
<Insert Picture Here>

Database Testing: Introducing DB Infrastructure Lev el Change 
with Full Confidence

Prabhaker Gongloor
Ashish Agrawal



Real Application Testing
Load and SQL impact testing solution providing high est quality 
testing for the database tier

TestTestTestTest

DeployDeploy

• Benefit
• Faster technology adoption
• Lower cost and risk

• Features Change

RemediateRemediate

• Database Replay
• SQL Performance Analyzer (SPA)

Business Agility through Superior 
Testing

Change



Real Application Testing Features

• Replays full production workload to 
assess impact of system change

• Concurrency/dependency preserved
• DML and queries executed

• Types of changes:
• DB, O/S upgrades
• Configuration changes, e.g., SI to 

• Re-executes SQL queries to assess 
impact of change on performance

• Execute SQL serially
• DML not executed 

• Types of changes:
• DB upgrades

Database Replay SQL Performance Analyzer (SPA)

• Configuration changes, e.g., SI to 
RAC

• HW platform migration, etc.

• Comprehensive testing – Best 
solution for high confidence testing

• Assess overall system impact of 
change

• Provides performance, data, and 
error divergence reports 

• Optimizer statistics refresh
• New indexes, Materialized Views, etc.

• Limited to testing SQL response time 
impact

• Assess  impact of SQL execution 
related changes, 

• Provides fine-grained SQL impact 
analysis



SQL Performance Analyzer (SPA)



SPA Motivation

• Businesses need to adapt to changes to stay competitive, compliant 
and evolve
• DB upgrades, schema, optimizer statistics refresh
• SQL performance regressions: #1 cause of poor system perf. 

• Current testing landscape and limitations
• Expensive capture, partial workload, non-production optimizer context, 

bindsbinds
• Large workloads (100Ks SQL stmts are common)
• Manual and time consuming testing and regression tuning
• No end-to-end testing solution 
• Test In Production is not too uncommon 

SQL Performance Analyzer (SPA)
� Proactively detects ALL SQL regressions, BEFORE actual change is deployed
� Integrated comprehensive solution for end-to-end SQL workload testing



SPA Overview

• Helps users predict the impact of 
system changes on SQL workload 
response time 

• Low overhead capture of SQL 
workload to SQL Tuning Set (STS) 
on production system

• Build different SQL trials 
(experiments) of SQL statements 

SQL plans + stats SQL plans + stats

Pre-change Trial Post-change Trial

SQL Workload 
STS

(experiments) of SQL statements 
performance by test execution

• Analyzes performance differences

• Offers fine-grained performance 
analysis on individual SQL

• Integrated with STS, SQL Plan 
Baselines, & SQL Tuning Advisor to 
form an end-to-end solution

Analysis Report

Compare  

SQL Performance



SPA: Common Usage Scenarios

• Database upgrades and patch-set releases
• 9.2/10.1 �10.2 or 11g releases
• 10.2.0.x �10.2.0.y or 11g releases

• Optimizer statistics refresh
• Database parameter changes
• Database schema changes (e.g., add/drop indexes)• Database schema changes (e.g., add/drop indexes)
• Implementation of tuning recommendations
• I/O subsystem changes (e.g., ASM, Exadata)

SPA can be used for:
� any change that affects SQL execution plan & perfor mance
� in production as well as test environments

Backport information: ML Note: 560977.1



SPA: Enterprise Manager Interface 

• Rich GUI through Enterprise Manager – New workflows added!
• DBMS_SQLPA package PL/SQL API

New 
Workflows 

!



SPA Report
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SPA Report 
Regressed SQL Statements



Usage Scenario: Evaluating Changes On 
Production 



+Parameter 

Fix Regression thru 
SPM

+Add 

indexes

Using SPA For Changes in Production: Example

Prod

Parameter change 
was bad in this case

And so on…

+Index 

Change

Fix Regression 
SQL Profile 

+SQL 

Profile

+New Stats 

Change

+Partitioning

+Validate 

Tuning

Unusable  

• Bubble following the arrow indicates the 
delta change on Production

• SPA is used for testing every change



How to Minimize Impact on Production?

• Generate Plan Vs Test Execute
• Use Generate Plan Trial Method to subset SQL with plan changes
• Only test execute SQL with plan changes

• Limit testing scope to private session or schema where possible
• Use alter session set <parameter> = <value>;   (Vs system)
• Example usage for SQL Profiles:

• alter session set sqltune_category= ‘TEST’; 
• Implement SQL Profiles and test  Only sessions with “TEST” sqltune_category • Implement SQL Profiles and test  Only sessions with “TEST” sqltune_category 

see these Profiles  - private scope!!

• alter session set sqltune_category= ‘DEFAULT’;  -- Now SQL Profiles 
visible globally to all sessions

• Similarly for Invisible Indexes, Pending Stats

• Use SPA time limit to control resource usage

• Test during maintenance window or non-peak activity when spare 
resources are available



SQL Performance Analyzer: Workflow

Production Test

Capture 
SQL (STS)

Transport 
STS

Execute SQL 
Pre-change

Execute SQL 
Post-change

Compare 
Perf.

Steps  (1) (2)                              (3)                             (4)                       (5)

Make Change

(6) Reiterate

(7)

No

Yes
(7)

Done?

Production Change / 
Tuning Deployment

Tuned  System



Transport 
SQL

SQL Performance Analyzer: Overview

……

…Client

Capture 
SQL

Middle Tier Re-execute SQ L

Production Test

SQLSQL

Storage

Oracle DB

* No middle & application tier setup required

Make Changes / 
Tuning Regressions

• If adequate spare cycles available, 
optionally execute SQL here



Database Replay



Testing Today
Test – 1-2 testers trying to be 1,000s of users

PRODUCTION TEST



Database Replay
Test your system changes at production levels

PRODUCTION TEST

Capture Replay

Workload



Database Replay

• Capture Workload in Production
• Capture full production workload with real load, timing & concurrency 

characteristics

1

2

3

Replay

Analyze & Remediate

Capture

characteristics
• Move the captured workload to test system

• Replay Workload in Test
• Make the desired changes in test system
• Replay workload with full production characteristics

• Analyze & Report
• Capture and Replay Reports
• AWR, ASH, Replay Compare Period Reports Analysis & Reporting



Supported Changes

Changes 
Unsupported

Changes Supported

ClientClient

…
Client

Middle Tier

Changes Supported
•Database Upgrades, Patches

•Schema, Parameters

•RAC nodes, Interconnect

•OS Platforms, OS Upgrades

•CPU, Memory

•Storage

•Etc.  

Storage

Recording of 
External Client 

Requests

†Shared Server support from Oracle Database Release 11.2



…

…

Database Replay Workflow
Example: Upgrading from Oracle Database 9.2.0.8 to 11g

Mid-Tier

Replay Driver*

Clients

Capture from 9.2.0.8 Test* in 11g

(No middle/client 
tier setup 
required)

Capture Replay
Analysis & 

Reporting
Process

Storage
Storage

† ML 560977.1: Real Application Testing for Earlier R eleases

* Use SPA for pre -11g release testing



Workload Types Supported
Supported
• All SQL (DML, DDL, PLSQL) with practically all types of binds 
• Full LOB functionality (Cursor based and direct OCI) 
• Local transactions 
• Login/Logoffs 
• Session switching

• Limited PL/SQL RPCs
LimitationsLimitations

The following types of client requests are not capt ured in a workload:

� Direct path load of data from external files using utilities such as SQL*Loader
� Non-PL/SQL based Advanced Queuing (AQ)
� Flashback queries
� Oracle Call Interface (OCI) based object navigation s
� Non SQL-based object access
� Distributed transactions (any distributed transacti ons that are captured will be replayed as local 

transactions)



Database Replay Workflow

Database Replay usage comprises of 4 main steps

1. Capture workload on production system

2. Setup test system

3. Process workload files to prepare them for replay

4. Replay workload on test system and analyze results



Step 1: Workload Capture

Production System• All external client requests 
captured in binary files

• System background, internal 
activity excluded  

• Minimal performance 
overhead for capture  

File System

ClientClient

…
Client

…

Background Processes

FP 2FP* 1 FP N

Recording 
Infrastructure

File 1

File 2

File n

…

• For RAC, shared and local 
file system supported

• Specify interesting time 
period for capture, e.g., peak 
workload, month-end 
processing, etc. 

Capture Files

*FP: Foreground Process



Capture Options

• Workload can be filtered to customize what is captured
• Filter Types

• Inclusion Filters: Specifies which sessions should be captured
• Exclusion Filters: Specifies which sessions should NOT be 

captured
• Filter Attributes: Workload capture can be filtered using any of the 

following session attributes
• User
• Program
• Module
• Action
• Service
• Session ID

• Workload capture can be run on-demand or scheduled to run at 
later time



Step 2: Setup Test System

• Test system should have logically similar data as production 
system at the time capture is started

• Recommendation
• Use RMAN to physically restore production database from backup 

(recovery scn/time provided) 
• Use Snapshot standby capabilities to create test system
• Logically restore application data using import/export, Data Pump, • Logically restore application data using import/export, Data Pump, 

etc.



Step 3: Process Workload Files

File 1
File 1

• Transforms captured data 
into replay files and 
generates necessary meta-
data for replaying workload

• Must be done on same 
version of database as replay 
system

• Recommended to process 

Test 
SystemCapture Files Replay Files

File 2

File n

…

File 2

File n

…

Metadata

• Recommended to process 
workload on test system as it 
can be resource intensive

• Once processed for a 
particular version, workload 
can be replayed many times

• For RAC, if using local file 
system, copy all capture files 
to single location for replay



Step 4: Replay Workload

Replay Clients

• (wrc) is a multi-threaded client 
program that consumes processed 
workload and sends requests to the 
replay system

• Replay requests preserve timing, 
concurrency and dependencies 
seen on the capture system

• For workloads with high 

…

Test System

File 1

File 2

File n

…

Metadata

• For workloads with high 
concurrency, multiple clients may 
be necessary. Calibration help 
provided.

• Automatic workload distribution 
among clients

• Once all replay clients are started, 
workload replay is then initiated by 
user Replay Files

FP* 1 FP 2 FP N…

*FP: Foreground Process



Replay Options

Synchronization

• Synchronized Replay
• Workload is replayed in full synchronized mode
• Exact same concurrency and timing as production workload
• Transaction commit order is honored
• Ensures minimal data divergence• Ensures minimal data divergence

• Unsynchronized Replay
• Workload can be replayed in unsynchronized mode 
• Useful for load/stress testing
• High Data Divergence



Replay Options

Think Time Control
• Controls think time between database calls
• Auto (Default): Adjusts think time so as to maintain captured 

request rate
• Percentage 

• 0% No think time, highest possible request rate
• <100% Higher request rate
• 100% Exact think time
• >100% Lower request rate

Login Time Control
• Controls when sessions are created (login rate)
• Percentage

• 0%: All session are connected immediately
• 100% (Default): Sessions connect at same time as in captured system



Replay Options

• Number of Replay Clients
• Configurable by user
• Client Calibration Advisor recommends number of replay 

clients needed for specific workload
• Replay clients are multithreaded clients that can drive multiple 

workload sessions each 



Replay Analysis

• Application Level Validation: recommended method to determine if 
replay was successful.

• Comprehensive reports are provided for analysis purposes 
• There (3) types of divergences are reported

• Data Divergence: Number of rows returned by each call are 
compared and divergences reported

• Error Divergence: For each call error divergence is reported
• New: Error encountered during replay not seen during capture• New: Error encountered during replay not seen during capture
• Not Found: Error encountered during capture not seen during 

replay
• Mutated: Different error produced in replay than during capture

• Performance Divergence
• Capture and Replay Report: Provides high-level performance 

information
• ADDM Report: Provides in-depth performance analysis
• AWR, ASH Report: Facilitates comparative or skew analysis



RAT Backport for Pre-11g Database 
Releases – more info

• For latest announcements, and get the 
one-off patch # for your release 

check WebIV note 560977.1



Replay Technology

• Functionally equivalent replay
• independent of clients/protocols in original setup

• Server controlled replay
• scalable architecture: use an arbitrary number of replay clients
• multiple multi-threaded replay clients to drive workload

• Commit based synchronization 
• Automatic Remapping of physical locators • Automatic Remapping of physical locators 

• rowids 
• LOB locators 
• cursor numbers 

• Preservation of IDs during replay 
• sequences
• GUIDs

• Platform Independent Replay



Replay Data Divergence

Workload Characteristics that increase data/error divergence 
• Implicit session dependencies by the Application (eg: use of dbms_pipe)
• Extensive use of multiple commits within PLSQL 
• User Locks 
• Use of non-repeatable functions, system dependent data. 
• External interactions via urls, dblinks 



Packages and Procedures

• file: dbmswrr.sql

• DBMS_WORKLOAD_CAPTURE
• START_CAPTURE:

• FINISH_CAPTURE:

• REPORT():

• ADD_FILTER:

• DELETE_FILTER:

• DBMS_WORKLOAD_REPLAY• DBMS_WORKLOAD_REPLAY
• PROCESS_CAPTURE

• INITIALIZE_REPLAY

• PREPARE_REPLAY()

• START_REPLAY()

• CANCEL()

• REPORT

• ADD_FILTER

• REMAP_CONNECTION



Data Dictionary Views:

• DBA_WORKLOAD_CAPTURES:Lists all the workload captures 
performed in the database

• DBA_WORKLOAD_FILTERS:Lists all the workload filters defined 
in the database

• DBA_WORKLOAD_REPLAYS:Lists all the workload replays that 
have been performed in the databasehave been performed in the database

• DBA_WORKLOAD_REPLAY_DIVERGENCE:Used to monitor 
workload divergence

• DBA_WORKLOAD_CONNECTION_MAP:Used to review all 
connection strings used by workload replays



Replay Client [wrc]

• $ORACLE_HOME/rdbms/bin/wrc

• Part of Oracle Client and the Instant Client
• OCI based multi-threaded application
• Built in calibration advisor



DB Replay Security Model

• Any “Non-SYS” user with DBA Role
• DBA role is not mandatory 
• Does not have to be the user whose workload is captured

• “Execute” privileges on DBMS_WORLOAD_CAPTURE/REPLAY 
procedures
• DBMS_WORKLOAD_CAPTURE

• START_CAPTURE, FINISH_CAPTURE, REPORT(), ADD_FILTER , 
DELETE_FILTERDELETE_FILTER

• DBMS_WORKLOAD_REPLAY
• PROCESS_CAPTURE,INITIALIZE_REPLAY, PREPARE_REPLAY() , 

START_REPLAY(), CANCEL(), REPORT, ADD_FILTER, 
REMAP_CONNECTION

• Capture and Replay user can be different if they have 
appropriate privileges



Using Database Replay for Upgrade 
Testing



10.2 ���� 11g Database Upgrade

Scenario:
How can I use Database Replay to check if my 

peak workload will perform as expected after upgrade 
from 10.2 to 11g?

Goal:
Test the impact of Oracle Database 11g upgrade 

on the peak workload captured on production system & 
make sure are no negative effects of the change



Siebel Workload Description

• Siebel PSPP workload used for testing DB upgrade scenario
• Used internally for upgrade certification and new feature uptake

• Siebel 8.0, 1300 users: 700 financial call center, 600 financial 
partner manager

• Financial call center scenario: 
• Creates new contact • Creates new contact 
• Creates new opty for the contact 
• Add products to the opty 
• Creates quotes 
• Converts quotes to order 

• Financial partner manager scenario 
• Creates a new service request 
• Assigns the service request 



Replay Compare Period Report

• Your new best friend in analyzing replay information!!
• Provides holistic view of the experiment – covers functional and 

performance aspects of testing
• “Replay Divergence Summary” categorization indicates if further 

analysis is necessary: LOW/MED/HIGH

• Two reports are available
• Capture Vs Replay, Replay Vs Replay

Enhance
d in 11.2 !

• Identifies interference from other workloads, e.g., maintenance 
windows or other non-replayed workload

• Automatically runs ADDM  

• Reports provide more accurate performance analysis 
• Uses enhanced ASH infrastructure for capture/replay sessions 



Replay Summary (For Siebel Workload)



Replay Summary (Contd.) : Errors and Data Divergenc e



Replay Errors and Data Divergence Analysis



Replay Errors and Data Divergence Grouping



Replay Analysis: Reports



Replay Compare Period: 10.2.0.4 Capture Vs 11.2.0.1  Replay 
Baseline  
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Important Changes between Capture and Replay Baseli ne



Replay Period Report: Top SQL Changes

5.9 hr

0.6 hr



The Culprit!!
SELECT T9.CONFLICT_ID, T9.LAST_UPD, T9.CREATED, T9.LAST_UPD_BY, T9.CREATED_BY, T9.MODIFICATION_NUM, 

T9.ROW_ID, T4.KEY_VALUE, T25.PR_DEPT_OU_ID, T1.INTEGRATION_ID, T1.PRTNR_FLG, T25.PR_REGION_ID, 
T25.CITIZENSHIP_CD, T6.ATTRIB_07, T25.EMAIL_ADDR, T25.EMP_FLG, T25.FAX_PH_NUM, T25.FST_NAME, 
T25.CITIZENSHIP_CD, T25.HOME_PH_NUM, T25.AGENT_FLG, T25.JOB_TITLE, T25.LAST_NAME, T25.SEX_MF, 
T25.MEMBER_FLG, T25.MID_NAME, T25.OWNER_PER_ID, T9.NAME, T25.PERSON_UID, T25.PRIV_FLG, T20.STATUS, 
T8.PR_EMP_ID, T3.NAME, T25.CURR_PRI_LST_ID, T25.PR_OU_ADDR_ID, T1.NAME, T20.PR_ADDR_ID, 
T25.PR_EMAIL_ADDR_ID, T25.PR_ALT_PH_NUM_ID, T25.PR_REP_DNRM_FLG, T25.PR_REP_MANL_FLG, 
T25.PR_REP_SYS_FLG, T25.PR_MKT_SEG_ID, T22.PR_EMP_ID, T8.PR_EMP_ID, T13.LOGIN, T18.LOGIN, T17.PR_FAX_NUM_ID, 
T25.PR_GRP_OU_ID, T25.PR_INDUST_ID, T25.PR_NOTE_ID, T25.PR_OPTY_ID, T25.BU_ID, T25.PR_SYNC_USER_ID, 
T25.PR_PER_ADDR_ID, T25.PR_PER_PAY_PRFL_ID, T25.PR_POSTN_ID, T25.PR_PROD_LN_ID, T25.PR_RESP_ID, 
T17.PR_SMS_NUM_ID, T25.PR_SECURITY_ID, T5.NAME, T25.MED_SPEC_ID, T25.PR_STATE_LIC_ID, T25.PR_TERR_ID, 
T25.PROVIDER_FLG, T12.OWN_INST_ID, T12.INTEGRATION_ID, T11.SHARE_HOME_PH_FLG, T25.CUST_SINCE_DT, 
T25.SUPPRESS_MAIL_FLG, T23.ADDR, T23.CITY, T23.COUNTRY, T23.ZIPCODE, T23.STATE, T25.WORK_PH_NUM, 
T19.ROW_STATUS, T15.LOGIN, T21.NAME, T21.LOC, T21.PR_BL_ADDR_ID, T21.PR_BL_PER_ID, T24.PRIM_MARKET_CD, 
T21.PR_SHIP_ADDR_ID, T21.PR_SHIP_PER_ID, T2.ROW_ID, T21.OU_NUM, T2.ROW_ID, T21.PR_SRV_AGREE_ID, T2.ROW_ID, 
T14.LOGIN, T25.ROW_ID, T25.PAR_ROW_ID, T25.MODIFICATION_NUM, T25.CREATED_BY, T25.LAST_UPD_BY, 
T25.CREATED, T25.LAST_UPD, T25.CONFLICT_ID, T25.PAR_ROW_ID, T17.ROW_ID,.LAST_UPD, T17.CONFLICT_ID, 
T17.PAR_ROW_ID, T11.ROW_ID, T11.PAR_ROW_ID, T11.MODIFICATION_NUM, T11. T17.PAR_ROW_ID, 
T17.MODIFICATION_NUM, T17.CREATED_BY, T17.LAST_UPD_BY, T17.CREATED, T17 CREATED_BY, T11.LAST_UPD_BY, 

Next Steps:
1.Tune Regressed SQL stmts using SQL Plan Baselines

2. Replay Workload
T17.MODIFICATION_NUM, T17.CREATED_BY, T17.LAST_UPD_BY, T17.CREATED, T17 CREATED_BY, T11.LAST_UPD_BY, 
T11.CREATED, T11.LAST_UPD, T11.CONFLICT_ID, T11.PAR_ROW_ID, T6.ROW_ID, T6.PAR_ROW_ID, 
T6.MODIFICATION_NUM, T6.CREATED_BY, T6.LAST_UPD_BY, T6.CREATED, T6.LAST_UPD, T6.CONFLICT_ID, 
T6.PAR_ROW_ID, T12.ROW_ID, T12.PAR_ROW_ID, T12.MODIFICATION_NUM, T12.CREATED_BY, T12.LAST_UPD_BY, 
T12.CREATED, T12.LAST_UPD, T12.CONFLICT_ID, T12.PAR_ROW_ID, T19.ROW_ID, T16.ROW_ID, T2.ROW_ID, T10.ROW_ID 
FROM ORAPERF.S_ORG_EXT T1, ORAPERF.S_PARTY T2, ORAPERF.S_PRI_LST T3, ORAPERF.S_DQ_CON_KEY T4, 
ORAPERF.S_MED_SPEC T5, ORAPERF.S_CONTACT_X T6, ORAPERF.S_POSTN T7, ORAPERF.S_POSTN T8, ORAPERF.S_PARTY 
T9, ORAPERF.S_PARTY T10, ORAPERF.S_EMP_PER T11, ORAPERF.S_CONTACT_SS T12, ORAPERF.S_USER T13, 
ORAPERF.S_USER T14, ORAPERF.S_USER T15, ORAPERF.S_PARTY T16, ORAPERF.S_CONTACT_LOYX T17, ORAPERF.S_USER 
T18, ORAPERF.S_POSTN_CON T19, ORAPERF.S_POSTN_CON T20, ORAPERF.S_ORG_EXT T21, ORAPERF.S_POSTN T22, 
ORAPERF.S_ADDR_PER T23, ORAPERF.S_ORG_EXT_FNX T24, ORAPERF.S_CONTACT T25 WHERE T25.PR_DEPT_OU_ID = 
T1.PAR_ROW_ID (+) AND T1.PR_POSTN_ID = T22.PAR_ROW_ID (+) AND T25.CURR_PRI_LST_ID = T3.ROW_ID (+) AND 
T25.PR_POSTN_ID = T8.PAR_ROW_ID (+) AND T9.ROW_ID = T20.CON_ID (+) AND T20.POSTN_ID (+) = :1 AND T22.PR_EMP_ID 
= T13.PAR_ROW_ID (+) AND T8.PR_EMP_ID = T18.PAR_ROW_ID (+) AND T25.PR_PER_ADDR_ID = T23.ROW_ID (+) AND 
T25.MED_SPEC_ID = T5.ROW_ID (+) AND T9.ROW_ID = T4.CONTACT_ID (+) AND T9.ROW_ID = T25.PAR_ROW_ID AND 
T9.ROW_ID = T17.PAR_ROW_ID (+) AND T9.ROW_ID = T11.PAR_ROW_ID (+) AND T9.ROW_ID = T6.PAR_ROW_ID (+) AND 
T9.ROW_ID = T12.PAR_ROW_ID (+) AND T19.POSTN_ID = :2 AND T25.ROW_ID = T19.CON_ID AND T16.ROW_ID = 
T19.POSTN_ID AND T19.POSTN_ID = T7.PAR_ROW_ID (+) AND T7.PR_EMP_ID = T15.PAR_ROW_ID (+) AND 
T25.PR_DEPT_OU_ID = T2.ROW_ID (+) AND T25.PR_DEPT_OU_ID = T21.PAR_ROW_ID (+) AND T25.PR_DEPT_OU_ID = 
T24.PAR_ROW_ID (+) AND T25.PR_SYNC_USER_ID = T10.ROW_ID (+) AND T25.PR_SYNC_USER_ID = T14.PAR_ROW_ID (+) 
AND ((T25.PRIV_FLG = 'N') AND (T19.CON_LAST_NAME >= :3)) AND (T9.ROW_ID IN ( SELECT SQ1_T1.PERSON_ID FROM 
ORAPERF.S_PARTY_PER SQ1_T1, ORAPERF.S_PARTY SQ1_T2, ORAPERF.S_ORG_EXT SQ1_T3 WHERE ( SQ1_T2.ROW_ID = 
SQ1_T3.PAR_ROW_ID AND SQ1_T1.PARTY_ID = SQ1_T2.ROW_ID) AND ((SQ1_T3.INT_ORG_FLG != 'Y' OR SQ1_T3.PRTNR_FLG 
!= 'N') AND SQ1_T3.ACCNT_FLG != 'N') AND (SQ1_T3.NAME LIKE :4))) ORDER BY T19.POSTN_ID, T19.CON_LAST_NAME, 
T19.CON_FST_NAME 

2. Replay Workload



Replay Period Report: Validate Tuning

Savings: 
5.9 hr

Savings: Savings: 
0.6 hr
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10.2 ���� 11g Upgrade: Summary

• Very low divergence rate, limited to background 
monitoring activity (EM)

Change Accepted



Database Replay - Workload Capture: Best Practices

• Capture disk space estimation  - maximum of 
• Extrapolated size from smaller duration capture (10-30min)
• 2 * Bytes received via SQL*Net from client (from AWR)

• Not mandatory to restart database
• If many in-flight transactions or a busy system, consider 

longer duration capture or restart database

• Filter background activity, e.g., monitoring 
infrastructure – EM, OMS, Statspack, etc.

• Export AWR or create an AWR baseline after capture 
to avoid purging of AWR data  



Database Replay – Test System Setup: Best Practices

• Apply recommended patches per Note 560877.1 

• Disable maintenance windows and scheduled jobs (e.g., cron, 
dbms_job) on test system

• Validate that test system is setup properly – no missing synonyms, 
users, views, row counts etc 
• Use Enterprise Manager Change and Configuration Management Packs 

• Resolve and correct external dependencies, e.g., db links, external files

• Use at least the number of replay clients as  recommended by wrc 
“calibrate” command.

• Replay clients should be isolated from database tier to avoid contention.



Database Replay – Test System Setup: Best Practices

• Run Workload Analyzer tool on captured workload and follow 
recommendations to improve replay quality, for e.g. , reset system clock if 
workload is sensitive to time. Available in 11.2.0. 2.0

• Try both synchronized and unsynchronized replays. 
Use  SYNCHRONIZATION =false for workloads which hav e 
dependencies  on  dbms_lock.sleep, concurrent manag er in dependencies  on  dbms_lock.sleep, concurrent manag er in 
E-BIZ,heavy PLSQL  workload, Multiple commits withi n PLSQL scripts. 



Conclusion

• Real Application Testing provides comprehensive and easy to use 
solution for assessing impact of changes on workload
• Higher quality testing
• Full coverage of workflows

• Helps adopt technology faster by cutting down testing time from 
months for days

• Can be used to test many changes• Can be used to test many changes
• Upgrade testing including 9.2, 10.2 to 11g releases, optimizer stats 

refresh
• Enabling new features, RAC, schema, parameter, OS/HW changes

• As a result with Real Application Testing businesses can
• Stay competitive
• Improve profitability
• Be compliant



Resources  

• OTN
• Real Application Testing for Earlier Releases
• Testing Performance Impact of an Oracle Database 9i/10g Release 

1 to Oracle Database 10g Release 2 Upgrade with SQL 
Performance Analyzer

• Migration to Cost-Based Optimizer

• Upgrading from Oracle 9i to 10g: What to expect from the Optimizer

• Upgrade Companion: Metalink Note: 466181.1: One-stop shop for • Upgrade Companion: Metalink Note: 466181.1: One-stop shop for 
Upgrades

• Real Application Testing Users Guide (11.2)





• Visit us at  http://my.oracle.com/SPARKS for 
additional details and archived presentations


