Statistics

* |n short
John collects stats as usual
But the CBO does not see these new stats

John examines the effects of the stats on queries of a
session where these new stats are active

If all look well, he can “publish” these stats
Otherwise, he discards them

Publish Stats After Checking. Arup Nanda 2010 11

COLLABORATE (1I0UG)

How to Make Stats “Pending”

 It's the property of the table (or index)

» Setit by a packaged procedure
DBMS_STATS.SET_TABLE_PREFS

* Example:
begin
dbms_stats.set_table_prefs (
ownname => 'ARUP',
tabname => 'SALES',
pname => 'PUBLISH',
pvalue => 'FALSE'

) ; prefs_false.sql
end; sales_stats.sql

» After this, the stats collected will be pending
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Table Preferences

» The procedure is not new. Used before to set the
default properties for stats collection on a table.

— e.g. to set the default degree of stats collection on the table
to 4:

dbms_stats.set_table_prefs (
ownname => 'ARUP',
tabname => 'SALES',
pname => 'DEGREE",
pvalue => 4
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Stats after “Pending”

* When the table property of stats “PUBLISH” is set to
II”FALSE”

* The stats are not visible to the Optimizer

* The stats will not be updated on USER_TABLES view
either:

select to_char(last_analyzed, 'mm/dd/yy hh24:mi:ss"')

from user_tables

where table_name = 'SALES';

TO_CHAR (LAST_ANAL

09/10/07 22:04:37

la.sql
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Visibility of Pending Stats

* The stats will be visible on a new view
USER_TAB_PENDING_STATS

select to_char(last_analyzed, 'mm/dd/yy
hh24:mi:ss")

from user_tab_pending_stats

where table_name = 'SALES';

TO_CHAR (LAST_ANAL

09/21/07 11:03:35
pending.sql
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Checking the Effect of Pending Stats

» Set a special parameter in the session

alter session set
optimizer_use_pending_statistics = true;

» After this setting, the CBO will consider the new stats
in that session only

* You can even create and index and collect the
pending stats on the presence of the index

* To check if the index would make any sense

alter_true.sql
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Publishing Stats

Once satisfied, you can make the stats visible to
optimizer
begin

dbms_stats.publish_pending_stats

('ARUP', 'SALES');

end;
* Now the USER_TABLES will show the correct stats
Optimizer will use the newly collected stats

Pending Stats will be deleted

publish.sql
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What if the New Stats make it Worse?

» Simply delete them
begin
dbms_stats.delete_pending_stats
("ARUP', *SALES");
end;
* The pending stats will be deleted

* You will not be able to publish them
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Checking for Preferences

* You can check for the preference for publishing stats

on the table SALES:
select dbms_stats.get_prefs ('PUBLISH', 'ARUP','SALES")
from dual;

DBMS_STATS.GET_PREFS('PUBLISH', 'ARUP', 'SALES")

» Or, here is another way, with the change time:
select pname, valchar, valnum, chgtime
from optstat_user_prefs$
where obj# = (select object_id from dba_objects
where object_name = 'SALES’ and owner = 'ARUP')

PNAME VALCHAR CHGTIME

PUBLISH TRUE 02-MAR-10 01.38.56.362783 PM -05:00
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Other Preferences

» The table property is now set to FALSE

* You can set the default stats gathering of a whole
schema to pending
begin
dbms_stats.set_schema_prefs (

ownname => 'ARUP',
pname => "PUBLISH',
pvalue => 'FALSE');

end;

* You can set it for the whole database as well
— dbms_stats.set_database_prefs
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Loading of Partitioned Tables

Load Partition 1. Load Partition
P1 of Table P2 of Table
Rebuild Partition 2. Rebuild Partition
P1 of the Local P2 of the Local
Index Index

Repeat for all . Repeat for all
local indexes local indexes
Collect stats . Collect stats

Collect Table Global Stats

1. You may want to make sure that the final table global
stats are collected after all partition stats are gathered
2. And all are visible to CBO at the same time
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Options

* You can postpone the stats collection of the partitions
to the very end

» But that means you will lose the processing window
that was available after the partition was loaded

» Better option: set the table’s stats PUBLISH
preference to FALSE

» Once the partition is loaded, collect the stat; but defer
the publication to the very end
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Defer Partition Table Stats
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Stats History

* When new stats are collected, they are maintained in a
history as well

* Inthe table SYS.WRI$_OPTSTAT_TAB_HISTORY

» Exposed through *_TAB_STATS_HISTORY

select to_char(stats_update_time, 'mm/dd/yy
hh24:mi:ss")

from user_tab_stats_history

where table_name = 'SALES‘;

TO_CHAR(STATS_UPD
03/01/10 21:32:57 hist.sq
03/01/10 21:40:38
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Reinstate the Stats

» Suppose things go wrong

* You wish the older stats were present rather than the
newly collected ones

* You want to restore the old stats

begin
dbms_stats.restore_table_stats (
ownname => 'ARUP',
tabname => 'SALES',
as_of_timestamp => '14-SEP-07 11:59:00 AM'
)
end; _
reinstate.sql
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Exporting the Pending Stats

» First create a table to hold the stats
begin
dbms_stats.create_stat_table (
ownname => 'ARUP',
stattab => 'STAT_TABLE'

)

end;
» This will create a table called STAT_TABLE
» This table will hold the pending stats

cr_stattab.sql
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Export the stats
* Now export the pending stats to the newly created
stats table
begin
dbms_stats.export_pending_stats (
tabname => 'SALES',
stattab => 'STAT_TABLE'
)
end;

* Now you can export the table and plug in these stats
in a test database

— dbms_stats.import_pending_stats

export.sql
del_stats.sql

import.sql
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Some additional uses

* You can create a SQL Profile in your session
— With private stats

» Then this profile can be applied to the other queries

* You can create SQL Plan Management Baselines
based on these private stats

« Later you can apply these baselines to other
sessions
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Real Appl Testing

* You can use Database Replay and SQL Performance
Analyzer to recreate the production workload

» But under the pending stats, to see the impact

» That way you can predict the impact of the new stats
with your specific workload

Guided Workflow
Page Refreshed Nov 28, 2007 1:53:15 PM EST [ Rafrash | Yiew Data | Real Time: 15 Secand Refresh [v]

The Fallawing quided workFlaw contains the sequence of steps necessary b exacute a successful bwa-trial SQL Perfarmance Analyzer test,
Mate: Be sure that the Trial environment matches the tests yau want ta conduct,

Step  Description Encecuted Status Execute
1 Creake SQL Performance Analyzer Task based on SQL Tuning Set ] » @
2 Replay SQL Tuning Set in Initial Environment -
3 Replay SGL Tuning Set in Changed Environment u
4 Cormpare Step 2 and Step 3 o
S VYiew Trial Comparison Report u
@ TIP For an explanation of the icans and symbols used in the Following table, see the Icon Key
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Summary

* You can modify the property of a table so that new
stats are not visible to the optimizer

* In a session, you can use a special parameter to
make the optimizer see these pending stats, so that
you can test the effect of these stats.

 If you are happy with the stats collected, you can
make them visible to optimizer

» Otherwise, you can discard the stats

* You can see the history of stats collected on tables
* You can restore a previously collected set of stats

* You can export the pending stats to a test database
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Thank You!

Please fill out Evaluation Forms
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