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whoami –  

Never Worked for Oracle 
Worked with Oracle DB Since 1982 (V2) 
Working with Exadata since early 2010 
Work for Enkitec (www.enkitec.com) 
(Enkitec owns several Exadata’s  – V2/X2/X3) 
(And Others BDA, Exalytics, ODA, etc…) 
Worked on a couple of books 

Blog: kerryosborne.oracle-guy.com 
Twitter: @KerryOracleGuy   

Hadoop Aficionado 
Exadata Fan Boy 
12c Novice? 
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After Lunch Sessions  
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SQL Plan Management 

Framework 
Designed to prevent performance regression 
Not heavily adopted in 11g 
Uses Baselines 

 - Signature (based on normalized sql text) 
 - Hints 
 - Plan_Hash_Value 
 - Flags 
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SQL Plan Management 

Framework to provide stability 
Uses Baselines 
Goal is to use known plans 
 - Test proposed plans before allowing them to run 
Based on Hints 
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Terminology 
SQL Plan Management (SPM) 

 Framework 

Plan History 
Set of plans generated by the CBO 

SQL Plan Baseline 
Set of “accepted” plans for a SQL statement 
Also commonly used for a single plan (a baseline) 

Plan Evolution 
Process of adding ACCEPTED plans to the SQL Plan Baseline 

SQL Management Base (SMB) 
Part of the Dictionary that stores plans  

Plans History, SQL Plan Baseline and SQL Profiles 
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Flags 

Enabled 
Accepted 
Fixed 
Reproduced 
Adaptive – new in 12c 
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Fixed? 

No they are not broken 
Fixed=Preferred 
Multiple plans can be fixed 
Optimizer will check all fixed plans before non-fixed 
Also causes interesting side effect 

 - no new plans are added 
 - not expected to evolve (i.e. “fixed”) 



Documented SPM Decision Tree 
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* Assuming no fixed plans 



Or Occasionally Like This 
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* Assuming no fixed plans 
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   12c Good News / Bad News  

Good News 
  SPM Now stores the actual plan 
  Can see non-reproducible plans 

Bad News 
  Still Uses Hints 
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Display Non-Reproducible Plan 
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Automatic Capture? 

Upside: 
 - Improves Stability 
 - Keeps Repository of Potential Plans 
 - Makes it Easy to Move Plans Between Systems 

Downside: 
 - Accepts first plan that comes along 
     - Can disable some other features (ACS, etc…) 
 - Don’t want to start capture until system is stable 
 - There is overhead 
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Automatic Capture? 

OPTIMIZER_CAPTURE_SQL_PLAN_ BASELINES=TRUE   
Still not the default in 12c 
  - still not the preferred approach? 

Note: Once a Baseline is created on a statement 
  new plans will be added even if capture is off 
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Overhead? 

There is some 
 - Extra parsing 
 - Size of the SQLOBJ$AUXDATA 
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OEM Interface 
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Plan Evolution 

Step One – Collect Plans 
Step Two – Evaluate Plans 
Step Three – Accept Better Plans 
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Plan Evolution – 12c 

New SPM Evolve Advisor 
New AutoTask - SYS_AUTO_SPM_EVOLVE_TASK 
Enabled By Default 
Attempts to Verify New Plans Every Night 
Can auto evolve (1.5x improvement) 
 - Improvement (based on etime, lio, cpu time) 
Non-Accepted not tried again for 30 days 
Produces Report 
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Plan Evolution – 12c 

DBMS_SPM.REPORT_AUTO_EVOLVE_TASK 
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Manual Plan Evolution – 12c 

New Task Oriented Approach 
Much Like SQL Tuning Advisor  
  - Create Evolve Task (dbms_spm.create_evolve_task) 
  - Execute Evolve Task (dbms_spm.execute_evolve_task) 
  - Report Evolve Task (dbms_spm.report_evolve_task) 
  - Accept Recommendation (dbms_spm.accept_sql_plan_baseline) 

Note: DBMS_SPM.EVOLVE_SQL_PLAN_BASELINE deprecated 
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Interaction with Adaptive Cursor Sharing (ACS) 

ACS – “fix” for bind variable peeking 
ACS – allows multiple execution plans per statement 
Capture automatically accepts first plan 
But Baselines allow multiple plans per statement as well 
This means Plans must be evolved in order to work well with ACS 
Otherwise you end up with this 
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Interaction with Adaptive Cursor Sharing (ACS) 

12c auto evolve task 
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Interaction with Adaptive Optimization 

What’s adaptive optimization? 
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     What’s the Point? 

Sometimes the Optimizer Makes Mistakes 
It’s Often Pretty Easy to Spot the Mistakes 
Why Not Let the DB Fix the Mistakes on the Fly? 

(of Adaptive Optimization) 
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 How Does the Optimizer Mess Up? 

Cardinality – Misunderestimate 

    mostly … 
    and it’s pretty easy to recognize … 

       Estimated Rows ≠ Actual Rows 
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Cardinality – Misunderestimate 
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     Adaptive Execution Plans 
How Does it Work? 

•  Optimizer Can Change It’s Mind in Mid-Execution 

•  But Don’t Panic! 
•  Easy to See 
•  Only kicks in when it 
recognizes a mistake 
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     Adaptive Execution Plans 

Table scan 

NESTED LOOPS 

Index Scan  

Statistics 
Collector 

 HASH JOIN 
Alternative sub-plans are 
pre-computed 

Sub-plans stored in the 
cursor  

Stats collector inserted 
before join 

Rows buffered until final 
decision is made 

Rows coming out via inner nested loop are buffered up to 
a point.  If row count exceeds threshold then switch to 
hash join. 

Table scan 
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     Adaptive Execution Plans 

Final Plan is a hash join 

Table scan 

NESTED LOOPS 

Index Scan  

Statistics 
Collector 

 HASH JOIN 

Statistics collector disabled after decision is made and 
becomes a pass through operation. 

Number of rows seen in 
statistics collector exceeds 
threshold 

Plan switches to hash join 

Statistics collector disabled 

Plan resolved on first 
execution & remains the 
same for subsequent 
executions 

Table scan 
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Interaction with Adaptive Plans 

Adaptive Plans Can Be Captured 

 if no baseline exists (The Final Plan) 

 if baseline exists, add default plan (mark as adaptive)  

Once Accepted – No Longer Marked Adaptive 
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Wrap Up 

Change of Heart  
Capture Is Viable Now – not enabled by default in 12c 
Evolve is Required Though – enabled by default in 12c 
12c Stores Plans – so easier to diagnose reproducibility issues 
There are big companies using it in a big way 
There are companies that are misusing it 
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Questions? 
Contact Information  :  Kerry Osborne 

kerry.osborne@enkitec.com 
kerryosborne.oracle-guy.com 

www.enkitec.com 


