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Live Demo

intro_example.sql

SQL>



Motivation



SQL> EXPLAIN PLAN FOR SELECT * FROM addresses WHERE UPPER(ctr_code) = 'GB';

Explained.

SQL> SELECT * FROM TABLE(dbms_xplan.display);

-------------------------------------------------------------------------------
| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time |
-------------------------------------------------------------------------------
| 0 | SELECT STATEMENT | | 239 | 13384 | 61 (0)| 00:00:01 |
|* 1 | TABLE ACCESS FULL| ADDRESSES | 239 | 13384 | 61 (0)| 00:00:01 |
-------------------------------------------------------------------------------

Predicate Information (identified by operation id):
---------------------------------------------------

1 - filter(UPPER("CTR_CODE")='GB')

SQL Analysis Report (identified by operation id/Query Block Name/Object Alias):
-------------------------------------------------------------------------------

1 - SEL$1 / "ADDRESSES"@"SEL$1"
- The following columns have predicates which preclude their

use as keys in index range scan. Consider rewriting the
predicates.

"CTR_CODE"



https://blogs.oracle.com/optimizer/post/sql-analysis-report-in-23c-free

https://blogs.oracle.com/optimizer/post/sql-analysis-report-in-23c-free




Live Demo

predicates.sql

SQL>



Detail Analysis: Predicates

- The following columns have predicates which preclude their
use as keys in index range scan. Consider rewriting the
predicates.

Analysis report is displayed…

● When index on column is 

available

● When predicate on column 

is used in WHERE condition

● When neither function-

based index, virtual column 

nor extended statistics are 

available for the predicate

Note:

● Optimizer costs (based on 

cardinality, clustering 

factor, etc.) are ignored



Supported Use Cases

● Recognition of Cartesian Products

● Replace UNION by UNION ALL

● Predicates on Indexed Columns
- The following columns have predicates which preclude their

use as keys in index range scan. Consider rewriting the
predicates.

- The query block contains UNION which may be expensive. 
Consider using UNION ALL if duplicates are allowed or 
uniqueness is guaranteed.

- The query block has 1 cartesian product which may be 
expensive. Consider adding join conditions or removing the 
disconnected tables or views.







Detail Analysis: UNION

- The query block contains UNION which may be expensive. 
Consider using UNION ALL if duplicates are allowed or 
uniqueness is guaranteed.

Analysis report is displayed…

● When at least one UNION is 

available in query block

Note:

● Semantics of SQL statement 

are not considered

● No similar message for 

MINUS/MINUS ALL and 

INTERSECT/INTERSECT ALL



SELECT e.empno, e.ename, d.dname, d.loc
FROM emp e JOIN dept d
ON e.deptno = e.deptno;

What is wrong with this SQL statement?
EXPLAIN PLAN FOR
SELECT e.empno, e.ename, d.dname, d.loc
FROM emp e JOIN dept d
ON e.deptno = e.deptno;

SELECT * FROM TABLE(dbms_xplan.display);

-----------------------------------------------------------------------------
| Id  | Operation            | Name | Rows  | Bytes | Cost (%CPU)| Time     |
-----------------------------------------------------------------------------
|   0 | SELECT STATEMENT     |      |    56 |  1736 |    10   (0)| 00:00:01 |
|   1 |  MERGE JOIN CARTESIAN|      |    56 |  1736 |    10   (0)| 00:00:01 |
|   2 |   TABLE ACCESS FULL  | DEPT |     4 |    72 |     3   (0)| 00:00:01 |
|   3 |   BUFFER SORT        |      |    14 |   182 |     7   (0)| 00:00:01 |
|   4 |    TABLE ACCESS FULL | EMP  |    14 |   182 |     2   (0)| 00:00:01 |
-----------------------------------------------------------------------------

EXPLAIN PLAN FOR
SELECT e.empno, e.ename, d.dname, d.loc
FROM emp e JOIN dept d
ON e.deptno = e.deptno;

SELECT * FROM TABLE(dbms_xplan.display);

-----------------------------------------------------------------------------
| Id  | Operation            | Name | Rows  | Bytes | Cost (%CPU)| Time     |
-----------------------------------------------------------------------------
|   0 | SELECT STATEMENT     |      |    56 |  1736 |    10   (0)| 00:00:01 |
|   1 |  MERGE JOIN CARTESIAN|      |    56 |  1736 |    10   (0)| 00:00:01 |
|   2 |   TABLE ACCESS FULL  | DEPT |     4 |    72 |     3   (0)| 00:00:01 |
|   3 |   BUFFER SORT        |      |    14 |   182 |     7   (0)| 00:00:01 |
|   4 |    TABLE ACCESS FULL | EMP  |    14 |   182 |     2   (0)| 00:00:01 |
-----------------------------------------------------------------------------

SQL Analysis Report (identified by operation id/Query Block Name/Object Alias):
-------------------------------------------------------------------------------

1 - SEL$58A6D7F6
- The query block has 1 cartesian product which may be 

expensive. Consider adding join conditions or removing the 
disconnected tables or views.

EXPLAIN PLAN FOR
SELECT e.empno, e.ename, d.dname, d.loc
FROM emp e JOIN dept d
ON e.deptno = e.deptno;

SELECT * FROM TABLE(dbms_xplan.display);

-----------------------------------------------------------------------------
| Id  | Operation            | Name | Rows  | Bytes | Cost (%CPU)| Time     |
-----------------------------------------------------------------------------
|   0 | SELECT STATEMENT     |      |    56 |  1736 |    10   (0)| 00:00:01 |
|   1 |  MERGE JOIN CARTESIAN|      |    56 |  1736 |    10   (0)| 00:00:01 |
|   2 |   TABLE ACCESS FULL  | DEPT |     4 |    72 |     3   (0)| 00:00:01 |
|   3 |   BUFFER SORT        |      |    14 |   182 |     7   (0)| 00:00:01 |
|   4 |    TABLE ACCESS FULL | EMP  |    14 |   182 |     2   (0)| 00:00:01 |
-----------------------------------------------------------------------------

SQL Analysis Report (identified by operation id/Query Block Name/Object Alias):
-------------------------------------------------------------------------------

1 - SEL$58A6D7F6
- The query block has 1 cartesian product which may be 

expensive. Consider adding join conditions or removing the 
disconnected tables or views.



Live Demo

cartesian.sql
format.sql

SQL>



Detail Analysis: Cartesian Products

- The query block has 1 cartesian product which may be 
expensive. Consider adding join conditions or removing the 
disconnected tables or views.

Analysis report is displayed…

● When join condition 

between two tables is 

missing

● When CROSS JOIN is used

Note:

● If one of the tables returns 

only one row (guaranteed 

with unique index), no 

message is displayed



SELECT * FROM TABLE(dbms_xplan.display(format => '+sql_analysis_report'));

SELECT * FROM TABLE(dbms_xplan.display(format => '-sql_analysis_report'));

SELECT * FROM TABLE(dbms_xplan.display_cursor(format => 'iostats last +sql_analysis_report'));

SELECT * FROM TABLE(dbms_xplan.display_cursor(format => 'iostats last typical -bytes -cost'));

DBMS_XPLAN Format Parameter

➯ Syntactically correct, but useless (except for format => 'basic’)

➯ Syntactically wrong, does not work

➯ Parameter is ignored, but no error message

➯ Workaround to show SQL Analysis Report

dbms_xplan.display:

dbms_xplan.display_cursor:

✘
✔

✔

Fixed in version 23.3



Some more details…Some more details… about licensing



Conclusion

👍 Useful tips to avoid typical SQL mistakes

👉 More or less “hard-coded” rules

🤌 Only three rules (so far)

👎 Confusing logic of format parameter



Wish List

🙏 More rules (e.g. for DISTINCT)

🙏 More semantic checks (based on cardinality)

🙏 Usage of format parameter

🙏 Explained in Oracle documentation
✔

(✓)

(✓)



https://docs.oracle.com/en/database/oracle/oracle-database/23/tgsql/influencing-the-optimizer.html#GUID-A2CEDBF8-948F-4C84-8063-DF8A13D476AD

https://docs.oracle.com/en/database/oracle/oracle-database/23/tgsql/influencing-the-optimizer.html
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