

8 Introduction to Database Replay

You can use Database Replay to capture a workload on the production system and replay it on a test system with the exact timing, concurrency, and transaction characteristics of the original workload. This enables you to test the effects of a system change without affecting the production system.

Database Replay supports workload capture on a system running Oracle Database 10g Release 2 and newer releases. In order to capture a workload on a system running Oracle Database 10g Release 2, the database version can be 10.2.0.4 or higher. Workload replay is only supported on systems running Oracle Database 11g Release 1 and newer releases.




	
Note:

To use the workload capture feature on a system running Oracle9i Database or an earlier version of Oracle Database 10g Release 2, contact Oracle Support for more information.







Analyzing the effect of system changes using Database Replay involves the following steps, as illustrated in Figure 8-1:


Figure 8-1 Database Replay Workflow

[image: Description of Figure 8-1 follows]






	
On the production system, capture the workload into capture files, as described in "Workload Capture".


	
Copy the capture files to the test system and preprocess them, as described in "Workload Preprocessing".


	
On the test system, replay the preprocessed files, as described in "Workload Replay".


	
Using the reports generated by Database Replay, perform detailed analysis of both the workload capture and workload replay, as described in "Analysis and Reporting".






8.1 Workload Capture

The first step in using Database Replay is to capture the production workload. Capturing a workload involves recording all requests made by external clients to Oracle Database.

When workload capture is enabled, all external client requests directed to Oracle Database are tracked and stored in binary files—called capture files—on the file system. You can specify the location where the capture files will be stored. Once workload capture begins, all external database calls are written to the capture files. The capture files contain all relevant information about the client request, such as SQL text, bind values, and transaction information. Background activities and database scheduler jobs are not captured. These capture files are platform independent and can be transported to another system.




	
See Also:

	
Chapter 9, "Capturing a Database Workload" for information about how to capture a workload on the production system

















8.2 Workload Preprocessing

Once the workload has been captured, the information in the capture files need to be preprocessed. Preprocessing creates all necessary metadata needed for replaying the workload. This must be done once for every captured workload before they can be replayed. After the captured workload is preprocessed, it can be replayed repeatedly on a replay system running the same version of Oracle Database. Typically, the capture files should be copied to another system for preprocessing. As workload preprocessing can be time consuming and resource intensive, it is recommended that this step be performed on the test system where the workload will be replayed.




	
See Also:

	
Chapter 10, "Preprocessing a Database Workload" for information about how to preprocess a captured workload

















8.3 Workload Replay

After a captured workload has been preprocessed, it can be replayed on a test system. During the workload replay phase, Oracle Database performs the actions recorded during the workload capture phase on the test system by re-creating all captured external client requests with the same timing, concurrency, and transaction dependencies of the production system.

Database Replay uses a client program called the replay client to re-create all external client requests recorded during workload capture. Depending on the captured workload, you may need one or more replay clients to properly replay the workload. A calibration tool is provided to help determine the number of replay clients needed for a particular workload. Because the entire workload is replayed—including DML and SQL queries—the data in the replay system should be as logically similar to the data in the capture system as possible. This will minimize replay divergence and enable a more reliable analysis of the replay.




	
See Also:

	
Chapter 11, "Replaying a Database Workload" for information about how to replay a preprocessed workload on the test system

















8.4 Analysis and Reporting

Once the workload is replayed, in-depth reporting is provided for you to perform detailed analysis of both workload capture and replay.

The workload capture report and workload replay report provide basic information about the workload capture and replay, such as errors encountered during replay and data divergence in rows returned by DML or SQL queries. A comparison of several statistics—such as database time, average active sessions, and user calls—between the workload capture and the workload replay is also provided.

The replay compare period report can be used to perform a high-level comparison of one workload replay to its capture or to another replay of the same capture. A divergence summary with an analysis of whether any data divergence occurred and if there were any significant performance changes is also provided. Furthermore, Automatic Database Diagnostic Monitor (ADDM) findings are incorporated into these reports.

For advanced analysis, Automatic Workload Repository (AWR) reports are available to enable detailed comparison of performance statistics between the workload capture and the workload replay. The information available in these reports is very detailed, and some differences between the workload capture and replay can be expected.

The SQL Performance Analyzer report can be used to compare a SQL tuning set from a workload capture to another SQL tuning set from a workload replay, or two SQL tuning sets from two workload replays. Comparing SQL tuning sets with Database Replay provides more information than SQL Performance Analyzer test-execute because it considers and shows all execution plans for each SQL statement, while SQL Performance Analyzer test-execute generates only one execution plan per SQL statement for each SQL trial. Moreover, the SQL statements are executed in a more authentic environment because Database Replay captures all bind values and reproduces dynamic session state such as PL/SQL package state more accurately. It is recommended that you run SQL Performance Analyzer test-execute first as a sanity test to ensure SQL statements have not regressed and the test system is set up properly before using Database Replay to perform load and currency testing.

Besides using replay divergence information to analyze replay characteristics of a given system change, you should also use an application-level validation procedure to assess the system change. Consider developing a script to assess the overall success of the replay. For example, if 10,000 orders are processed during workload capture, you should validate that a similar number of orders are also processed during replay.

After the replay analysis is complete, you can restore the database to its original state at the time of workload capture and repeat workload replay to test other changes to the system.




	
See Also:

	
Chapter 12, "Analyzing Captured and Replayed Workloads" for information about how to analyze data and performance divergence using Database Replay reports
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Ostasase Softiare  Frowsonng 2R, ner you Con confaure he teps 10 dane e exeing catebese softiare 3
CresteTest Create  est database ready for replay. Trstask accesses the Cane Database pege, nhere you . @

Database Gan create » test database from the existing database.

@ TIP The status icons in the table represent the last execution status of 3 task. See the Icon Key.
& TIP Return to the Database Repiay home page with the OK button after completing al selected tasks,
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Database Replay > Replay Task: NewReplay > Replay: NenEmpReplay
Replay: NewEmpReplay

Home
Replay Target L]
Target a Datsbase Version 12.000.2 RepayHost adc2101027.us rade.com
vetmnes

Task List

Plese ik alnkor dckn conunder G to Taskto exeate sk,

Tk Toescipten GoToTes

Setup nd repare et oo snvrerment s be used for ey, Step ndude g
prepare TestDatabase ot Gooaes, g e daabast t he bt ofcaprte v i oy ol

changes necessary 1 the test database envronment.
Clone the producton database o test environment, The test database should be restored to

SetUp Test Database match the capure database at the start of cspiure. You may make any changes to the test
environment as nesded.

Isolate Test Datshase Isolte the test system from the producton environment pror to the workioad replay.
Prepare for Replay Prepare (preprocess) the workoad capture fies for replay and deploy the Replay Cients.
Preprocess the captured workload. Preprocessing prepares the workioad fo replay and only needs
Preprocess Viorkoad o be performed once against 2 speciic database version. A workioad should be preprocessed using

the target test database.
Deploy Replay Clients Deploy Replay Clients

Replay Workioad on Test Database et up the workoad replay on the test database and analyze the resuts.

e e e e e

Replay Workioad Replay the preprocessed workload on a test copy of the procucton databse
| Workloads
Viorkdoad
IDatabase | Database Tine| Workoad Duration
cepturetl Oemep Detabase 11.2.0, 00:00:09 000937 60 a0 usoeckecon  fsmatchitenbil. o
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SQL Tune Report
IMMCHAN TUNE
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Upgrade from 10.2 or 11g

Task Information

* Task Name

ssQUTwngset[

Description

Pre-upgrade Trial

Creation Method [ Execute SQLs v

Per-SQL Time Limit [§ minutes v/

@ TIP Time limit is on elapsed time of test execution of SQL.
* Database Link ,,{( Create Database Link )

@ TIP Provide a PUBLIC database link connecting to a remote
user with prileges to execute the Tuning Set SQL

Post-upgrade Trial

Use the same system as in the pre-upgrade trial

* Database Link (Create Daabase k)

@ TIP Same creation method and per-SQL time fimit s in the pre-upgrade trial will be
applied

Trial Comparison

Comparison Metric | Elapsed Time v

Schedule

Time Zone [ Americallos_Angeles v/

© Immediately
Olater

Date |Jun 32009 B
(exampie: Jun 3, 2008)

Time [8v][29 ][00 ¥] ®am OPM
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SQL Performance Analyzer Task: IMMCHAN.SPA_EXADATA_SIM
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The SQL Performance Analyzer Task is a container for experimental results of executing a specific SQL Tuning Set under changed
environmental conditions and assessing the impact of environmental changes on STS execution performance

1SQL Tuning Set

¥ SQL Trials
A'SQL Trial captures the execution performance of the SQL Tuning Set under specific emironmental conditions

INTIAL_SQL TRIAL  Exadata Storage Server simulation disabled 6/3/094:49 AM  Yes COMPLETED
SECOND_SQL_TRIAL  Exadata Storage Server simulation enabled 6/3/09 450 AM  Yes COMPLETED

¥ SQL Trial Comparisons
‘Compare SQL Trials to assess change impact of enviranmental difierences on SQL Tuning Set execution costs

INTIAL_SQL_TRIAL SECOND_SQL_TRIAL I/O Interconnect Bytes  6/3/09 4:50 AM COMPLETED o
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Credentidl @ prefered © Named © New Credentisl © prefered © Named © New
Preferred Credentil Name = preferred Credentil Name =
Default preferred credentils are not Default preferred credentils are not

Credential Detals, Credential Detals

set. set.

Database Captre Intermediate Storage RootLocation
scmtcn/destnaton._dr bronse
@toformation
This root directory is used to temporarily store the captured workload
e the capure s progese.

Use intermediate storage location as fnal storage location
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Replay Workload: Wait for Client Connections
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Logged InAs system
after al the Replay Clents have connected, proceed to the next step to continue the repay setup.

©)

The database is preparing to accept connectons from Replay Clents.

1This aperation may take some time to complete. If you dose this browser window or navigate to a different page, your place i the replay process will not be
saved,






OEBPS/img/spa_report_elapsed_time.gif
Projected Workload Elapsed Time

Elapsed Time (seQ

5L Trial 1 [ 5QLTrial 2

Improvement Impact 20% €
Regression Impact 2% 3

Overall Impact 17%






OEBPS/img/dbr_capture_options.gif
Database Replay
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Plon Environment Database Options  Storage  Schedule  Review

Back] step 3 of 6 ] Cance

Create Capture : Options

SQL Performance Analyzer
SQL Performance Analyzer allows you to test and to analyze the effects of changes on the execution performance of SQL contained in a SQL Turing Set.

pture SQL statements nto a SQL Tuning Set during workload capture.

Workload Filters
Workioad fiters can customize the workload to be captured. Please refer to the Oracle Real Application Testing guide for more iformation.

ke Hode [Bumon[=]

Excluded Sessions
Al sesions wil be captured except for those lsted below.
dAdd JEdt 3 Delete
[Fier Name [Type [session Attribute Valve
‘Oracle Management Service (DEFAULT) _ Excluded Program ows
Module emagentte

Orade Management Agent (DEFAULT)  Excluded

@toformation
Vou may use 4 fo widcard i afier value.
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Compare Period Report: Consolidated Replay

Collapse all sections

| Comparison nemc [ caon

_-_
140 150120

[Total Sample Count

[Total DB Time. D 185.03745 160 170|140
[Total CPU Time. 10 |0 110 140 150 [120
[Total WAIT Time 20 |0 [78.05745 |20 20 |0
[Total 10 Time. 20 |0 20 20 20 |0

10 Request Count 220 [1a0 70 [s0 ERNED

[Avg Time Per 10 Request[0.09090[0.14285 028571 [0.22223 [0.33334[0.25000

This report compares the performance of multiple captures with the consolidated replay. However, the comparison is.
made with individual ASH capture data vs ASH replay data filtered for the specific captured workload. Time Duration in
this report is always represented in seconds
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St performance Anaiyzer
Capture SQL satements nto a SQL. Tuning Set during workoad cpture.
Workioad Filters
Excluded Sessions
FiterName pe [Sesion Acoute Vaise
Oracle Management Service (DEFAULT)  Exduded Program oMS.
Oracle Management Agent (DEFAULT)  Exduded Module emagent%

Storage

Use intermeditestorage location o finalsorag ocaion

Schedule

Capture Schedule

Start. Immediately
Duration For 5 minutes

Automatic Workload Repository.
Start Immediately
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Replay Workload: Select Directory
e et == e |

Logged InAs system

eect a drectory object that contains the workloads to be replayed concurrently. That directory should contain subdirectories with the indvidual preprocessed
workoads to be replayed. Additional directory objects for those subdrectories may be created during replay.

*Diectory Objct [DOCREPLAY V] A cresteorectory oot
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Please add production databases that you want to perform capture on.
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Preprocess Captured Workload: Copy Workload
Database cb
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Logged InAs system

Continue to the next step afer the workioads are completely copied to the current host.

Copy from Workdoad Location

Enter location detals and credeniias for al captures and cick Next o proceed with copying althe workioads to the new location t once, This new location wil
contain subdiectories of al workloads. Make sure the new locaton i accessble by ths database instance.

Capture Name | myCDBCapture ¥

Current Location of the Workload Directory
Host sic01hi.us.orack.com
Directory _/scratchitkan/db12/captures_cdb

Credental @ Preferred O Named O New
Preferred Cregental iame [ Normal Host Credentials v

Atirbute

vae
CredentelDetals Usertame tan
Pasaiord
Vore Detais
New Location of the Workload Directory
*tiost [adc2101027.us.oradle.com Q

*Directory  [/scratch/tkan/empreplay
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DB Replay Report for taskl

DB 14| Release |RAC|Replay Name|Replay Status|
Sios 1107522628012.0.0.00/N0 [teski | coMPLETED |

Replay Information

Replay

Name taski sidb_capt
status compLETED compLETED

Database Name sios. sios.

Database Version _[12.1.0.1.0 12.1.0.1.0

Start Time 281112 08:37:11 28-11-12 05:40:47

End Time 26-11-12 06:47:11 26-11-12 05:50:47
Duration 10 minutes 0 seconds |10 minutes 0 seconds
Directory Object SIDs_ReEPL siD5_Rer1

Directory Path /scratch/wioad/sidb_rept |/scratch/wload/sidb_rept
AwR DB 14 1079228280

AWR Begin Snap1d_ |22

AwREndSnap1d |23

Replay Schedule Name

Synchronization s
Connect Time 100%
Think Time 100%

Think Time Auto Correct | TRUE
Number of WRC Clients |t (1 Completed, 0 Running )

Replay Statistics

|___statistic__| _ replay

D5 Time 3.314 seconds | 1.481 seconds|

Average Active Sessions| o1 o
User calls 788 788

Replay Divergence Summary
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The following guided workflow contains the sequence of steps necessary to execute a successful two-trial SQL Performance
nalyzer test.

ote: Be sure that the Trial environment matches the tests you want to conduct.

step Description Executed Status Execute

1 Create SQL Performance Analyzer Task based on SQL Tuning Set »
2 Create SQLTrial in Initial Environment »
3 Create SQLTrial in Changed Environment »
4 Compare Step 2 and Step 3 »
5 View Trial Comparison Report »
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Capture Prerequisites
“The following prerequisites showid be met to avoid potentil problems before proceeding to capture the workioad.

[ Make sure there s enough disk space t hold the captured workload. Consider doing a short duraton workoad capture and using it for estimating
the disk space requirement of a ful workload capture.
Make sure you can restore the replay database to match the capture database at the start of the workioad capture. A successful workioad
[ replay depends on application transactions accessing application data identical to that on a capture system. Common ways to restore application
data state indude point-n-time recovery, flashback, and importjexport.






