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• Feature 1: ADAPTIVE QUERY OPTIMIZATION 
 

• Upgrading from Oracle Database 11g (or an earlier 
release) 

• Once you’ve upgraded the database to Oracle Database 
12c Release 2, use the default adaptive feature settings. 
To do this, simply don't include any adaptive feature 
parameters in your database's initialization parameter file. 
In other words, there's no need to set 
optimizer_adaptive_plans or optimizer_adaptive_statistics. 
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• Auto Creation of Column Group Statistics  
 
– Disabled in Oracle 12c Release 2 
– If you need it on 

• EXEC 
DBMS_STATS.SET_GLOBAL_PREFS('AUTO_STAT
_EXTENSIONS','ON') 
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• explain plan for 
• select /*+ gather_plan_statistics */ p.product_name from 

oe.order_items o,oe.product_information p 
• where o.unit_price = 15 
• and o.quantity > 1 
• and p.product_id= o.product_id; 
• select * from dba_tables where 

table_name='ORDER_ITEMS'; 
• select * from table(dbms_xplan.display()); 
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• select /*+ gather_plan_statistics */ p.product_name from 
oe.order_items o,oe.product_information p 

• where o.unit_price = 15 
• and o.quantity > 1 
• and p.product_id= o.product_id; 
• select * from table(dbms_xplan.display_cursor()); 
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• Plan hash value: 1553478007 
•   
• ------------------------------------------------------------------------------------------ 
• | Id  | Operation          | Name                | Rows  | Bytes | Cost (%CPU)| Time     | 
• ------------------------------------------------------------------------------------------ 
• |   0 | SELECT STATEMENT   |                     |       |       |     8 (100)|          | 
• |*  1 |  HASH JOIN         |                     |    13 |   416 |     8   (0)| 00:00:01 | 
• |*  2 |   TABLE ACCESS FULL| ORDER_ITEMS         |    13 |   156 |     3   (0)| 00:00:01 | 
• |   3 |   TABLE ACCESS FULL| PRODUCT_INFORMATION |   288 |  5760 |     5   (0)| 00:00:01 | 
• ------------------------------------------------------------------------------------------ 
•   
• Predicate Information (identified by operation id): 
• --------------------------------------------------- 
•   
•    1 - access("P"."PRODUCT_ID"="O"."PRODUCT_ID") 
•    2 - filter(("O"."UNIT_PRICE"=15 AND "O"."QUANTITY">1)) 
•   
• Note 
• ----- 
•    - this is an adaptive plan 
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• 12.1 –OPTIMIZER_ADAPTIVE_FEATURES 
– Enables or disables adaptive query optimization 

features  
– Adaptive plans 
– SQL plan directives 
– Automatic reoptimization 

• – It isn’t the case in 12.1.0.1 (bug 16824474) 
 
– The default value is TRUE 
– OPTIMIZER_DYNAMIC_SAMPLING controls dynamic 

statistics 
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• 12.2 OPTIMIZER_ADAPTIVE_PLANS 
 
– Enables or disables adaptive plans 
– The default value is TRUE 
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• 12.2 OPTIMIZER_ADAPTIVE_STATISTICS 
– Enables or disables adaptive statistics 
– SQL plan directives 

• – Their creation is always enabled, only their use is 
 managed 
– Automatic reoptimization 

• – Statistics feedback as implemented in 11.2 is always 
enabled 
 
– The default value is FALSE 
– OPTIMIZER_DYNAMIC_SAMPLING controls dynamic 

statistics 
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• Backport of 12.2 Configuration to 12.1.0.2 
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• FEATURE 2: OBJECT STATISTICS 
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• Only used when a frequency histogram cannot be build 
because of the limited number of buckets 

• Precision highly dependent on data skewing 
• It is all about popular values (i.e. values associated to 

several buckets) 
 

• Sometimes misleading 
• When histograms are re-gathered, they can lead to 

instability in estimations 
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• New maximum number of buckets: 2048  
• More efficient way to gather histograms 

(AUTO_SAMPLE_SIZE only) 
• New types of histograms 

– Top-frequency histograms 
– Hybrid histograms 

 
• Top frequency histograms and hybrid histograms are 

supposed to replace height-balanced histograms 
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• Similar to frequency histograms, but only the top-n values 
are stored 

• Requirements: 
• Number of distinct values larger than n 
• Top-n values account for at least x percent of the rows 
• –x = 100 –100 / n 
• ESTIMATE_PERCENT must be set to 

AUTO_SAMPLE_SIZE 
 

• Minimum and maximum values are always part of the 
histogram 
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• Combination of height-balanced histograms with frequency 
histograms 

• Improvements compared to height-balanced histograms 
• One value is stored in a single bucket 
• Frequency information added to the endpoint values to 

recognize almost popular values 
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• To simulate Oracle Database 11g behavior, which is 
necessary to create a height-based histogram, 
set estimate_percent to a nondefault value. If you specify a 
nondefault percentage, then the database creates 
frequency or height-balanced histograms. 
 
 

• BEGIN  DBMS_STATS.GATHER_TABLE_STATS (     
ownname          => 'SH',   tabname          => 'COUNTRIES',   
method_opt       => 'FOR COLUMNS 
COUNTRY_SUBREGION_ID SIZE 7',   estimate_percent 
=> 100 );END; 
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• FEATURE 3: PLAN STABILITY 
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• 12c introduces a new advisor: SPM Evolve Advisor 
• Task name = SYS_AUTO_SPM_EVOLVE_TASK 
• Not covered by any option 

 
• It runs during the maintenance window 
• Its purpose is to execute an evolution for the non-accepted 

execution plans associated to SQL plan baselines 



SQL PLAN BASELINES AUTOMATIC 
CAPTURE 
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• It’s enabled when 
OPTIMIZER_CAPTURE_SQL_PLAN_BASELINES = 
TRUE 

• Through 12.1 a SQL plan baselines is created for every 
SQL statement that is executed repeatedly 

• As of 12.2 several include/exclude filter types are available 
• SQL text 
• Parsing schema name 
• Module 
• Action 
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• To know what the SPM Evolve Advisor did: 
• Find the name associated to an execution 

 
• Generate a report about the performed activities 

 
• SELECT execution_name, execution_start 
• FROM dba_advisor_executions 
• WHERE task_name= 'SYS_AUTO_SPM_EVOLVE_TASK' 
• ORDER BY execution_start DESC 
• SELECT dbms_spm.report_auto_evolve_task() FROM dual 
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• FEATURE 4: OPTIMIZATION TECHNIQUES 
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• As of 12.1, with the concurrent execution branches can be 
executed in parallel 

• and concurrently 
• It is automatically used when PX is considered for at least 

one branch 
• NO_PQ_CONCURRENT_UNION disables it 
• It can be enabled for serial branches with 

PQ_CONCURRENT_UNION 
• It also work for remote tables 
• Since PX is required, it’s not available in Standard Edition 



37 

• The concurrent execution isn’t explicitly shown in the execution plan 
• PX SELECTOR is used for serial branches 
• Look for the PQ_CONCURRENT_UNION hint in the outline data section 

 
• ------------------------------------------------------------------------ 
• | Id  | Operation              | Name     |    TQ  |IN-OUT| PQ Distrib| 
• ------------------------------------------------------------------------ 
• |   1 |  PX COORDINATOR        |          |        |      |            | 
• |   2 |   PX SEND QC (RANDOM)  | :TQ10000 |  Q1,00 | P->S | QC (RAND)  | 
• |   3 |    VIEW                |          |  Q1,00 | PCWP |            | 
• |   4 |     UNION-ALL          |          |  Q1,00 | PCWP |            | 
• |   5 |      PX SELECTOR|          |  Q1,00 | PCWP |            | 
• |   6 |       TABLE ACCESS FULL| T1       |  Q1,00 | PCWP |            | 
• |   7 |      PX SELECTOR|          |  Q1,00 | PCWP |            | 
• |   8 |       TABLE ACCESS FULL| T2       |  Q1,00 | PCWP |            | 
• ------------------------------------------------------------------------ 
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• The hint can’t be used to enable concurrent execution if 
the query optimizer doesn’t consider it 

• In 12.1, because of bug 19565803, the execution involving 
remote tables can be inefficient 

• In 12.1.0.1, because of bug 15851422, hints don’t work in 
case no query block is specified 
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• FEATURE 5: INDEXES 
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• For performance purposes it’s sometimes not necessary to 
index all data stored in a table 

• E.g. it might be enough to index only the data of the last 
day or week 
 

• Through 11.2 partial indexes can be created by making 
partitions of local indexes unusable 

• 12.1 onward provides a specific syntax for partial indexes 
• Supported for partitioned tables only 
• Supported for non-partitioned, local and global indexes 
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• When a table is created, indexing for (sub)partitions can 
be turned on or off 

• The default value is specified at the table level 
• The default value can be overridden at the (sub)partition 

level 
 

• When an index is created, it’s possible to specify whether 
the indexing property has to be observed or not 
(INDEXING PARTIAL|FULL) 

• The query optimizer takes advantage of the table 
expansion query transformation to make sure that data is 
accessed in the optimal way 
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• FEATURE 6: PARTITIONING 



INTERVAL REFERENCE PARTITIONING 
12.1 
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• Creates a clone of the existing partitioned table including 
same columns ordering and properties 
 

• CREATE TABLE sales_exchange FOR EXCHANGE 
WITH TABLE sales; 
 

• Restrictions: 
• Partitioned IOTs aren’t supported 
• Constraints (except for NOT NULL) and indexes aren’t 

cloned 
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• FEATURE 7: MATERIALIZED VIEWS 
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• Refreshes are performed with the help of another table 
• A new container table is created 
• The up-to-date data is inserted into it through a direct-path 

insert 
• The new container table is switched with the old container 

table 
• The old container table is dropped 

 
• This method makes sure that the impact on concurrent 

queries accessing the materialized is minimized 
• The drawback is that during the refresh, twice as much 

space is needed 
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• FEATURE 8: ZONE MAPS 
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• A zone map is a redundant access structure associated to a table 
• At most one zone map per table can be created 

 
• Zone maps are intended to reduce the number of I/O during table 

scans 
• Zone pruning 
• Partition pruning 

 
• Requirements to use zone maps: 
• Oracle Partitioning option 
• Exadata or Supercluster 
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BASIC ZONE MAP 
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BASIC ZONE MAP EXECUTION PLAN 
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JOIN ZONE MAPS EXECUTION PLAN 
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• FEATURE 9: IN MEMORY 



ROW STORE 
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COLUMN STORE 
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ORACLE IM 
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• Simultaneously a row store and a column store 
• On-disk row store 
• In-memory column store 

 
• The content of the two stores is transactionally consistent 
• Transparent for applications 



IM ADVISOR 
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• FEATURE 10: APPROXIMATE QUERY PROCESSING 



APPROXIMATE QUERY PROCESSING 
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APPROXIMATE QUERY PROCESSING 
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• 100’000’000 rows stored in a 12.1.0.2 database 
• 12.7 GB 
• 24 columns 
• Number of distinct values is 2m, where 𝑚𝑚 ∈ ℕ∗ 𝑚𝑚 < 25  

 
• Test queries: 
• SELECT count(DISTINCT n_m) FROM t 
• SELECT approx_count_distinct(n_m) FROM t 
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HELPER FUNCTIONS 
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• The result of APPROX_COUNT_DISTINCT, APPROX_MEDIAN and 
• APPROX_PERCENTILE can be stored in tables and materialized 

views 
• However, further aggregations are not possible! 
• The helper function has to be used to store approximations that has to 

be 
• post-processed 
• APPROX_*_DETAIL generates data that allows post-processing 
• APPROX_*_AGG aggregates data generated by APPROX_*_DETAIL 
• TO_APPROX_* converts in readable form the output of 

APPROX_*_AGG 
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Thank-You 
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