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Safe Harbor Statement 

The following is intended to outline our general product direction. It is intended for 
information purposes only, and may not be incorporated into any contract. It is not a 
commitment to deliver any material, code, or functionality, and should not be relied upon 
in making purchasing decisions. The development, release, and timing of any features or 
functionality described for Oracle’s products remains at the sole discretion of Oracle. 
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Program Agenda 

Real Application Testing  

Use case: Statistics Refresh  

Use case: Schema Optimization  

Use case: Validate In-Memory with Query Only Replay 
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Top Challenges 

Database Management 39% 
Handle more than 50 DBs 
each 

Source: From Database Clouds to Big Data: 2013 IOUG Survey on Database Manageability 

? 
78% 

Downtime resulting from 
untested changes 

 

Key Takeaway: 

Improve & Ensure Higher Quality of Service  

5 
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Production System Changes 

• Operational changes 

– Implement SQL Profiles 
 

– Refresh statistics on table, schema or 
database level 
 

– Change optimizer related init.ora 
parameters like OPTIMIZER_MODE… 
 

– Change memory related init.ora like 
 PGA_AGGREGATE_TARGET…  

• Non-operational changes 

– Adding  or dropping  indexes,  
 table partitioning... 

– New features like Compression,  
 In-Memory... 

– Infra structure changes like server, 
 storage, interconnect... 

– Consolidation 

– Upgrades and patching 11g -> 12c, 
 12.1.0.1 -> 12.1.0.2, PSU 2... 
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Program Agenda 

Real Application Testing  

Use case: Statistics Refresh  

Use Case: Schema Optimization  

Use case: Validate In-memory with Query Only Replay  
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Real Application Testing Features 

• SQL Performance Analyzer 
 

• SQL unit testing for response time 
 

• Identify and tune regressed SQL 
 

• Use SPA first 

Replay 

Workload 

Capture 

Workload  

Deploy Replay  

Clients 

Create Test  

System 

End-to-end testing with real workloads 

• Database Replay 

 

• Load, performance testing for throughput  

 

• Remediate application concurrency problems 
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SPA Challenges 
 

Production 
Database 

Test 
Database 

DBA 

Production System: Easier but… 

• Could be resource intensive and 
impact production performance 

• Changes needs to be manually 
scoped to private session 

• Could take a long time to finish  

• No resource control by default 

Running SPA on: 

Test System: Safe but… 

• Requires separate HW 

• Data in test system should be 
same as production 

• Lengthy, error-prone task 
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SPA Quick Check 
 

• Optimized for use on prod systems 

• Optimal Trial or Explain Plan mode 

• Disable multi-executions, full DML execute 
disabled 

Optimized 

• Per SQL time limits 

• Testing  scoped to private session 

• Associate with Resource Consumer Group 
Controlled 

• Context-aware change testing workflows, such 
as, 

• Optimizer gather statistics 

• Init.ora parameter changes  

Change-
Aware 

SPA Quick Check 

Production 
Database 

Optimized 
Controlled/S

coped 

Change-Aware 

Optimal Trial 
Mode, no 

DML execute 

Pre-selected 

STS and 

default SPA 

settings 

Per SQL Time Limits, 
Limits testing scope 
to private session 

  

Context-aware 

change testing 

DBA 
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Identifies subset 
SQL workload with 
plan changes first 

Test-executes only 
SQLs with plan 

changes 

Minimizes use of 
production 
resources 

dramatically – up 
to 10x reduction  

Multiple executions 
disabled 

No full DML 
(execute Select 

part of workload) 

SPA Quick Check 
Optimized 
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Per-SQL time limit – protects from runaway SQL 

Resource throttling - Associate with Resource 
Consumer Group 

Testing scope limited to private session  

SPA Quick Check 
Controlled 
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SPA Quick Check 
Change-aware 
 

 

Change-aware: Knows what change is being 
tested 

In-line with routine DBA tasks such as statistics 
gathering, init.ora parameter changes 

Intelligently limits impact to private test session  
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Database Replay  

• Database load and performance testing 
with real production workloads 

– Production workload characteristics such 
as timing, transaction dependency, think 
time, etc., fully maintained 

• Test and measure transaction throughput 
improvements 

• Identify application scalability and 
concurrency problems  

• Use for server and OS consolidation  

– Capture individual workloads 

– Replay workloads concurrently 

 

Test 

Capture Process Replay 
Analysis & 
Reporting 

    Production 
Replay Driver Clients 

Storage Storage 
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Consolidated Database Replay  

• Workload captured on different databases 
(including different supported platforms, 
versions) can be replayed concurrently 
 

• Works for schema consolidation and Pluggable 
Databases 
 

• Identify and remediate inter-application 
scalability and concurrency problems 
 

• Allows scale-up, subsetting, scheduling of 
multiple workloads 
 

• Available for 11.2.0.2 and above,  MOS Note: 
1453789.1 

  

 

Test 

Capture Process Replay 
Analysis & 
Reporting 

    Production 
Replay Driver Clients 

Storage Storage 



Copyright © 2014 Oracle and/or its affiliates. All rights reserved.  | 16 

 
Query only Replay  
• Database load and performance testing with 

production workloads 

– Production workload characteristics such as 
timing, think time, etc., fully maintained 

– No DML 

• Test and measure SQL throughput improvements 

• Identify application scalability and concurrency 
problems  

• Use for server and OS consolidation  

– Capture individual workloads 

• Database state unchanged after Query only 
replay 

– No database restore required  

• No limitation 

– Can be used for any application 

• Allows scale-up, subsetting, scheduling of 
multiple workloads 

• Optimal state of the database: Post capture 

 

Test 

Capture Process Replay 
Analysis & 
Reporting 

    Production 
Replay Driver Clients 

Storage Storage 

SQL 

NEW 
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Change  Description  SPA Query 
Only 
Replay 

Database 
Replay  

Concurrent 
Replay 

SQL Profiles Implement SQL profiles 

Schema Tuning Adding  or droping  indexes, Partitioning... 

Optimizer Statistics Refresh statistics on Table,schema or database level 

Init.ora  Optimizer DB_FILE_MULTIBLOCK_READ_COUNT, OPTIMIZER_MODE… 

Init.ora Memory SGA_MAX_SIZE, PGA_AGGREGATE_TARGET (Concurrency related)   

Features/Options Compression, In-Memory... 

Infra structure Server, storage, Interconnect... 

Upgrades 11g -> 12c, 12.1.0.1 -> 12.1.0.2... 

Consolidation Server Consolidation, Multitenant... 

Capacity planning Server Consolidation,  Increasing user activity... 

Reactive SQL Performance  
regression analysis 

Find changes in plans and workloads between different 
days by using Baseline SQL tuning set. 

Proactive Identification of high 
risk SQL statements 

Find SQL statements whare SQL plans can change on 
increasing Data Volumes... 

 
Which feature to use for a given change? 
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Program Agenda with Highlight 

Real Application Testing  

Use case: Optimizer Statistics Refresh 

Use case: Schema Optimization 

Validate In-memory with Query Only Replay  

1 

3 

2 

4 
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Optimizer Statistics Refresh 

• Data growth requires 

– Up to date statistics for optimal query plans 

• New statistics 

– Can lead to regression 

• Which way to go? 

– Stale statistics (Slowly degenerated performance) 

– New statistics (Will there be any regression?) 

• Let’s find out! 

– And make sure there are no regression 
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Optimizer Statistics Refresh 
Gather Statistics 

• Go to Optimizer Statistics 
Page 

• Choose Gather Statistics 

• Choose the extent 

• Choose to validate with 
SPA 

• Submit 

• Choose object accoring to 
dialog  
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Optimizer Statistics Refresh 
SPA Validation 

• Select your SPA Task 

• Select the comparison 
report 
– Report between First and Second 

Trial identifies queries with plan 
changes 

– Report between Third and Fourth 
trial higligt differances during 
execution 

• Identify regression 
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Optimizer Statistics Refresh 
Remedy and publish 

• Remedy regression 
– SQL Plan Baseline  

– Tuning advisor 

• Implement (for this 
example) 
– SQL Plan Baseline 

 • Validate again 

• Publish Statistics 
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Program Agenda 

Real Application Testing  

Use case: Statistics Refresh 

Use case: Schema Optimization 

Use case: Validate In-memory with Query Only Replay  

  

1 

2 

4 
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Schema Optimization 
Should I retain existing indexes?  

• My workload on Exadata is not running 
faster than on my old machine 

• How can I make it go faster? 

• Let’s find out using invisible indexes! 

• Should my queries use smart scan or Index  range 
scan? 

• Similarly, should I drop my indexes with In-Memory 
Option 
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Schema Optimization 

Exec DBMS_SQLPA... 
Exec .... 
 

• Drop Indexes 

– May impact workload performance 

– Time consuming to recreate 

 
• No custom EM SPA workflow 

available 

– Let’s do it manually with SPA Quick 
Check method using invisible indexes 

• This should be done during 
maintenance window 

– We are going to change query plans  
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Schema Optimization 

Step1 

• Create Analysis Task 
• DBMS_SQLPA.CREATE_ANALYSIS_TASK 

Step2 

• Run Explain Plan on all statements with current indexing 
• EXECUTE_ANALYSIS_TASK….execution_type => 'EXPLAIN PLAN‘…. 

Step 3 

• Hide indexes 
• alter index Index_name1 INVISIBLE; 

Step 4      

• Run Explain Plan on All statements without  current indexing 
• EXECUTE_ANALYSIS_TASK….execution_type => 'EXPLAIN PLAN‘…. 
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Schema Optimization 

Step5 

• Create report on statements with plan changes 
• EXECUTE_ANALYSIS_TASK….execution_type => 'compare performance’ 

Step6 

• Create filter for SQL statements with new execution plans 
• Apply filters to target SQL with new plans 

Step 7 

• Expose indexes to session 

• alter session SET OPTIMIZER_USE_INVISIBLE_INDEXES=TRUE';  

Step 8     

• Execute All statements with plan changes with current indexing 
• EXECUTE_ANALYSIS_TASK….execution_type => 'TEST EXECUTE'…. 
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Schema Optimization 

Step9 

• Hide indexes 
• alter session SET OPTIMIZER_USE_INVISIBLE_INDEXES=FALSE'; 

Step10 

• Execute All statements with plan changes without current indexing 
• EXECUTE_ANALYSIS_TASK….execution_type => 'TEST EXECUTE'…. 

Step 11 

• Generate compare analysis 

• EXECUTE_ANALYSIS_TASK…execution_type => 'COMPARE PERFORMANCE‘…  

Step 12     

• Generate  SPA Active Report  
• spool spa_active.html, SELECT DBMS_SQLPA.REPORT_ANALYSIS_TASK… type => 'active', … 
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Schema Optimization 

View the result 
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Program Agenda 

Real Application Testing  

Use case: Statistics Refresh 

Use case: Schema Optimization 

Use case: Validate In-memory with Query Only Replay   
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Validate In-Memory with Query Only Replay 

• How should I configure In-memory? 

– Which tables to cache? 

– In-Memory Advisor 

 
• Large production Environment  

– Time consuming to clone 

– No extra hardware 

• Standby database 

– Can I use my standby database?  
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• Works in conjunction with Real 
Application Testing 

– Provides a simple way to test and 
maintain protection 

– Hardware available 

– Current data set 

Validate In-Memory with Query Only Replay 
Snapshot Standby 

Physical Standby  
Apply Logs 

Snapshot Standby 
Perform Testing 

Open 
Database 

Back out 
Changes 

Continuous Redo Shipping while 
in Snapshot mode  
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Validate In-Memory with Query Only Replay 

Snapshot Standby 

Capture 
Convert 
standby 

Process 
Baseline 
replay 

Replay with Changes 
Analysis & 
Reporting 

Make 
changes 

    Production 
Replay Driver Clients 

Storage Storage 
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Validate In-Memory with Query Only Replay 

Step1 

• Capture Workload 
• Use Enterprise manager or API (DBMS_WORKLOAD_CAPTURE.START_CAPTURE) 

Step2 

• Convert to Snapshot Standby 
• Use Enterprise manager or API (convert database to snapshot standby) 

Step 3 

• Move and process capture on Snapshot Standby 
• Use Enterprise manager or API (DBMS_WORKLOAD_REPLAY.PROCESS_CAPTURE) 
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Validate In-Memory with Query Only Replay 

Step4 

• Run baseline replay – No DML are executed so we can not compare with 
production  (Repeat to heat the cache) 

• Need to use consolidated replay API 
• exec dbms_workload_replay.set_replay_directory('INMEM'); 

• exec dbms_workload_replay.begin_replay_schedule('S1'); 

• select dbms_workload_replay.add_capture(capture_dir_name => ‘INMEM’,…, query_only => 'Y') from 
dual; 

• exec dbms_workload_replay.end_replay_schedule… 

Step5 

• Make changes 
• alter table DISTRIBUTION_DEPT_TAB2 inmemory MEMCOMPRESS FOR QUERY LOW; 

• alter system set inmemory_size=1G scope=spfile; 

• Shutdown 

• Startup; 

Query Only Replay flag 
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Validate In-Memory with Query Only Replay 

Step6 

• Run In-Memory replay – No DML is executed so we can not compare 
with production (Repeat to heat the cache) 

• Need to use consolidated replay API 

• exec dbms_workload_replay.start_consolidated_replay; 

Step 7 

• Generate reports and analyze result 
• Use Enterprise Manager or API 

• exec DBMS_WORKLOAD_REPLAY.COMPARE_PERIOD_REPORT…  
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Monitor Replay: Use ASH Analytics 
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Assess In-Memory Option: Use Replay Compare Period Report 
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In Summary 

•By adopting Real Application Testing you will:  
 

–Automate validation process 
  

–Reduce time spent on each database 
 

–Reduce downtime due to untested changes 
 

–Help you to be agile by adopting new features 
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