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Overview

• What is cardinality?

CBO estimate of the number of rows produced by a 
row source or combination of row sources.



Overview cont’d

• How important is cardinality?

Cardinality drives

- Access Paths

Full Table Scan, Index Lookup, Rowid

- Join Method

Nested loop, Sort merge, Hash join, Cartesian

- Join Order 



Overview cont’d

• What is cardinality analysis?

Execution Plan
Cardinality
E-ROWS 

Row Source Plan
Actual Rows

A-ROWS

Identify tables with 
mismatched rows

Analyze 
Correct cardinality

Rerun the SQL
FIN



SQL Plan/Statistics Utilities

Explain plan
Autotrace

Dynamic Views
SQLTXPLAN
DBMS_XPLAN

E-ROWS

Tkprof
TRCANLZR
Manual select count

A-ROWS



SQL Plan/Statistics Utilities 

cont’d

Dynamic Views

• V$SQL, V$SESSION

sql_id, child_number

• V$SQL_PLAN_STATISTICS_ALL

cardinality -> E-ROWS

last_output_rows -> A-ROWS

- 10046 EVENT

- alter session set statistics_level=all

- /*+ gather_plan_statistics */



SQL Plan/Statistics Utilities 

cont’d
DBMS_XPLAN
• select * from table(dbms_xplan.display_cursor(null,null, 'ALL')); 

- plan of the last executed SQL 

• select * from TABLE(dbms_xplan.display_cursor('&SQL_ID', 
&CHILD_NUMBER)); 

- plan of particular SQL in memory

• select * from TABLE(dbms_xplan.display_cursor('&SQL_ID',

&CHILD_NUMBER,'ALLSTATS LAST'));

- E-ROWS and A-ROWS with gather_plan_statistics or

alter session set statistics_level=all



Case Study - Issue



Case Study – Analysis



Case Study – Analysis cont’d

522522WEEK_DIM

421PROD_FCTR_MV

199199MKT_CHANNEL

3664130236MWEEK_FACT 

Actual Rows (manual select)Cardinality (autotrace)Table Name



Case Study – Analysis cont’d

Table/Column Statistics – PROD_FCTR_MV



Case Study – Analysis cont’d



Case Study – Analysis cont’d

• Strong column correlation

• Limitation of CBO – assume no column correlation 

• CBO overestimate the selectivity

SELECT distinct mkt_id, mkt_ssk, extract_mkt_ssk 

FROM PROD_FCTR_MV 

where mkt_id = 3;

One record returned.



Case Study – Solution

• Hints – use_hash …

• DBMS_STATS.SET_COLUMN_STATS

density=>1 for ‘extract_mkt_ssk’, ‘mkt_ssk’

• optimizer_dynamic_sampling = 4

optimizer_dynamic_sampling = 4

Elapsed: 00:43:31.94



Case Study – Solution cont’d



Case Study – Summary

• Optimizer_dynamic_sampling changed from 2 to 4

• Query elapsed time improved from ~22 hours to ~44 minutes
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Items Learned in this Session

• Quick problem identification of suboptimal query plan 
using cardinality analysis

• Approaches to correct cardinality

• Usage of Oracle query tuning utilities



Questions?
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