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Are you an OAUG Member?Are you an OAUG Member?

Member Benefits include:Member Benefits include:
AdvocacyAdvocacy opportunities to influence Oracle on product enhancements, usabiopportunities to influence Oracle on product enhancements, usability, lity, 
new features, Oracle support, pricing and qualitynew features, Oracle support, pricing and quality
KnowledgeKnowledge that showcases the latest trends and techniques used by industrythat showcases the latest trends and techniques used by industry
leaders through our national and regional events and our publicaleaders through our national and regional events and our publications, such as tions, such as 
OAUG Insight magazineOAUG Insight magazine
CommunicationCommunication with other OAUG members worldwide through participation in with other OAUG members worldwide through participation in 
OAUG committees, leadership positions, interaction with Oracle COAUG committees, leadership positions, interaction with Oracle Corporation's orporation's 
user initiatives, frequent member surveys, and Oracle managementuser initiatives, frequent member surveys, and Oracle management briefingsbriefings
EducationEducation through the hundreds of careerthrough the hundreds of career--enhancing presentations in our enhancing presentations in our 
conference paper database archive, as well as discounts to confeconference paper database archive, as well as discounts to conferences and rences and 
Oracle educationOracle education
NetworkingNetworking with Oracle customers, industry experts, thirdwith Oracle customers, industry experts, third--party software firms, party software firms, 
and other Oracle Applications specialists through our Member Datand other Oracle Applications specialists through our Member Database and abase and 
Online Vendor DirectoryOnline Vendor Directory

Global Users. Global Solutions.Global Users. Global Solutions.
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IntroductionIntroduction
1010gg RAC benefits and costsRAC benefits and costs
ASM OverviewASM Overview
HighHigh--level process of upgrading to 11level process of upgrading to 11i i / 10/ 10gg RACRAC
ConclusionConclusion
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IntroductionIntroduction

This presentation is based on a recent upgrade of This presentation is based on a recent upgrade of 
a Red Hat Linux based nona Red Hat Linux based non--RAC 11.5.9 / 9RAC 11.5.9 / 9ii
environment to a Red Hat Linux based 11.5.10.2 / environment to a Red Hat Linux based 11.5.10.2 / 
1010ggR2 environmentR2 environment
The focus of this presentation will be an overview The focus of this presentation will be an overview 
of that process with special emphasis on the of that process with special emphasis on the 
business justification of RAC, ASM, a Splitbusiness justification of RAC, ASM, a Split--Tier Tier 
configuration for 11.5.10.2 and OATMconfiguration for 11.5.10.2 and OATM
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1010ggR2 RAC Cost / Benefit AnalysisR2 RAC Cost / Benefit Analysis

CostsCosts
Increased time and complexity of implementation and Increased time and complexity of implementation and 
subsequent maintenancesubsequent maintenance

CRS implementation/administrationCRS implementation/administration
ASM implementation/administrationASM implementation/administration
Other DBA tasksOther DBA tasks

Additional machines to administerAdditional machines to administer
At a minimum, the database tier hardware would doubleAt a minimum, the database tier hardware would double

Increased license costIncreased license cost



66© 2007 Solution Beacon, LLC.  All Rights Reserved.

1010ggR2 RAC Cost / Benefit Analysis cont.R2 RAC Cost / Benefit Analysis cont.

BenefitsBenefits
NonNon--Disaster/Recovery high availabilityDisaster/Recovery high availability
Increased performanceIncreased performance
Depending on user base, would be able to use Depending on user base, would be able to use 
““commoditycommodity”” hardware and operating systemhardware and operating system
Horizontal scalabilityHorizontal scalability
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Overview of ASMOverview of ASM

The Automatic Storage Management (ASM) The Automatic Storage Management (ASM) 
feature of Oracle Database 10feature of Oracle Database 10gg provides a provides a 
virtualization layervirtualization layer between the database and between the database and 
storage so that multiple disks can be treated storage so that multiple disks can be treated as a as a 
single disk groupsingle disk group and disks can be dynamically and disks can be dynamically 
added or removed while keeping databases online. added or removed while keeping databases online. 
Existing data will automatically be spread across Existing data will automatically be spread across 
available disks for performance and utilization available disks for performance and utilization 
optimizationoptimization
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Raw vs. CookedRaw vs. Cooked
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Cooked + LVM vs. ASMCooked + LVM vs. ASM



1010© 2007 Solution Beacon, LLC.  All Rights Reserved.

Overview 11Overview 11ii /10/10gg R2 RAC from 11R2 RAC from 11ii /9/9ii

Install 11Install 11ii software on  tier boxsoftware on  tier box--upgrade existing 11.5.9 via SB Rapid upgrade existing 11.5.9 via SB Rapid 
Migration techniqueMigration technique
Install Oracle Install Oracle ClusterwareClusterware 10.2.0.1 10.2.0.1 
Install Oracle Database Software 10.2.0.1 Install Oracle Database Software 10.2.0.1 
Install Database Components from Oracle 10Install Database Components from Oracle 10gg (10.2.0.1) Companion (10.2.0.1) Companion 
CD CD 
Upgrade Cluster Ready Services , database software to 10.2.0.2 Upgrade Cluster Ready Services , database software to 10.2.0.2 
Upgrade Oracle9Upgrade Oracle9ii (9.2.0.6) Database to 10(9.2.0.6) Database to 10gg (10.2.0.2) (10.2.0.2) 
Create ASM Instances/Create ASM Instances/DiskgroupsDiskgroups
Convert to OATMConvert to OATM
Convert 10Convert 10gg Database to RAC Database to RAC 
Enable Enable AutoConfigAutoConfig on Applications Database Tier on Applications Database Tier 
Establish Applications Environment for RAC Establish Applications Environment for RAC 
Configure Parallel Concurrent ProcessingConfigure Parallel Concurrent Processing
Conversion to Shared Application File SystemConversion to Shared Application File System
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Install 11Install 11ii software on  tier boxsoftware on  tier box--upgrade existing upgrade existing 
11.5.9 via SB Rapid Migration technique11.5.9 via SB Rapid Migration technique

Using SBUsing SB’’s Rapid Migration approach, installed s Rapid Migration approach, installed 
Oracle Applications, brought in the source Oracle Applications, brought in the source 
database so a single tier installed would exist on database so a single tier installed would exist on 
one of the middle tier boxesone of the middle tier boxes
Applied pre 3480000 patchesApplied pre 3480000 patches
Applied patch 3480000Applied patch 3480000
Applied post 3480000Applied post 3480000
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Overview 11Overview 11ii 1010gg R2 RAC from 11R2 RAC from 11ii 99ii
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Conversion to Shared Application File SystemConversion to Shared Application File System
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Install Oracle Install Oracle ClusterwareClusterware 10.2.0.110.2.0.1

Cluster Cluster -- a cluster comprises multiple interconnected computers or a cluster comprises multiple interconnected computers or 
servers that appear as if they are one server to end users and servers that appear as if they are one server to end users and 
applicationsapplications
Oracle Oracle ClusterwareClusterware -- a portable cluster management solution that is a portable cluster management solution that is 
integrated with the Oracle database. The Oracle integrated with the Oracle database. The Oracle ClusterwareClusterware is also a is also a 
required component for using RAC required component for using RAC 
RAC uses Oracle RAC uses Oracle ClusterwareClusterware for the infrastructure to bind multiple for the infrastructure to bind multiple 
servers so that they operate as a single system.servers so that they operate as a single system.
Oracle Oracle ClusterwareClusterware requirements:  requirements:  

Voting disk Voting disk –– records node membershiprecords node membership
Oracle Cluster Registry (OCR) Oracle Cluster Registry (OCR) -- records cluster configuration information records cluster configuration information 
Private interconnect Private interconnect –– private network used by the nodes (Use Datagram private network used by the nodes (Use Datagram 
Protocol (UDP) on a Gigabit Ethernet )Protocol (UDP) on a Gigabit Ethernet )
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Install Oracle Install Oracle ClusterwareClusterware 10.2.0.1 cont.10.2.0.1 cont.

Major Major ClusterwareClusterware servicesservices
Cluster Synchronization Services (CSS)Cluster Synchronization Services (CSS)
Cluster Ready Services (CRS)Cluster Ready Services (CRS)
Event Management (EVM)Event Management (EVM)
Oracle Notification Service (ONS)Oracle Notification Service (ONS)
RACGRACG
Process Monitor Daemon (OPROCD)Process Monitor Daemon (OPROCD)
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Overview 11Overview 11ii 1010gg R2 RAC from 11R2 RAC from 11ii 99ii
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Install Oracle Database Software 10.2.0.1Install Oracle Database Software 10.2.0.1

Use Use runInstallerrunInstaller

Clusters will be detectedClusters will be detected
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Install Database Components from Oracle 10Install Database Components from Oracle 10gg
(10.2.0.1) Companion CD(10.2.0.1) Companion CD

Choose Oracle Database 10Choose Oracle Database 10gg Products 10.2.0.1  Products 10.2.0.1  
IncludesIncludes

Oracle JDBC Development DriversOracle JDBC Development Drivers
Oracle SQLJOracle SQLJ
Oracle Database ExamplesOracle Database Examples
Oracle Text Supplied Knowledge BasesOracle Text Supplied Knowledge Bases
Oracle Workflow ServerOracle Workflow Server
Oracle Ultra SearchOracle Ultra Search
Natively Compiled Java LibrariesNatively Compiled Java Libraries
JPublisherJPublisher
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Upgrade Cluster Ready Services , database Upgrade Cluster Ready Services , database 
software to 10.2.0.2software to 10.2.0.2

Upgrades to version 10.2.0.2Upgrades to version 10.2.0.2

Must shutdown cluster ready services firstMust shutdown cluster ready services first
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Upgrade Oracle9Upgrade Oracle9ii (9.2.0.6) Database to 10(9.2.0.6) Database to 10gg
(10.2.0.2)(10.2.0.2)

Performed manual upgradePerformed manual upgrade
Run Run @utlu102i.sql@utlu102i.sql provided in 10.2.0.2 provided in 10.2.0.2 
$ORACLE_HOME/$ORACLE_HOME/rdbmsrdbms/admin against 9/admin against 9ii.  .  
Analyzes and provides list of tasksAnalyzes and provides list of tasks
Adjust Adjust init.orainit.ora for 10for 10gg
With in With in sqlplussqlplus as as sysdbasysdba, STARTUP UPGRADE, STARTUP UPGRADE
Run Run catupgrade.sqlcatupgrade.sql to upgrade the databaseto upgrade the database
Run Run utlu102s.sqlutlu102s.sql to see what has been upgradedto see what has been upgraded
Compile invalid objectsCompile invalid objects
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Create ASM Instances/Create ASM Instances/DiskgroupsDiskgroups

Install/configure ASM support library, Install/configure ASM support library, ASMlibASMlib. . To To 
download ASMLib for Linux, go to download ASMLib for Linux, go to 
http://www.oracle.com/technology/tech/Linux/asmlibhttp://www.oracle.com/technology/tech/Linux/asmlib
Use Use fdiskfdisk to make raw storage available to ASMto make raw storage available to ASM
Create an ASM disk via Create an ASM disk via oracleasmoracleasm
Install separate ASM oracle home (software only)Install separate ASM oracle home (software only)
Create ASM instance via Create ASM instance via dbcadbca
Use 1 disk groupUse 1 disk group
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Convert to OATMConvert to OATM

$FND_TOP/bin/$FND_TOP/bin/fndtsmig.plfndtsmig.pl is the OATM migration script is the OATM migration script 
and it presents the following menu, which outlines the and it presents the following menu, which outlines the 
OATM processOATM process

1. Migration Sizing Reports1. Migration Sizing Reports
2. Create New 2. Create New TablespacesTablespaces
3. Generate Migration Commands3. Generate Migration Commands
4. Execute Migration Commands4. Execute Migration Commands
5. Run Migration Status Reports5. Run Migration Status Reports
6. Run Post Migration Steps6. Run Post Migration Steps
7. Run Customization Steps7. Run Customization Steps
8. Run Migration in Batch Mode 8. Run Migration in Batch Mode 
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Conversion to Shared Application File SystemConversion to Shared Application File System



2828© 2007 Solution Beacon, LLC.  All Rights Reserved.

Convert 10Convert 10gg Database to RACDatabase to RAC

Ensure a new Ensure a new appsutil.zipappsutil.zip file is generated on the file is generated on the 
applications tier and transferred to the primary 10applications tier and transferred to the primary 10gg db tier db tier 
$ORACLE_HOME.  Then, execute $ORACLE_HOME.  Then, execute AutoConfigAutoConfig on the 10on the 10gg
db tierdb tier
On the first RAC nodeOn the first RAC node

Execute Execute adpreclone.pladpreclone.pl on the primary 10on the primary 10gg db tier.  This will gather db tier.  This will gather 
db info on the existing node and create a clone subdirectorydb info on the existing node and create a clone subdirectory
Ensure the database and database listener are shutdownEnsure the database and database listener are shutdown
Ensure the ASM Ensure the ASM instance(sinstance(s) are still running) are still running
Execute Execute adcfgclone.pladcfgclone.pl.  Ensure you respond that this is the first .  Ensure you respond that this is the first 
RAC node, there are 2 instances, the service name and the port RAC node, there are 2 instances, the service name and the port 
pool, correct hostnames and instance number.  Also, there will opool, correct hostnames and instance number.  Also, there will only nly 
be 1 be 1 datatopdatatop because ASM is being usedbecause ASM is being used
Zip the Zip the appsutilappsutil directory in the 10directory in the 10gg $ORACLE_HOME$ORACLE_HOME
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Convert 10Convert 10gg Database to RAC cont.Database to RAC cont.

On the second RAC nodeOn the second RAC node
Copy the zipped Copy the zipped appsutilappsutil directory from the first RAC node and unzip it in directory from the first RAC node and unzip it in 
the $ORACLE_HOME on the second nodethe $ORACLE_HOME on the second node
Run Run adcfglcone.pladcfglcone.pl on the second node.  Ensure you respond that this is on the second node.  Ensure you respond that this is 
RAC, this Not the first RAC node, the appropriate hostname, RAC, this Not the first RAC node, the appropriate hostname, sidsid

Edit  Edit  listener.oralistener.ora and and tnsnames.oratnsnames.ora to accommodate RACto accommodate RAC
Create second undo for the second instanceCreate second undo for the second instance
ensure cluster tags are correct in xml files.  For example,  ensure cluster tags are correct in xml files.  For example,  s_dbClusters_dbCluster
must be set to truemust be set to true
run  run  AutoConfigAutoConfig on second tieron second tier
shutdown dbshutdown db
Create  Create  spfilespfile from  from  pfilepfile;;
startup database instance startup database instance 
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Enable Enable AutoConfigAutoConfig on Applications Database Tieron Applications Database Tier

ensure cluster tags are correct in xml files.  For ensure cluster tags are correct in xml files.  For 
example, example, s_dbClusters_dbCluster must be set to truemust be set to true
run run AutoConfigAutoConfig
shutdown dbshutdown db
SQL> Create SQL> Create spfilespfile from from pfilepfile;;
startup database instance startup database instance 
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Establish Applications Environment for RACEstablish Applications Environment for RAC

The The tnsnames.oratnsnames.ora from node 1 was copied to the 806 from node 1 was copied to the 806 tnsnames.oratnsnames.ora
Test connectivity to one of the instances in the RAC environmentTest connectivity to one of the instances in the RAC environment before before 
running running AutoConfigAutoConfig in the next stepin the next step
Execute Execute AutoConfigAutoConfig by running the command:by running the command:
$AD_TOP/bin/$AD_TOP/bin/adconfig.shadconfig.sh contextfilecontextfile=$APPL_TOP/admin/<=$APPL_TOP/admin/<context_filecontext_file>>
Check the $APPL_TOP/admin/<Check the $APPL_TOP/admin/<context_namecontext_name>/log/<>/log/<MMDDhhmmMMDDhhmm> > 
AutoConfigAutoConfig log file for errorslog file for errors
Source the environment by using the latest environment file geneSource the environment by using the latest environment file generatedrated
Verify the Verify the tnsnames.oratnsnames.ora and and listener.oralistener.ora files located in the 8.0.6 files located in the 8.0.6 
ORACLE_HOME,andORACLE_HOME,and $IAS_ORACLE_HOME/network/admin. Ensure that $IAS_ORACLE_HOME/network/admin. Ensure that 
the correct TNS aliases have been generated for load balance andthe correct TNS aliases have been generated for load balance and fail fail 
over. Ensure that all the aliases are defined using the virtual over. Ensure that all the aliases are defined using the virtual hostnameshostnames
Verify the Verify the dbcdbc file located at $FND_SECURE. Ensure that the parameter file located at $FND_SECURE. Ensure that the parameter 
APPS_JDBC_URL is configured with all instances in the environmenAPPS_JDBC_URL is configured with all instances in the environment and t and 
load_balanceload_balance is set to ONis set to ON
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Install 11Install 11ii software on  tier boxsoftware on  tier box--upgrade existing 11.5.9 via SB Rapid upgrade existing 11.5.9 via SB Rapid 
Migration techniqueMigration technique
Install Oracle Install Oracle ClusterwareClusterware 10.2.0.1 10.2.0.1 
Install Oracle Database Software 10.2.0.1 Install Oracle Database Software 10.2.0.1 
Install Database Components from Oracle 10g (10.2.0.1) CompanionInstall Database Components from Oracle 10g (10.2.0.1) Companion
CDCD
Upgrade Cluster Ready services , database software to 10.2.0.2 Upgrade Cluster Ready services , database software to 10.2.0.2 
Upgrade Oracle9Upgrade Oracle9ii (9.2.0.6) Database to 10(9.2.0.6) Database to 10gg (10.2.0.2) (10.2.0.2) 
Create ASM Instances/Create ASM Instances/DiskgroupsDiskgroups
Convert to OATMConvert to OATM
Convert 10Convert 10gg Database to RAC  Database to RAC  
Enable Enable AutoConfigAutoConfig on Applications Database Tier on Applications Database Tier 
Establish Applications Environment for RAC Establish Applications Environment for RAC 
Configure Parallel Concurrent ProcessingConfigure Parallel Concurrent Processing
Conversion to Shared Application File SystemConversion to Shared Application File System
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Configure Parallel Concurrent ProcessingConfigure Parallel Concurrent Processing

Setup parallel concurrent processingSetup parallel concurrent processing
FNDSM must be configured and working on all nodesFNDSM must be configured and working on all nodes
Internal monitor must be configured and working all nodesInternal monitor must be configured and working all nodes

Setup transaction managersSetup transaction managers
Must edit RDBMS Must edit RDBMS ifileifile pointed to by pointed to by init.orainit.ora adding adding 
__lm_global_postslm_global_posts=TRUE and =TRUE and 
__immediate_commit_propagationimmediate_commit_propagation=TRUE=TRUE
In apps, change the profile option In apps, change the profile option ‘‘Concurrent: TM Transport Type' Concurrent: TM Transport Type' 
to to ‘‘QUEUE'  and setup secondary and primary nodes names for QUEUE'  and setup secondary and primary nodes names for 
TMsTMs

Load balance concurrent processing tiersLoad balance concurrent processing tiers
Edit context xml file with CP load balance alias and run Edit context xml file with CP load balance alias and run AutoConfigAutoConfig
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Conversion to Shared Application File SystemConversion to Shared Application File System

Enable Shared Application File System:Enable Shared Application File System:
$ $ cdcd $COMMON_TOP/admin/scripts/<CONTEXT NAME>$COMMON_TOP/admin/scripts/<CONTEXT NAME>
$ $ adstpall.shadstpall.sh apps/appsapps/apps
$ $ cdcd $FND_TOP/patch/115/bin$FND_TOP/patch/115/bin
$ $ perlperl --I $AU_TOP/I $AU_TOP/perlperl txkSOHM.pltxkSOHM.pl

NFS share of the above application file systemNFS share of the above application file system
Add the new nodeAdd the new node

Run Run preclonepreclone on existing systemon existing system
Configure node to be addedConfigure node to be added

$ $ cdcd <AD_TOP>/bin<AD_TOP>/bin
$ $ perlperl adclonectx.pladclonectx.pl sharedappltopsharedappltop \\
contextfilecontextfile=<Applications Context File for the existing node>=<Applications Context File for the existing node>

$ $ cdcd <FND_TOP>/patch/115/bin<FND_TOP>/patch/115/bin
$ $ perlperl --I <AU_TOP>/I <AU_TOP>/perlperl txkSOHM.pltxkSOHM.pl
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ConclusionConclusion

Do at least 3 test iterationsDo at least 3 test iterations
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Release 11i Part No. B13925Release 11i Part No. B13925--0606
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