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Who am 1?

Why am | talking?

Setting Expectations
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Mmmm, | was kind of asking myself that question this
morning and will definitely be asking it tomorrow.
Even though | have to present again at 10:00!

| am Doug
Doug | am << Dr. Seuss Edition
Actually | am Douglas
é or, | f y olhougreerD&g®t t i s h,

I'm not from round here
You will have probably noticed that already
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Movember

Raising funds for and awareness
of male cancer

http://mobro.co/dougburns
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Partitioned objects are inevitable when working with
large databases

Maintaining statistics on partitioned objects is one of the
primary challenges of the DW designer/developer/DBA

There are many options that vary between versions but
the fundamental challenges are the same

Trade-off between statistics quality and collection effort

People keep getting it wrong!
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We have one hour and Optimiser Statistics is a big
subject!

What | won't include
No Histograms
No Sampling Sizes
No Indexes
No Detall

Level of depth i paper
http://oracledoug.com/stats.docx
Will also have the link on the final slide

23/11/2011

Slide 10 of 79



Introduction

Simple Fundamentals

Statistics on Partitioned Objects
The Quality/Performance Trade-off
Aggregation Scenarios

Alternative Strategies

Incremental Statistics

Conclusions and References

23/11/2011

Slide 11 of 79



The CBO evaluates potential execution plans using

Rules and formulae embedded in the code

Some control through
Configuration parameters
Hints

Statistics
Describing the content of data objects (Object Statistics)
e.g. Tables, Indexes, Clusters

Describing system characteristics (System Statistics)
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The CBO uses statistics to estimate row source
cardinalities

How many rows do we expect a specific operation to return

Primary driver in selecting the best operations to perform and
their order

Inaccurate or missing statistics are the most common
cause of sub-optimal execution plans

Hard work on designing and implementing appropriate
statistics maintenance will pay off across the system
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P 20110201 P 20110202 Range Partition by Date

- " Source System
Moscow

B ] Source System

London

—
-
I
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Global

Describe the entire table or index and all of it's underlying
partitions and subpartitions as a whole

Importanti GLOBAL STATS=YES/NO

Partition

Describe individual partitions and potentially the underlying
subpartitions as a whole

ImportantT GLOBAL STATS=YES/NO

Subpartition

Describe individual subpartitions
Implicitly, GLOBAL STATS=YES
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If a statement accesses multiple partitions the CBO
will use Global Statistics.

If a statement is able to limit access to a single
partition, then the partition statistics will be used.

If a statement accesses a single subpartition, then
subpartition statistics can be used. However, prior
to 10.2.0.4, subpartition statistics are rarely used.

For most applications you will need both Global and
Partition stats for the CBO to operate effectively

23/11/2011 Slide 17 of 79



Introduction

Simple Fundamentals

Statistics on Partitioned Objects
The Quality/Performance Trade-off
Aggregation Scenarios

Alternative Strategies

Incremental Statistics

Conclusions and References

23/11/2011

Slide 18 of 79



Data loaded for
Moscow /

20110202
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Welglefe]g Potentially Stale
Statistics

Others

23/11/2011 Slide 20 of 79



ALL
AUTO

DEFAULT

GLOBAL

GLOBAL AND
PARTITION
PARTITION

SUBPARTITION

23/11/2011

Global, Partition and Subpartition

Determines granularity based on partitioning type. This is
the default

Gathers global and partition-level stats. This option is
deprecated, and while currently supported, it is included in
the documentation for legacy reasons only. You should use
'GLOBAL AND PARTITION' for this functionality.

Global

Global and Partition (but not subpartition) stats

Partition (specify PARTNAME for a specific partition. Default
is all partitions.)

Subpartition (specify PARTNAME for a specific subpartition.
Default is all subpartitions.)
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TEST_TAB1
@

London dbms_stats.gather table_stats (
GRANULARITY =>'SUBPARTITION',
PARTNAME =>"'P_20110202_MOSCOW");

Others
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TEST_TAB1 <j
P_20110201 P_20110202

Moscow

Moscow

London dbms_stats.gather table_stats (
GRANULARITY =>"ALL"Y;

Others
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London
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dbms_stats.gather table_stats (
GRANULARITY =>'GLOBALY;



TEST TAB1
P 20110201 P 20110202

Tt

Moscow

Moscow

dbms_stats.gather table_stats (
GRANULARITY =>'DEFAULT,
PARTNAME =>'P_20110202_MOSCOW");

London
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dbms_stats.gather_table stats (
GRANULARITY =>'GLOBAL AND PARTITION',
PARTNAME =>"'P_20110202_MOSCOW);



Collecting Global Stats becomes progressively more
expensive as Oracle visits more partitions

Oracle provides another option
Aggregated or Approximate Global Stats

Only gather stats on the lower levels of the object
Partition on partitioned tables
Subpartition on composite-partitioned tables

DBMS_STATS will aggregate the underlying statistics to
generate approximate global statistics at higher levels

Important T GLOBAL_STATS=NO
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P_20110201

GLOBAL_STATS=NO
NUM_ROWS = 3

MOSCOW

GLOBAL_STATS=YES
NUM_ROWS = 3

23/11/2011

GLOBAL_STATS=NO

TEST_TAB1

GRANULARITY =>

NUM_ROWS = 11 'SUBPARTITION'
4 8 rows N
P 20110202 inserted for

GLOBAL_STATS=NO
NUM_ROWS = 8

Moscow

20110202

LONDON MOSCOW
GLOBAL_STATS=YES GLOBAL_STATS=YES
NUM_ROWS =5 NUM_ROWS = 3
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P_20110201

GLOBAL_STATS=NO
NUM_ROWS = 3

MOSCOW

GLOBAL_STATS=YES
NUM_ROWS = 3

23/11/2011

TEST_TAB1

GLOBAL_STATS=NO
NUM_ROWS =11 19

P_20110202

GLOBAL_STATS=NO
NUM_ROWS = 8 16

/ )

Stats
gathered
on

. Subpatrtition

LONDON MOSCOW
GLOBAL_STATS=YES GLOBAL_STATS=YES
NUM_ROWS =5 NUM_ROWS =3 11
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NDV = Number of Distinct
Values in STATUS

TEST_TAB1

STATUSNDV =1
STATUS H/L = P/P )
H/L = Highest and Lowest

P_20110201 P_20110202
STATUSNDV =1 STATUSNDV =1
STATUS H/L = P/P STATUS H/L = P/P
MOSCOW LONDON MOSCOW
STATUSNDV =1 STATUSNDV =1 STATUSNDV =1
STATUS H/L = P/P STATUS H/L = P/P STATUS HIL = P/P
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P_20110201

STATUSNDV =1
STATUS H/L = P/P

MOSCOW

STATUSNDV =1
STATUS H/L = P/P

23/11/2011

TEST_TAB1

STATUSNDV =14
STATUS H/L = RP/R P/U

4 N
New
P 20110202
) STATUS=U
STATUSNDV =1 3
STATUS HIL = /R P/U appeared

Vi

LONDON MOSCOW
STATUS NDV =1 STATUS NDV =41 2
STATUS H/L = P/P STATUS H/L = R/R P/U
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You have a choice

Gather True Global Stats

More accurate NDVs

Requires high-cost full table scan (which will get progressively
slower and more expensive as tables grow)

Maybe an occasional activity?

Gather True Partition Stats and Aggregated Global Stats
Accurate row counts and column High/Low values
Wildly inaccurate NDVs
Requires low-cost partition scan activity plus aggregation
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Take care if you decide to use Aggregated Global Stats

Several implicit rules govern the aggregation process
It is your responsibility to understand these rules

| have seen every issue I'm about to describe
In the past 2 years
Working on systems with people who are usually pretty smart
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Scenario 1

Aggregated Global Stats at Table-level

Subpartition Stats gathered at subpartition-level as part of
new subpartition load process

Emergency hits when someone tries to INSERT data for
which there is no valid subpartition

Solution T quickly add a new partition and gather stats on
new subpartition.
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P_20110201

GLOBAL_STATS=NO
NUM_ROWS =11

MOSCOW

GLOBAL_STATS=YES
NUM_ROWS =11

23/11/2011

TEST_TAB1

GLOBAL_STATS=NO
NUM_ROWS =11
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P_2011020

GLOBAL_STATS=N
NUM_ROWS =11

MOSCOW

GLOBAL_STATS=YES

NUM_ROWS =11

23/11/2011

TEST_TAB1

GLOBAL_STATS=NO

NUM_ROWS IS ?

é New )
subpartition
with no stats

wyet/

LONDON

GLOBAL_STATS=NO
NUM_ROWS = NULL

What will
number of
rows be?

J

P_20110202

GLOBAL_STATS=NO
NUM_ROWS IS ?

( New data
inserted and
stats

nghered/

MOSCOW

GLOBAL_STATS=YES
NUM_ROWS = 3
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P_20110201

GLOBAL_STATS=NO
NUM_ROWS =11

MOSCOW

GLOBAL_STATS=YES

NUM_ROWS =11

23/11/2011

-

A\

GLOBAL_STATS=NO global stats
NUM_ROWS IS NULL invalidated
J
P_20110202
No partition GLOBAL_STATS=NO
B NUM_ROWS IS NULL
subpartitions
have stats
DON MOSCOW
GLOBAL_STATS=NO GLOBAL_STATS=YES
NUM_ROWS = NULL NUM_ROWS = 3
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TEST TAB1 ... and fixes

GLOBAL_STATS=NO aggregated
NUM_ROWS IS 14 global stats
~
P_20110201 P_20110202 oo (L[REEE
- aggregated
GLOBAL_STATS=NO GLOBAL_STATS=NO stats on
NUM_ROWS = 11 NUM_ROWS IS 3 .
partition
MOSCOW LONDON MOSCOW
GL GLOBAL_STATS=YES GLOBAL_STATS=YES
NU Gatherlng stats NUM_ROWS =0 NUM_ROWS =3

on all
subpartitions ...
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Scenario 2

Aggregated Global Stats at Table-level

Sub-partition Stats gathered at Sub-partition-level as part
of new partition load process

Performance of several queries is horrible and poor NDVs
at the Table-level are identified as root cause

Solution i Gather Global Stats quickly!
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P_20110201

GLOBAL_STATS=NO
NUM_ROWS = 3

MOSCOW

GLOBAL_STATS=YES
NUM_ROWS = 3

23/11/2011

TEST_TAB1

GLOBAL_STATS=NO
NUM_ROWS = 3
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P_20110201

GLOBAL_STATS=NO
NUM_ROWS = 3

MOSCOW

GLOBAL_STATS=YES
NUM_ROWS = 3

23/11/2011

TEST_TAB1

GLOBAL_STATS=YES
NUM_ROWS = 3

Global Stats
gathered

~

J
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P_20110201

GLOBAL_STATS=NO
NUM_ROWS = 3

MOSCOW

GLOBAL_STATS=YES
NUM_ROWS = 3

23/11/2011

TEST TAB1 W -
New partition &
GLOBAL_STATS=YES .. .
NUM_ROWS = ? subpartitions with

stats gathered

J

P_20110202

GLOBAL_STATS=NO
NUM_ROWS = 8

LONDON MOSCOW
GLOBAL_STATS=YES GLOBAL_STATS=YES
NUM_ROWS =5 NUM_ROWS = 3
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P_20110201

GLOBAL_STATS=NO
NUM_ROWS = 3

MOSCOW

GLOBAL_STATS=YES
NUM_ROWS = 3

23/11/2011

TEST_TAB1

GLOBAL_STATS=YES
NUM_ROWS = 3

P_20110202

GLOBAL_STATS=NO
NUM_ROWS = 8

LONDON MOSCOW
GLOBAL_STATS=YES GLOBAL_STATS=YES
NUM_ROWS =5 NUM_ROWS = 3
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Scenario 3

Aggregated Global Stats at Table-level
Statistics are gathered on temporary Load Table
Load Table is exchanged with partition of target table

Objective is to minimise activity on target table and ensure
that stats are available on partition immediately on
exchange
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P_20110201

GLOBAL_STATS=NO
NUM_ROWS = 3

MOSCOW

GLOBAL_STATS=YES
NUM_ROWS = 3

23/11/2011

TEST_TAB1

GLOBAL_STATS=NO
NUM_ROWS = 3

a )
Temporary
Load Table
with stats
g V_J
LOAD TAB1

GLOBAL_STATS=YES
NUM_ROWS = 10
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P_20110201

GLOBAL_STATS=NO
NUM_ROWS = 3

MOSCOW

GLOBAL_STATS=YES
NUM_ROWS = 3

23/11/2011

TEST_TAB1

GLOBAL_STATS=NO
NUM_ROWS = 3

-

P_20110202

GLOBAL_STATS=NO

7 —

NUM_ROWS IS NULL

LONDON

GLOBAL_STATS=NO

New Partition &
Subpartition
without stats

\

J

LOAD_TAB1

GLOBAL_STATS=YES

NUM_ROWS IS NULL NUM_ROWS =10
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P_2011020

GLOBAL_STATS=
NUM_ROWS = 3

» N
TEST_TAB1 All subpartitions )
GLOBAL_STATS=NO have stats, so

NUM_ROWS = ?

-

<

~
Data and stats
appear at partition
exchange

MOSCOW

GLOBAL_STATS=YES

NUM_ROWS = 3

23/11/2011

=

LONDON

what happened to
Global Stats?

J

P_20110202

GLOBAL_STATS=NO
NUM_ROWS = ?

LOAD_TAB1

GLOBAL_STATS=YES GLOBAL_STATS=NO
NUM_ROWS = 10

NUM_ROWS IS NULL
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P_20110201

GLOBAL_STATS=NO
NUM_ROWS = 3

MOSCOW

GLOBAL_STATS=YES
NUM_ROWS = 3

23/11/2011

TEST TAB1 )

GLOBAL_STATS=NO No statistics
MEERGES = aggregation!

J

P_20110202

GLOBAL_STATS=NO
NUM_ROWS IS NULL

LONDON

GLOBAL_STATS=YES
NUM_ROWS = 10
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Hidden parameter used to minimise the impact of
statistics aggregation process

Default is TRUE which means minimise aggregation

Partition exchange will not trigger the aggregation
process!

Solutions
Change hidden parameter i speak to Support
Exchange-then-Gather (another good reason for this later)
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Wildly inaccurate NDVs which will impact Execution
Plans

Take care with the aggregation process

Do not use aggregated statistics unless you really don't
have time to gather true Global Stats

But the problem is, what if your table is so damn big that
you can never manage to update those Global Stats?
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If stats collection is such a nightmare, perhaps we
shouldn't bother gathering stats at all?

Dynamic Sampling could be used
Gather no stats manually

When statements are parsed, Oracle will execute queries against
objects to generate temporary stats on-the-fly

| would not recommend this as a system-wide strategy
What happened when stats were missing in earlier examples!
Recurring overhead for every query
Either expensive or low quality stats
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Gathering stats takes time and resources

The resulting stats describe your data to help the CBO
determine optimal execution plans

If you know your data well enough to know the
appropriate stats, why not just set them manually and
avoid the collection overhead?

Plenty of appropriate DBMS_STATS procedures

Not a new idea and discussed in several places on the
net (including JL chapter in latest Oak Table book)
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Positives

Very fast and low resource method for setting statistics on new
partitions

Potential improvements to plan stability when accessing time-
period partitions that are filled over time

Negatives
You need to know your data well, particularly any time periodicity
You need to develop your own code implementation

You could undermine the CBO's ability to use more appropriate
execution plans as data changes over time

Does not eliminate the difficulty in maintaining accurate Global
Statistics, although these could be set manually too
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Extending the concept of setting statistics manually

Instead of trying to work out what the appropriate
statistics are for a new partition, copy the statistics from
another partition

The previous partition T increasing volumes?

A golden template partition i plan stability?

A prior partition to reflect the periodicity of your data. The second
Tuesday from last month, Tuesday from last week, the 8t of last
month

Supported from 10.2.0.4
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P_20110201

GLOBAL_STATS=YES
NUM_ROWS = 3

MOSCOW

GLOBAL_STATS=YES
NUM_ROWS = 3

23/11/2011

TEST_TAB1

GLOBAL_STATS=YES
NUM_ROWS = 3

dbms_stats.copy_table_stats (
‘TESTUSER', TEST _TAB1',
srcpartname  =>'P_20110201',
dstpartname  =>'P_20110202";

dbms_stats.copy_table_stats (
‘TESTUSER', TEST_TAB1',
srcpartname  =>'P_20110201 _MOSCOW/,
dstpartname  =>'P_20110202_MOSCOW");
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P_20110201

GLOBAL_STATS=YES
NUM_ROWS = 3

MOSCOW

GLOBAL_STATS=YES
NUM_ROWS = 3

23/11/2011

TEST_TAB1

GLOBAL_STATS=YES
NUM_ROWS = 3

P_20110202

GLOBAL_STATS=YES
NUM_ROWS =3

MOSCOW

GLOBAL_STATS=YES
NUM_ROWS = 3
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The previous example doesn't work on an unpatched
10.2.0.4

When copying stats between partitions on a composite
partitioned object (one with subpartitions)

SQL>exec dbms_stats.copy table_ stats ( ownname =>'TESTUSER’,
tabname =>'TEST_TABI, srcpartname  =>'P_20110201',
dstpartname =>'P 20110202)

BEGIN dbms_stats.copy table_stats (ownname =>'TESTUSER’,
tabname =>'TEST TAB1', srcparthame =>'P_20110201",
dstparthame =>'P 20110202) END;

*

ERROR at line 1:

ORA 06533: Subscript beyond count

ORA 06512: at "SYS.DBMS_STATS", line 17408
ORA 06512: at line 1
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Bug number 8318020

Merge Label Request 8866627
Fixes a variety of stats-related bugs

Patchset 10.2.0.5

Upgrade to 11.2.0.2

23/11/2011
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TEST_TAB1

REPORTING_DATE
High/Low = 20110201

P_20110201 P_20110202

REPORTING_DATE
High/Low = 20110201
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