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1 THE AIM OF THIS DOCUMENT

This document is written to provide help installing
Oracle10g Real Application Clusters (10.2) release 2 on
IBM pSeries servers with AIX 5L.

We will describe step by step two different architecture :

- Oracle CRS (Cluster Ready Service) on raw disks and database on ASM (Automatic Storage
Management),

- Oracle CRS Data and database on GPFS (General Parallel File System),

As ASM and GPFS are mostly used in today customers architectures, “Concurrent Raw devices using IBM HACMP”
wil not be covered in this 10gRAC R2 cookbook, please read our 10gRAC R1 cookbook if you need to implement it.

With these two different implementations, you’ll be able to install some other combinations.
Metalink (http://metalink.oracle.com/metalink/plsgl/mlI2 gqui.startup)
Titre Origine Référence

Oracle® Database Oracle Clusterware and Oracle Real OTN B14201
Application Clusters Installation Guide
10g Release 2 (10.2) for AIX

http://download-
uk.oracle.com/docs/cd/B19306 01/install.102/b14201/toc.htm

Oracle Clusterware and Oracle Real Application Clusters OTN B14197-03
Administration and Deployment Guide - 10g Release 2 (10.2)

Oracle Database Release Notes — 10g Release 2 (10.2) for OTN B19074-03
AIX 5L Based Systems (64bits)

Oracle Universal Installer Concepts Guide Release 2.2 OTN A96697-01

Minimum Software Versions and Patches Required to Support | Oracle Metalink | Note:282036.1
Oracle Products on IBM pSeries

IBM General Parallel File System (GPFS) and Oracle RAC on | Oracle Metalink | Note:302806.1
AIX 5L and IBM eServer pSeries

GPFS for AIX5L — AIX Clusters Concepts, Planning and IBM GA22-7895-01
Installation Guide

GPFS for AIX5L — AIX Clusters Administration and IBM SA22-7896-01
Programming Reference

GPFS on AIX Clusters — High Performance File System — IBM SG24-6035-00

Administration Simplified
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The information contained in this paper resulted from :
- Oracle and IBM documentations
- Workshop experiences done in the Oracle/IBM Joint Solutions Center
- Benchmarks and POC implementations for customers performed by EMEA PSSC Montpellier
- This documentation is a joint effort from Oracle and IBM specialists.

Please also refer to Oracle online documentation for more information :

http://docs.oracle.com

http:/tahiti.oracle.com

Oracle RAC home page : http://www.oracle.com/database/rac_home.html
For HACMP Documentation refer to : http://www-
1.ibm.com/servers/eserver/pseries/library/hacmp docs.html

e For GPFS Documentation refer to : http://www-1.ibm.com/servers/eserver/pseries/library/gpfs.html

e For more information : http://www-1.ibm.com/servers/eserver/pseries/software/sp/gpfs fag.html

Your comments are important for us. We want our technical papers to be as helpful as possible.
Please send us your comments about this document to the European EMEA Oracle/IBM Joint Solutions Center.

Use our email address : Or our phone number :
oraclibm@fr.ibm.com +33 (0)4 67 34 67 49
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ORACLE =)



L wborer Sorerzons Censes - flonreetiree - Faawes

2 WHAT'S NEW WITH RAC IMPLEMENTATION ON AIX5L

With Oracle 10gRAC, HACMP is not any more necessary
as clusterware software.

Oracle provide with 10gRAC its own clusterware,
the CRS (Oracle Cluster Ready Service).

With 10gRAC, Oracle Clusterware is mandatory as
clusterware.

Possible ways to implement 10gRAC on AIX :

1/ 10gRAC with OCR (Oracle Cluster Registry) disk(s), and Voting (Heartbeat) disk(s) on raw disks,
and database on Oracle ASM (Automated Storage Management)

= NO HACMP
= NO GPFS
= ASM provided with oracle software

2/ 10gRAC with OCR (Oracle Cluster Registry) disk(s), Voting (Heartbeat) disk(s) and database on
Cluster Files System with IBM GPFS (General Parallel File System)

= NO HACMP
= GPFS required

3/ 10gRAC with OCR (Oracle Cluster Registry) disk(s), Voting (Heartbeat) disk(s), and database on
concurrent raw devices with HACMP

= HACMP (volume group resource) mandatory for concurrent access to raw devices
= GPFS required

4/ 10gRAC with OCR (Oracle Cluster Registry) disk(s), Voting (Heartbeat) disk(s) and database on
Network Appliance Filers

= HACMP mandatory for concurrent access to raw devices
= GPFS required

5/ Veritas Foudation, etc ...

Installing Oracle 10g RAC Release 2 on IBM 1" SEXI™ W€ pSeries with AIX SL PElgES_/ 1_74
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3 WAYS TO IMPLEMENT 10G RAC ON AIX5L

There is two type of infrastructure to implement RAC :

e Over LAN (Local Area Network) =>

e Over MAN (Metropolitan Network) =

- 2'to n pSeries, 1 storage
- 2 to n pSeries, 2 storages

- 2 to n pSeries, 2 storage with DWDM technology

3.1 10G RAC OVER LocAL AREA NETWORK
3.1.1 ASM (Automated Storage Management)
Eh0{Publin Network) Oracle Storage Management
| RAC RAC | RAC Solution :
Node 1 Node 2 Node 3
- - s, => No need for HACMP
Eth1(Pri etwork)
‘- — e T LoF ‘ = No need for GPFS
= Only Oracle databases files
CRS CRS CRE (datafiles, redo logs, archive logs,
flash recovery area, ...) are stored
Ak .R'&‘C .Rﬁ'c on the disks managed by Oracle
Listener Listener Listener ASM. No binaries.
ASh Inst ASM Inst ASM Inst . .
DB Inst DB Inst DE Inst = CRSfiles (OQR and Voting) are
placed on raw disks.
3.1.2 IBM GPFS (General Parallel File System)
Eth0 (Public Network
i = rk) IBM Cluster Files System Solution :
RAC
Mode3 | = No need for HACMP
E => All files (Oracle database files,
CRS files with OCR and Voting, any
_ binaries, any files) can be stored on
' : IBM GPFS.
GFPFS GPF3
CRS CRS
RAC RAC
Listenar Listener Listener
DB Inst DB Inst DE Inst

ORACLE
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3.1.3 Concurrent Raw Devices (HACMP)

Jorer Soterrons Cenres - flonreeiizes - Fawes

Eth0 (Public Network) .
IBM HACMP Solution :
RAC RAC RAC
Node 1 MNode 2 Node 3 = HACMP is ONLY mandatory to
. —. achieve concurrent acess
1 atwork} (read/write) to shared raw devices.
| RAC Tnt
1 = Only Oracle databases files
= (datafiles, redo logs, spfiles, CRS files
HACMP HACMP HACMP with OCR and Voting) are stored on
CRS the concurrent raw devices. No
RAC F-EAC FEAC archive logs, No binaries.
Listener Listener Listenar
DB Inst OB Inst OB Inst
3.1.4 NAS (Network Appliance Filer)
Eth0 {Public Network
[ ) Network Appliance Solution :
RAC RAC RAC
Node 1 Node 2 Mode 3 | & No need for HACMP
. i — -eitwcr!!'ﬂ ; => All files (Oracle database files,
I n bt i CRS files with OCR and Voting, any
| { | binaries, any files) can be stored on
- - NAS filer.
= =]
CRS CRS CRS =» Specific Cookbook for Net App
NA i .
RAC RAC RAC S storage in progress
Listensr Listener Listener
DB inst OB Inst OB Inst

3.2

10G RAC ovER MAN (METROPOLITAN AREA NETWORK)

Please contact us to discuss about such architecture.

Installing Oracle 10g RAC Release 2 on IBM 1" SEXI™ W€ pSeries with AIX SL
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4 HARDWARE ARCHITECTURE

For our infrastructure, we used a cluster which is composed of three partitions (IBM LPAR) on an IBM & server
pSeries 595 using AIX 5L.

BUT in the real world, to achieve true high availability it's necessary to have at least two IBM pSeries as show bellow

Public Network

BAC Intrreonnec
Cil gabit Switch

BAC Inur:m“ulhﬂr
Ciignbet Switch

pSeries

SAN Fiber Controfers

0 : Fiber SAN Controller 0

Installing Oracle 10g RAC Release 2 on IBM 1" SEXI™ W€ pSeries with AIX SL Page_‘] 1/ 1 74
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4.1 IBM PSERIES SERVERS

This is the IBM pSeries server we used for our installation

IBM eServer p5 595 The ©'SETVET® p5 595 server uses fifth-
(Frame-mount) generation 64-bit IBM POWERS™ processors in up
to 6d-way syrmetric multiprocessing

: =i ) configurations. p5-595 is IBM's most powerful

* Browse and buy UMIX@Ainux® system with the power, flexibility,
scalability and security needed to run mission-
critical enterprise applications,

& Froduct details

Processaor POWERS 16-way to
64-way

Clock rates (Min/Max) 1.65GHz f 1.90GHz

Systern mermary 8GB f 2TB

rstd/Max)

Internal storage 72.8GB f 28.1TB

std/Max) (using optional I70
drawers)

Performance (rPerf 80.86 to 306.21

range e

http://www-03.ibm.com/servers/eserver/pseries/hardware/highend/

http://www-03.ibm.com/systems/p/

THEN you’ll need 1 AIX5L LPAR on each server for real RAC implementation, with necessary memory and Power5
CPU assigned to each LPAR.

4.2 OPERATING SYSTEM

Operating system must be installed the same way on each LPAR, with the same maintenance level, same APAR
and FILESETS level.

= Check following chapters for Operating System requirements on AIX5L

e AIX5.1 is not supported
e AIX5.2/5.3 are supported and certified

»~ The IBM AIX clustering layer, HACMP filesets, MUST NOT be installed if

you’ve chosen an implementation without HACMP. If this layer is implemented for
other purpose, disks ressources necessary to install and run CRS data will have to be part of an
HACMP volume group resource.

If you have previously installed HACMP, you must remove :
= HACMP filesets (cluster.es.”)
= rsct.hacmp.rte

= rsct.compat.basic.hacmp.rte
= rsct.compat.clients.hacmp.rte
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4.3 NETWORK INFRASTRUCTURE

A private network (for instance a gigabit ethernet network, using a gigabit switch to link each cluster nodes) is
designed only for Oracle interconnect use (cache fusion between instances). This dedicated network is mandatory.

» Gigabit switch is mandatory for production
implementation, even for only 2 nhodes architecture.

(Cross-over cable can be used only for test purpose, and it's not supported by Oracle Support,
please read RAC FAQ on http://metalink.oracle.com). This network can also be used for GPFS.

A second gigabit ethernet interconnect, with a different network mask, can be setup for security
purposes or performance issues.

4.3.1 Network Architecture Examples

ASM GPFS
Katwark ASnchemenie | T Haden Mk Adisg s res wisth GFESF D Moades
Eni i
' RAL | \ - REC
-l Pls 1 e Hads 1
| v
i | BFFE RAL |
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Gigubt i m.'"'—,m Gkt Smich Hgalt Bty - H;!"“W“
mﬂr— Bl 3 Halerrk 'Hﬂi1 Ml
| Ewitch | y | e |

T <
I

Network cards for public network must have same name on each participating node in the RAC
cluster.

*Network cards for Interconnect Network (Private) must have same Name on each participating Node
in the RAC cluster.

4.3.2 EtherChannel

EtherChannel is supported to be used with RAC on AIX, EtherChannel provide network bandwith aggregation and
failover. This is implemented at AIX level and fully transparent to oracle RAC.

4.3.3 AIX Virtual I/O Network

AIX Virtual I/O network feature is usable to implement RAC network when possible.
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4.4 AIX VIRTUAL I/O DISKS

You can use virtual I/0O disks for :
e Oracle clusterware ($CRS_HOME)
e RAC Software (SORACLE_HOME)

N BUT NOT to be used for :

e OCR (Oracle Cluster Registry) disk,
¢ Voting (Heartbeat) disk,
and

o database files (datafiles, redo logs, archive logs, UNDO, TEMP, etc....)

4.5 SAN STORAGE

Oracle Storage Compatibility Program =
http://www.oracle.com/technology//deploy/availability/htdocs/oscp.htmli

Oracle Storage Compatibility Program Member List =
http://www.oracle.com/technology//deploy/availability/htdocs/vendors.htmi

451 IBM

IBM TotalStorage products for IBM pSeries

IBM DS4000, DS6000 and DS8000 series are supported with 10gRAC.

At this date, IBM Storage DS300 and DS400 are not supported with 10gRAC.

New micro code has been released, and it's planned to be tested in 2006 with
10gRAC.

=> http://www-03.ibm.com/servers/storage/product/products pseries.htmi
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4.5.1.1 IBM Multi-Pathing :

To implement multi-path 1/0O, you should implement IBM MPIO.

This feature allow SAN access failover, and load balancing accros SAN Fiber Channel attachements.

4.5.1.1.1 IBM MPIO (Multi Path I/0) Setup Procedure

AIX Packages needed to install devices.sddpcm.53.2.1.0.7.bff
on all nodes : devices.sddpcm.53.rte
devices.fcp.disk.ibm.mpio.rte

devices.fcp.disk.ibm.mpio.rte download page

http://www—
1.ibm.com/support/docview.wss?rs=540&context=5T52G7&dc=D410&gl=host+scripts&uid=ssglS4000203&lo
c=en_US&cs=utf-8&lang=en

MPIO for AIX 5.3 download page
http://www-1.ibm.com/support/docview.wss?uid=ssglsS4000201

smitty install

Installing Install and Update Software
the filesets : Install Software

* INPUT device / directory for software
[/mydir_with_my_filesets]

SOFTWARE to install [1]
Press F4

Select devices.fcp.disk.ibm.mpio

Install Software

Type or select values in entry fields.
Press Enter AFTER making all desired changes.

[Entry Fields]
* INPUT device / directory for software
* SOFTWARE to install
[devices.fcp.disk.ibm.> +

PREVIEW only? (install operation will NOT occur) no
+

COMMIT software updates? yes
+

SAVE replaced files? no
+

AUTOMATICALLY install requisite software? yes
+

EXTEND file systems if space needed? yes
+

OVERWRITE same or newer versions? no
+

VERIFY install and check file sizes? no
+

Include corresponding LANGUAGE filesets? yes
+

DETAILED output? no
+

Process multiple volumes? yes
+

ACCEPT new license agreements? no
+

Preview new LICENSE agreements? no
+
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Check the insatllation
succed and the
installation summary
message :

ORACLE

Installation Summary

devices.fcp.disk.ibm.mpio.r 1.0.0.0 USR

Install devices.sddpcm.53
Select
| devices.sddpcm.53
| + 2.1.0.0 IBM SDD PCM for AIX V53

1 + 2.1.0.7 1IBM SDD PCM for AIX V53

Install Software
Type or select values in entry fields.

Press Enter AFTER making all desired changes.

* INPUT device / directory for software
* SOFTWARE to install
> +

PREVIEW only? (install operation will NOT occur)
COMMIT software updates?
SAVE replaced files?
AUTOMATICALLY install requisite software?
EXTEND file systems if space needed?
OVERWRITE same or newer versions?
VERIFY install and check file sizes?
Include corresponding LANGUAGE filesets?
DETAILED output?
Process multiple volumes?

ACCEPT new license agreements?

Preview new LICENSE agreements?

Installation Summary
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[devices.sddpcm.53

no

yes

no

yes

yes

no

no

yes

no

yes

no

no

Result

SUCCESS
SUCCESS
SUCCESS
SUCCESS
SUCCESS

Name Level Part
devices.sddpcm.53.rte 2.1.0.0 USR
devices.sddpcm.53.rte 2.1.0.0 ROOT
devices.sddpcm.53.rte 21,07 USR
devices.sddpcm.53.rte 2.1.0.7 ROOT
devices.sddpcm.53.rte 201,07 USR
devices.sddpcm.53.rte 2.1.0.7 ROOT

Now you need to reboot all AlIX nodes !!!

COMMIT

Installing Oracle 10g RAC Release 2 on IBM 1" SEXI™ W€ pSeries with AIX SL
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{mejean:root}/home/steph -> pcmpath query wwpn

Commands
Adapter Name PortWwN
to know AIX WWPN  fg5cs5iQ 10000000C935A7E7
fscsil 10000000C93A1BF3
lsdev -Cc disk -t 2107
Commands hdisk2 Available 0A-08-02 IBM MPIO FC 2107
. hdisk3 Available 0A-08-02 IBM MPIO FC 2107
to check disks : hdisk4 Available 0A-08-02 IBM MPIO FC 2107
hdisk5 Available 0A-08-02 IBM MPIO FC 2107
hdisk6 Available 0A-08-02 IBM MPIO FC 2107
hdisk7 Available 0A-08-02 IBM MPIO FC 2107
hdisk8 Available 0A-08-02 IBM MPIO FC 2107
hdisk9 Available 0A-08-02 IBM MPIO FC 2107
hdiskl0 Available 0A-08-02 IBM MPIO FC 2107
hdiskll Available 0A-08-02 IBM MPIO FC 2107
pcmpath query device
Commands DEV#: 2 DEVICE NAME: hdisk2 TYPE: 2107900 ALGORITHM: Load Balance

SERIAL: 75271812000

to check disks :

Path# Adapter/Path Name State Mode Select Errors
0 fscsiO/path0 CLOSE NORMAL 0 0
1 fscsil/pathl CLOSE NORMAL 0 0

DEV#: 3 DEVICE NAME: hdisk3 TYPE: 2107900 ALGORITHM: Load Balance

SERIAL: 75271812001

Path# Adapter/Path Name State Mode Select Errors
0 fscsiO/path0 CLOSE NORMAL 0 0
1 fscsil/pathl CLOSE NORMAL 0 0

DEV#: 4 DEVICE NAME: hdisk4 TYPE: 2107900 ALGORITHM: Load Balance

SERIAL: 75271812002

Path# Adapter/Path Name State Mode Select Errors
0 fscsiO/path0 CLOSE NORMAL 0 0
1 fscsil/pathl CLOSE NORMAL 0 0

452 EMC

With EMC, please refer to EMC to see supported storage with RAC.

For multi-pathing, EMC PowerPatch should be used.

4.5.3 HITACHI

With Hitachi, please refer to Hitachi to see which HDS storage is supported with RAC.

4.5.4 Others

For most of the storage solutions, please contact the providing company for supported configuration, as read/write
concurrent acces from all RAC nodes must be possible to implement a RAC solution. That means possibility to setup
the disk reserve_policy to no_reserve or equivalent.
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5 INSTALLATION STEPS
5.1 RAC INSTALLATION STEPS
~ RAClnstaliation Steps (Start) |
4
Hardware and Network Requirements
(Chap.)
4
Software Requirements (Chap.)

4

Users and Groups on Cluster Nodes
(Chap.)

Configure Kernel Parameters and
Shell Limits on Cluster Nodes (Chap.)
4
Configure Network Parameters on
Cluster Nodes (chap.)

4
Configure Oracle environment on
Cluster Nodes (chap.)

4
Synchronize the System Time on
Cluster Nodes (chap.)

4

74 4

BN
4

4 4
Create LUN’s or attached Disks for OCR and voting Disks (Chap.)
4 4
Configure Disks For
OCR/Voting (Chap.)

Cluster Ready Services Installation (chap.)
4
Oracle 10g software Installation with RAC option & VIP configuration (chap.)
4

Database Creation (chap.)

3
~ PRACInstallation Steps (END)
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5.2 DATABASE CREATION STEPS

4

Create LUN’s or attached Disks for Databases (Chap.)
4 l} 4
Configure ASM Disks
For database files (Chap.)

Set Oracle:dba as ASM
Disks/LUN’s owner, and
necessary permissions

Manual Database Database Creation
Creation using DBCA assistant
4 4
Run DBCA as Oracle
user
4 4
Register instances Select all RAC nodes

and database in
Oracle Cluster
Registry
(Using srvctl)
4

J
Run NETCA as Select Storage option
oracle user : :
To configure listener e ASM
and tnsnames.ora e Raw Decices
e Cluster Files
System
And answer

necessary questions

|4-
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6 CHECK LIST TO USE AND FOLLOW

This is the list of operations you should do, before moving to Oracle Installation steps :

Operations Done on each node : Yes/No ?
Node Node Node Node Node
1 2 3 4 5
1 e Check the Hardware Requirements
2 e Check the Network Requirements
3 e Check the Software Requirements
4 e Create Required UNIX Groups and User
5 e Configure Kernel Parameters and Shell
Limits
6 e |dentify Required Software Directories
/ e |dentify or Create an Oracle Base
Directory
8 e Create the CRS Home Directory
° e Choose a Storage Option for Oracle CRS,
Database, and Recovery Files
1 e Create Directories for Oracle CRS,
Database, or Recovery Files
12 e Configure Disks for Automatic Storage
Management
e Or Configure Raw Devices And Verify the
Cluster Software Configuration
e Or Configure GPFS for Shared Files
System
= And ACCESS Disk Storage concurently
from all nodes participating to the RAC
cluster
13 ¢ Synchronize the System Time on Cluster
Nodes
14 e Stop Existing Oracle Processes
15 e Configure the oracle User's Environment
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7 PREPARING THE SYSTEM

71 HARDWARE REQUIREMENTS

Requirements to
meet

on ALL nodes !!!

ORACLE

RAM >= 512 MB minimum

=. Command to check the physical memory :
Isattr —El sys0 —a realmem

Internal disk >= 6 GB for the oracle code

Paging space = 2 x RAM,
with a minimum of 400 MB and a maximum of 2 GB.
=» To check the paging space configured :
Isps —a

Temporary Disk Space: The Oracle Universal Installer requires up to 400 MB

of free space in the /tmp directory.
=» To check the free temporary space available:
daf —k /tmp

=» You can use an other filesystem instead of /tmp.
Set the TEMP environment variable (used by Oracle)
and the TMPDIR environment variable to the new location.

For example:
export TEMP=/new_tmp
export TMPDIR=/new_tmp
export TMP=/new_tmp
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7.2  AIX SOFTWARE REQUIREMENTS

N To have the latest information please refer to Metalink Note  282036.1. on
http://metalink.oracle.com, this document include last update.

Check that the required software and patches are installed on the system.

AIX release supported with e AIX5L version 5.3, Maintenance Level 02 or later
Oracle 10g RAC R2 e AIX5L version 5.2, Maintenance Level 04 or later
To determine which version of AIX # oslevel —r

is installed, enter the following

command :

If the operating system version is lower than the minimum required, upgrade your operating system to this level. AIX
5L maintenance packages are available from the following Web site :
http://www-912.ibm.com/eserver/support/fixes/

To ensure that the system meets these requirements, follow these steps :

To ensure that the system meets # Islpp -1 bos.adt.base bos.adt.lib bos.adt.libm bos.perf.perfstat \
these requirements, follow these bos.perf.libperfstat bos.perf.proctools rsct.basic.rte
steps :

If a fileset is not installed and committed, then install it. Refer to your operating system or software documentation for
information about installing filesets.

Depending on the products that you intend to install, verify that the following patches are installed on the system.
The procedure following the table describes how to check these requirements.

e To ensure that the system meets these requirements, follow these steps:

To determine whether an APAR is  # /usr/sbin/instfix -i -k "Y43980 1Y44810 145462 IY45707 IY46214 1Y46605 \

installed, enter a command similar to 1Y48525 1Y51801 1Y56024"
the following:

If an APAR is not installed, download it from the following Web site and install it:
http://www-912.ibm.com/eserver/support/fixes/

To determine whether a PTF is # Islpp -1 -B U489726 U485561 ...
installed, enter a command similar
to the following: If a PTF is not installed, download it from the following Web site and

install it: http://www-912.ibm.com/eserver/support/fixes/
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Filesets / APAR’s Requirements for 10gRAC R2 / ASM (NO HACMP)

AIX filesets & AIX Patches (APAR) required on ALL nodes for 10gRAC R2

implementation with ASM !!!

(Note: If the PTF is not downloadable, customers should request an efix through AIX customer support.)

AIX 5L version 5.2, Maintenance Level 04 or later

AIX 5L version 5.3, Maintenance Level 02 or later

Filesets

e  bos.adt.base
bos.adt.lib
bos.adt.libm
bos.perf.libperfstat
bos.perf.perfstat
bos.perf.proctools
rsct.basic.rte
rsct.compat.clients.rte
xIC.aix50.rte 7.0.0.4
xIC.rte 7.0.0.1

Specific Filesets

For EMC Symmetrix :
e EMC.Symmetrix.aix.rte.5.2.0.1

For EMC CLARIiON :
e EMC.CLAR110ON.fcp.rte.5.2.0.1

Filesets

bos.adt.base
bos.adt.lib
bos.adt.libm
bos.perf.libperfstat
bos.perf.perfstat
bos.perf.proctools
rsct.basic.rte
rsct.compat.clients.rte
xIC.aix50.rte 7.0.0.4
xIC.rte 7.0.0.1

Specific Filesets

For EMC Symmetrix :
e EMC.Symmetrix.aix.rte.5.2.0.1

For EMC CLARIiON :
e EMC.CLAR110ON.fcp.rte.5.2.0.1

APAR’s

Authorized Problem Analysis Reports (APARs) for AlX

APAR’s

Authorized Problem Analysis Reports (APARs) for AIX 5L

5L v5.2 ML 4:

e 1Y63133: large percentage of CPU time spent in
Idata_balance routine

e 1Y63366: disym returns null even for valid symbol in
AIX520 ML-4

e 1Y64691: chvg -b can cause corruption and crash

e 1Y64737: AlO can hang in knotunlock

e 1Y65001: mklvcopy on a striped Iv is failing to update
Iveb

e 1Y64978: deadlock with concurrent renaming and
unlinking under JFS

e 1Y65001

e 1Y75901, if IY69518 was previously installed.

e 1Y70029: “CORRUPTION FROM SIMULTANEOUS CIO
WRITES WITH O_DSYNC ON JFS2” If using the IBM
Journal File System Version 2 (JFS2) for Oracle

Database files.

JDK :

e 1Y58350 Patch for SDK 1.3.1.16 (32-bit)

e 1Y63533 Patch for SDK 1.4.2.1 (64-bit)

e 1Y65305 Patch for SDK 1.4.2.2 (32-bit)

v5.3 MLO02:

e 1Y68989: “WRITE TO MMAPPED SPACE HANGS”

e 1Y68874: An application that is run with mandatory large
page data (LDR_CNTRL=LARGE_PAGE_DATA=M) may
core-dump on the AIX 5.3 64-bit kernel in a LPAR
environment.

e 1Y70031: “CORRUPTION FROM SIMULTANEOUS CIO
WRITES WITH O_DSYNC ON JFS2” If using the IBM
Journal File System Version 2 (JFS2) for Oracle Database
files.

DK :

e 1Y58350 Patch for SDK 1.3.1.16 (32-bit)

e 1Y63533 Patch for SDK 1.4.2.1 (64-bit)

e 1Y65305 Patch for SDK 1.4.2.2 (32-bit)

(2
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Filesets / APAR’s Requirements for 10gRAC R2 / GPFS (NO HACMP)

AIX filesets & AIX Patches (APAR) required on ALL nodes for 10gRAC R2

implementation over IBM GPFS !!!

(Note: If the PTF is not downloadable, customers should request an efix through AIX customer support.)

AIX 5L version 5.2, Maintenance Level 04 or later

AIX 5L version 5.3, Maintenance Level 02 or later

Filesets

e bos.adt.base
bos.adt.lib
bos.adt.libm
bos.perf.libperfstat
bos.perf.perfstat
bos.perf.proctools
rsct.basic.rte
rsct.compat.clients.rte
xIC.aix50.rte 7.0.0.4
e xIC.rte 7.0.0.1

Specific Filesets

For EMC Symmetrix :

e EMC.Symmetrix.aix.rte.5.2.0.1
For EMC CLARIiON :

e EMC.CLAR110ON.fcp.rte.5.2.0.1

Filesets

bos.adt.base
bos.adt.lib
bos.adt.libm
bos.perf.libperfstat
bos.perf.perfstat
bos.perf.proctools
rsct.basic.rte
rsct.compat.clients.rte
xIC.aix50.rte 7.0.0.4
e xIC.rte 7.0.0.1
Specific Filesets

For EMC Symmetrix :

e EMC.Symmetrix.aix.rte.5.2.0.1
For EMC CLARIiON :

e EMC.CLAR110ON.fcp.re.5.2.0.1

APAR’s

Authorized Problem Analysis Reports (APARs) for AlX

APAR’s

Authorized Problem Analysis Reports (APARs) for AIX 5L

5L v5.2 ML 4:

e 1Y63133: large percentage of CPU time spent in
Idata_balance routine

e 1Y63366: disym returns null even for valid symbol in
AIX520 ML-4

e 1Y64691: chvg -b can cause corruption and crash

e 1Y64737: AlO can hang in knotunlock

e 1Y65001: mklvcopy on a striped Iv is failing to update
Iveb

e 1Y64978: deadlock with concurrent renaming and
unlinking under JFS

e 1Y65001

e 1Y75901, if IY69518 was previously installed.

e 1Y70029: “CORRUPTION FROM SIMULTANEOUS CIO
WRITES WITH O_DSYNC ON JFS2” If using the IBM
Journal File System Version 2 (JFS2) for Oracle

Database files.

JDK :

e 1Y58350 Patch for SDK 1.3.1.16 (32-bit)

e 1Y63533 Patch for SDK 1.4.2.1 (64-bit)

e 1Y65305 Patch for SDK 1.4.2.2 (32-bit)

APARs required for GPFS v2.3:

e 1Y63969: mandatory service for GPFS v2.3 for AlIX

e 1Y69911: corrupted kernel using direct I/O across GPFS
block boundary

e 1Y70276: GPFS returns out of space when there is still
space in the filesystem

e 1Y70277: receive enospc on mkfile in a GPFS file
system when file system not full

* 1Y74097 (efix): corrupt archive library after adding
members

v5.3 ML02:

o 1Y68989: “WRITE TO MMAPPED SPACE HANGS”

e 1Y68874: An application that is run with mandatory large
page data (LDR_CNTRL=LARGE_PAGE_DATA=M) may
core-dump on the AIX 5.3 64-bit kernel in a LPAR
environment.

e 1Y70031: “CORRUPTION FROM SIMULTANEOUS CIO
WRITES WITH O_DSYNC ON JFS2” If using the IBM
Journal File System Version 2 (JFS2) for Oracle Database

files.

JDK :

e 1Y58350 Patch for SDK 1.3.1.16 (32-bit)

e 1Y63533 Patch for SDK 1.4.2.1 (64-bit)

e 1Y65305 Patch for SDK 1.4.2.2 (32-bit)

APARs required for GPFS v2.3:

e 1Y63969: mandatory service for GPFS v2.3 for AlX

e 1Y69911: corrupted kernel using direct I/O across GPFS
block boundary

e 1Y70276: GPFS returns out of space when there is still
space in the filesystem

e |Y70277: receive enospc on mkfile in a GPFS file system
when file system not full

e 1Y74097 (efix): corrupt archive library after adding
members
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7.3 ORACLE SOFTWARE REQUIREMENTS

Link to donwload code from http://otn.oracle.com
http://www.oracle.com/technology/software/products/database/oracle10g/htdocs/10201aixsoft.html

, Oracle Database 10g Release 2 (10.2.0.1.0) Enterprise/Standard Edition for AIX5L
le CD
orale Co = needed  0ar2 aix5l64 database.cpio.qz (1,268,576,110 bytes) (cksum - 3772623559)

installation

Oracle Clusterware Release 2 (10.2.0.1.0)
10gr2 aix5164 cluster.cpio.gz (732,798,920 bytes) (cksum - 1766193337)

Optional CD’s Oracle Database 10g Companion CD Release 2 (10.2.0.1.0)
10gr2 aix5164 companion.cpio.gz (1,332,394,319 bytes) (cksum - 303439033)

Not used in the

RAC installation. Oracle HTML DB v2.0 (56,104,916 bytes) - latest standalone version of HTML DB

New (13-Sep-05)

Oracle Database 10g Client Release 2 (10.2.0.1.0)
10gr2 aix5164 client.cpio.gz (1,053,970,850 bytes) (cksum - 2541472317)

Directions to extract contents of .gz files :

1. Unzip the file: gunzip <filename>

2. Extract the file: cpio -idemv < <filename>

3. Installation guides and general Oracle Database 10g documentation can be found here.
4. Review the certification matrix for this product here.
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7.4 USERS AND GROUPS

//This setup has to be done on all the nodes of the cluster.

Be sure that all the groups and user humbers (203, 204 and 205 in our case) are identical thru the nodes.

To create the smit group
following
groups : dba => Primary group for the oracle user.

oinstall = The ora inventory group. This group is not mandatory. If it exists,
it will be the group owner of the oracle code files. This group is a secondary
group for oracle user.

To create

smit user
the users :

oracle = Owner of the database.

The oracle user must have dba as primary group, oinstall as secondary groups.

Verification : check if the file /etc/group dba:l:204:oracle
contains lines such as :

H .|. -
(the numbers could be different) SIS taee

Check if there is some AIX default File size limitation &  ulimit —f
limitations (especially on the file size) : All limitations = ulimit —a

See also the file /etc/security/limits which shows the limits for each user. The default standard applies to all new user
to be created. This file can be modified by root with vi.

The default limits should be set to unlimited, except for core (e.g. —1 in the file /etc/security/limits). To turn some
user limitation to unlimited, use smit users.

Set a password to oracle user, the same
for all the nodes of the cluster, with the
command :

passwd oracle
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7.5 CONFIGURE KERNEL PARAMETERS AND SHELL LIMITS

Configuring Shell Limits, System Configuration, and Network Tuning Parameters (Extract from Oracle

Documentation)

Note:

The parameter and shell limit values shown in this section are minimum recommended
values only. For production database systems, Oracle recommends that you tune these
values to optimize the performance of the system. Refer to your operating system
documentation for more information about tuning kernel parameters.

N Oracle recommends that you set shell limits, system configuration parameters, and
network tuning parameters as described in this section on all cluster nodes, for Oracle

and root users.

7.5.1 Configure Shell Limits

Verify that the shell limits shown in the following table are set to the values shown. The procedure following the
table describes how to verify and set the values.

Shell Limit (As Shown in smit)
Soft FILE size
Soft CPU time

Soft DATA segment
Soft STACK size

To view the current value
specified for these shell
limits, and to change
them if necessary,

follow these steps:

ORACLE

Recommended Value for oracle Recommended Value for root

user user

-1 (Unlimited) -1 (Unlimited)

-1 (Unlimited) -1 (Unlimited)

Note: This is the default value. Note: This is the default value.
-1 (Unlimited) -1 (Unlimited)

-1 (Unlimited) -1 (Unlimited)

Enter the following command:
# smit chuser

In the User NAME field, enter the user name of the Oracle
software owner, for example oracle.

Scroll down the list and verify that the value shown for the
soft limits listed in the previous table is -1.

If necessary, edit the existing value.

When you have finished making changes, press F10 to exit.
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7.5.2 Configure System Configuration Parameters

Verify that the maximum number of processes allowed per user is set to 2048 or greater :

Note:

For production systems, this value should be at least 128 plus the sum of the PROCESSES
and PARALLEL_MAX_SERVERS initialization parameters for each database running on the
system.

1. Enter the following command:

# smit chgsys

2. Verify that the value shown for Maximum number of PROCESSES allowed per user is greater
than or equal to 2048.

If necessary, edit the existing value.

3. When you have finished making changes, press F10 to exit.

7.5.3 Configure Network Tuning Parameters

Verify that the network tuning parameters shown in the following table are set to the values shown or higher values.
The procedure following the table describes how to verify and set the values.

Network Tuning
Parameter

ipgmaxlen
rfc1323
sb_max
tcp_recvspace
tcp_sendspace

Udp_recvspace

Udp_sendspace

ORACLE

Recommended Value on all nodes
512

1

1310720

65536

65536

655360

Note: The recommended value of this parameter is 10 times the value of the udp_sendspace
parameter. The value must be less than the value of the sb_max parameter.

65536

Note: This value is suitable for a default database installation. For production databases, the
minimum value for this parameter is 4 KB plus the value of the database DB_BLOCK_SIZE
initialization parameter multiplied by the value of the DB_MULTIBLOCK_READ_COUNT
initialization parameter:

(DB_BLOCK_SIZE * DB_MULTIBLOCK_READ_COUNT) + 4 KB
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1. To check the current values of the network tuning parameters,

To view the current value enter commands similar to the following: # /usr/sbin/no -a | more

specified for these

parameters, and to 2. If you must change the value of any parameter, enter the
change them if following command to determine whether the system is running
necessary, in compatibility mode:

follow these steps : # /usr/sbin/Isattr -E -1 sys0 -a pre520tune

If the system is running in compatibility mode, the output is
similar to the following, showing that the value of the pre520tune
attribute is enable:

pre520tune enable Pre-520 tuning compatibility mode True

3. If the system is running in compatibility mode,

THEN ELSE

The system is not running in compatibility mode,
enter commands similar to the following to change

follow these steps to change the parameter

| :
values the parameter values:
Enter commands similar to the following to Enter commands similar to the following to
change the value of each parameter: change the value of parameter ipgmaxlen:
# /usr/sbin/no —o parameter_name=value ipgmaxlen parameter:
/usr/sbin/no -r -o ipgmaxlen=512
For example:
# /usr/sbin/no —o udp_recvspace=655360
Enter commands similar to the following to

change the value of each others parameters:

Add entries similar to the following to the
/etc/rec.net file for each parameter that you

changed in the previous step:
/usr/sbin/no -p —0 udp_sendspace=65536
/usr/sbin/no -p —o udp_recvspace=655360
/usr/sbin/no -p —o tcp_sendspace=65536
/usr/sbin/no -p —o tcp_recvspace=65536
/ust/sbin/no -p —o rfc1323=1

/usr/sbin/no -p —0 sb_max=2*655360

if [ -f /usr/sbin/no ] ; then
/usr/sbin/no -0 udp_sendspace=65536
/usr/sbin/no -0 udp_recvspace=655360
/usr/sbin/no -o tcp_sendspace=65536

/usr/sbin/no -o tcp_recvspace=65536
/usr/sbin/no -o rfc1323=1
/usr/sbin/no -0 sb_max=2*655360
/ust/sbin/no -o ipgmaxlen=512

fi

By adding these lines to the /etc/rc.net file, the values
persist when the system restarts.

Note: If you modify the ipgmaxlen parameter, you must restart the system.

These commands modify the /etc/tunables/nextboot file, causing the attribute values to persist when the
system restarts.
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7.6 NETWORK CONFIGURATION

7.6.1 Possible network configuration layout of our pSeries RAC cluster :

Network architecture can be done with 2, or more nodes, but always with a Gigabit switch for the RAC interconnect.

7.6.1.1 Network implementation with 2 Nodes

Plebwork sitachemenis |2 hlodas

—nlt
RAC
1 ] d 1
- Hede 1 . |
! 1
RAC | 1
linlesorinect o |
Gigabit Switch .. S (S

e T e
| Switch

«Notwork cards for |;||..l]h'|:|: mptweed misst have sams name on sach partcipating nodas in
the RAC ¢iuistar

eietwonk carls for [niErcoimect Network (Private] mest have ssme NHame on sach
panEsipating Node in tlwe RAC clustsr,

7.6.1.2 Network implementation with 3 Nodes, and more

Metwork sitachements 13 hlodes

—athd [
RAC Fo
s1l Mode 1 f |
] 1
RAC | A
Irilsrconrsct |
st ; ethid |
Gigahit Switch =y Public

A =
‘ etiyl !. |
' RAC | {
" Mode n ]

wNotwonk carols for pubic metwonk must have samns name on sach partcipating nodes in
e RAC ciustar

sNatvearh carohe for npereaimect Network (Privete) musl hayve same Name on sackh
_|'-:-||li¢'i|.'.l1ir|!| Mistle i lwe RAC chistui,
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7.6.1.3 Network implementation with IBM GPFS, 2 Nodes

Hetwork Attachements with GRES [ 2 Modea

GPFS
Indarconmest
Gigal# Switch

sih1 | 1

2 I‘Iﬂde 1 | lI
RAC f |
Interconnect cthi [ [
Gigabit Switch Public

RAC |
AN AN B i (Nt
| | Switch |

wfietwork cards for pubic mebwonk must have samn name on sach participating noda in
the RAC ciustar

wedweonk carohs for nfarconmect Neiwork (Privete) must have ssme Nams on sach
_.r.-c-ulifip.ﬂirlu Ml in Al RAS clhuster,

7.6.1.4 Network implementation with IBM GPFS, 3 Nodes and more

Fetwork Atfachements with GPFS | 3 Modes

| I
sthl ; Hode 1 | \
. 1 1
£iha { . .
GRS RAC | |
Inderconnect linlsiGominect I
Gigab#l Switch Gbguhrt Swriich

—thl L

‘, e Publie
Switch |
| |
B ' |
' |
_ﬂh;l._ \ |

Hud:-l n !

+Notwork cards for pubidc metwonk must have sama name on sach particlpating noda in
thie RAC clustar

wNetveark cars for Inferconmect Nelwork (Privets] mes have sams Name on sach
LpanEcipaing Mode in tlw RAC clister.
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7.6.2 Configuration steps to follow
7.6.2.1 Network Card Identification

As root, Issue the AIX command “ifconfig —a” to list network card on each node :

Result example from node1 :

{node1:root}/ ->ifconfig —a
en0:
flags=1€080863,80<UP,BROADCAST,NOTRAILERS,RUNNING,SIMPLEX,MULTICAST,GROUPRT,64BIT,CHECKSUM_OFFLOAD,CHAIN>
inet 10.3.25.81 netmask 0xffffff00 broadcast 10.3.25.255
tcp_sendspace 131072 tcp_recvspace 65536
ent:
flags=1e080863,80<UP,BROADCAST,NOTRAILERS,RUNNING,SIMPLEX,MULTICAST,GROUPRT,64BIT,CHECKSUM_OFFLOAD,CHAIN>
inet 10.10.25.81 netmask 0xffffff00 broadcast 10.10.25.255
tcp_sendspace 131072 tcp_recvspace 65536
en2:
flags=1e080863,80<UP,BROADCAST,NOTRAILERS,RUNNING,SIMPLEX,MULTICAST,GROUPRT,64BIT,CHECKSUM_OFFLOAD,CHAIN>
inet 20.20.25.81 netmask 0xffffff00 broadcast 20.20.25.255
tcp_sendspace 131072 tcp_recvspace 65536
100: flags=e08084b<UP,BROADCAST,LOOPBACK,RUNNING,SIMPLEX,MULTICAST,GROUPRT,64BIT>
inet 127.0.0.1 netmask 0xff000000 broadcast 127.255.255.255
inet6 ::1/0
tcp_sendspace 131072 tcp_recvspace 131072 rfc1323 1

{nodel:root}/ ->

N Please make a table as follow to have a clear view of your RAC network architecture :

Public VIP RAC GPFS Interconnect
Interconnect (If GPFS used)
Network card en0 en0 eni en2
On each node

7.6.2.2 Nodes Name and IP Identification

Issue the AIX command “hostname” on each node to identify default node name :
{node1:root}/ ->hostname {node2:root}/ ->hostname {node3:root}/ ->hostname

node1 node2 node3

N Please make a table as follow to have a clear view of your RAC network architecture :
~ PUBLIC NODE NAME MUST BE NAME RETURNED BY “hostname” AIX COMMAND »

Public VIP RAC Interconnect (Private GPFS Interconnect
MBS, (If GPFS used)
en0 en0 eni en2

Node IP Node IP Node Name IP Node IP

Name Name Name

nodel | 10.3.25.81 | nodel_vip 10.3.25.181 nodel_rac 10.10.25.81 | node1_gpfs | 20.20.25.81

node2 | 10.3.25.82 | node2_vip 10. 3.25.182 nodeil_rac 10.10.25.82 | nodel1_gpfs | 20.20.25.82

node3 | 10.3.25.83 | noded vip 10. 3.25.183 node1_rac 10.10.25.83 | nodel_gpfs | 20.20.25.83

Installing Oracle 10g RAC Release 2 on IBM 1" SEXI™ W€ pSeries with AIX SL Page_:ﬁg/ 1 74
ORACLE s



dorar Srtorrens Coprpe - Hentrmitree - Fawes

7.6.2.3 Host file Setup

You should have the entries on each node for : /etc/hosts, /etc/hosts.equiv and on root/oracle home directory
$HOME/.rhosts.

Update/check entries in hosts file on each node

node1:root-/> pg /etc/hosts «

NOTA :
# Public Network
10.3.25.81 node1
10.3.25.82 node2 RAC & GPFS Interconnect could be split in
10.3.25.83 node3 two part :
# Virtual IP address One for RAC interconnect, and
10.3.25.181 node1_vip One for GPFS interconnect
10.3.25.182 node2_vip
10.3.25.183 node3_vip OR
# Interconnect RAC Same Interconnect link could also be used
10.10.25.81 nodel_rac for RAC and GPFS
10.10.25.82 node2_rac
10.10.25.83 node3 rac
# Interconnect GPFS  (If GPFS used)
20.20.25.81 node1_gpfs
20.20.25.82 node2_gpfs
20.20.25.83 node3_gpfs

7.6.2.4 Defining Default gateway on public interface

Using smitty, do set the default gateway on public network interface, en0 in our case, and on all nodes :

= 10.3.25.81 - PuTTY

Smitty chinet

=> select en0

Add entry and 2

validated to get : g ¢ MASKE | al or dotted decimal)
Use LG ‘esolution Frotocol (A4

en0 changed

Interf ecific i 1=
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7.6.2.5 User Equivalence Setup

Before you install and use Oracle Real Application clusters, you must configure user equivalence for the oracle
user on all cluster nodes.

You have two type of User Equivalence implementation :

¢ RSH (Remote shell)
e SSH (Secured Shell)

//When SSH is not available, the Installer uses the rsh and rcp commands
instead of ssh and scp. .

//You have to choose one or the other, but don’t implement both at the same time. //
=» Usually, customers will implement SSH.
AND if SSH is started and used, do configure SSH

On the public node name returned by the AIX command “hostname” :

node1 must ssh or rsh to node1, as oracle and root user.
node1 must ssh or rsh to node2, as oracle and root user.
node2 must ssh or rsh to node1, as oracle and root user.
node2 must ssh or rsh to node2, as oracle and root user.
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7.6.2.5.1 RSH implementation

//Set up user equivalence for the oracle and root account, to enable rsh, rcp, rlogin commands.

You should have the entries on each node for : /etc/hosts, /etc/hosts.equiv and on root/oracle home directory
$HOME/.rhosts.

/etc/hosts.equiv node1:root-/> pg /etc/hosts.equiv
node1 root
node2 root
node3 root
nodel_gpfs root (mandatory for GPFS implementation)

Update/check entries in

hosts.equiv file node2_gpfs root (mandatory for GPFS implementation)
-€q node3_gpfs root (mandatory for GPFS implementation)
on each node node1 oracle
node2 oracle
node3 oracle
$HOME/.rhosts
Update/check entries in .rhosts file ON Update/check entries in .rhosts file ON
each node for root user : each node for oracle user :
node1:root-/> su — root < node1:root-/> su — oracle <
node1:root-/ > cd < node1:oracle-’/home/oracle> cd +
node1:root-/> pg$HOME/.rhosts < pg $SHOME/.rhosts «
node1 root node1 root
node2 root node2 root
node3 root node3 root
(mandatory for GPFS implementation) (mandatory for GPFS implementation)
node1_gpfs root node1_gpfs root
node2_gpfs root node2_gpfs root
node3_gpfs root node3_gpfs root
node1 oracle node1 oracle
node2 oracle node2 oracle
node3 oracle node3 oracle

Note : It is possible, but not advised because of security reasons, to put a “+” in hosts.equiv and .rhosts files.

Test if the user equivalence is node1:root-/> rsh node2 (=> no password)
correctly set up (node2 is the node2:root-/> rcp /tmp/toto node1:/tmp/toto
secondary cluster machine). node2:root-/> su - oracle
node?2 :oracle-’/home/oracle> rsh node1 date
You are logged on node1 as root : node2 :oracle-/home/oracle> dfsvdv<sdv<vd<d 2006
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7.6.2.5.2  SSH implementation

Before you install and use Oracle Real Application clusters, you must configure secure shell (SSH) for the oracle
user on all cluster nodes. Oracle Universal Installer uses the ssh and scp commands during installation to run
remote commands on and copy files to the other cluster nodes. You must configure SSH so that these commands
do not prompt for a password.

Note:

This section describes how to configure OpenSSH version 3. If SSH is not available, then
Oracle Universal Installer attempts to use rsh and rcp instead.
To determine if SSH is running, enter the following command:

$ ps -ef | grep sshd

If SSH is running, then the response to this command is process ID numbers. To find out
more about SSH, enter the following command:
$ man ssh

Configuring SSH on Cluster Member Nodes

To configure SSH, you must first create RSA and DSA keys on each cluster node, and then copy the keys from all
cluster node members into an authorized keys file on each node. To do this task, complete the following steps:

Create RSA and DSA 1. Log in as the oracle user.
keys on each

node: Complete the . . , .
following steps on 2. If necessary, create the .SSh directory in the oracle user's home directory

each node: and set the correct permissions on it:
$ mkdir ~/.ssh
$ chmod 700 ~/.ssh

3. Enter the following commands to generate an RSA key for version 2 of the
SSH protocol:
$ /usr/bin/ssh-keygen -t rsa

4. Atthe prompts:
Accept the default location for the key file.
Enter and confirm a pass phrase that is different from the oracle user's
password.
This command writes the public key to the ~/.ssh/id_rsa.pub file and
the private key to the ~/.ssh/id_rsa file. Never distribute the private key
to anyone.

Enter the following commands to generate a DSA key for version 2 of the SSH
protocol:
$ /usr/bin/ssh-keygen -t dsa

5. At the prompts:
Accept the default location for the key file
Enter and confirm a pass phrase that is different from the oracle user's
password
This command writes the public key to the ~/.Ssh/id_dsa.pub file and the

private key to the ~/.SSh/id_dsa file. Never distribute the private key to
anyone.
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On the local node, determine if you have an authorized key file
(~/.ssh/authorized_keys). If the authorized key file already exists, then proceed
to step 2. Otherwise, enter the following commands:

$ touch ~/.ssh/authorized_keys

$ cd ~/.ssh

$ls
You should see the id_dsa.pub and id_rsa.pub keys that you have
created.

Using SSH, copy the contents of the ~/.ssh/id_rsa.pub and ~/.ssh/id_dsa.pub
files to the file ~/.ssh/authorized_keys, and provide the Oracle user password
as prompted. This process is illustrated in the following syntax example with a
two-node cluster, with nodes node1 and node2, where the Oracle user path is
/home/oracle:

[oracle@node1 .ssh]$ ssh node1 cat /home/oracle/.ssh/id_rsa.pub >> authorized_keys
oracle@nodel's password:

[oracle@node1 .ssh]$ ssh node1 cat /home/oracle/.ssh/id_dsa.pub >> authorized_keys
[oracle@node1 .ssh$ ssh node2 cat /home/oracle/.ssh/id_rsa.pub >> authorized_keys
oracle@node2's password:

[oracle@node1 .ssh$ ssh node2 cat /home/oracle/.ssh/id_dsa.pub >>authorized_keys
oracle@node2's password:

Use SCP (Secure Copy) or SFTP (Secure FTP) to copy the authorized keys
file to the Oracle user .ssh directory on a remote node. The following example
is with SCP, on a node called node2, where the Oracle user path is
/home/oracle:

[oracle@nodel .ssh]scp authorized_keys node2:/home/oracle/.ssh/

Repeat step 2 and 3 for each cluster node member. When you have added
keys from each cluster node member to the authorized_keys file on the last
node you want to have as a cluster node member, then use SCP to copy the
complete authorized_keys file back to each cluster node member

Note:

The Oracle user's /.ssh/authorized keys file on every node
must contain the contents from all of the /.ssh/id_rsa.pub

and /.ssh/id_dsa.pub files that you generated on all cluster
nodes.

5. Change the permissions on the Oracle user's /.ssh/authorized_keys file on all

cluster nodes:

$ chmod 600 ~/.ssh/authorized_keys

At this point, if you use ssh to log in to or run a command on another node, you are prompted for the pass
phrase that you specified when you created the DSA key.

ORACLE
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Enabling SSH User Equivalency on Cluster Member Nodes

To enable Oracle 1. On the system where you want to run Oracle Universal Installer, log in as
Universal Installer to the oracle user.

use the ssh and scp

commands without 2. Enter the following commands:

being prompted for a $ exec /usr/bin/ssh-agent $SHELL

pass phrase, $ /usr/bin/ssh-add

follow these steps: 3. At the prompts, enter the pass phrase for each key that you generated.

If you have configured SSH correctly, then you can now use the ssh or scp
commands without being prompted for a password or a pass phrase.

4. If you are on a remote terminal, and the local node has only one visual
(which is typical), then use the following syntax to set the DISPLAY
environment variable:

Bourne, Korn, and Bash shells
$ export DISPLAY=hostname:0

C shell:
$ setenv DISPLAY 0

For example, if you are using the Bash shell, and if your hostname is node1, then
enter the following command:
$ export DISPLAY=node1:0

5. To test the SSH configuration, enter the following commands from the same
terminal session, testing the configuration of each cluster node, where
nodename1, nodename2, and so on, are the names of nodes in the cluster:

$ ssh nodename1 date
$ ssh nodename2 date

These commands should display the date set on each node.

If any node prompts for a password or pass phrase, then verify that the
~/.ssh/authorized_keys file on that node contains the correct public keys.

If you are using a remote client to connect to the local node, and you see a
message similar to "Warning: No xauth data; using fake authentication data for
X11 forwarding," then this means that your authorized keys file is configured
correctly, but your ssh configuration has X11 forwarding enabled. To correct this,
proceed to step 6.

Note:
The first time you use SSH to connect to a node from a
particular system, you may see a message similar to the
following:
The authenticity of host 'node1 (140.87.152.153)' can't be
established.
RSA key fingerprint is
7z:ez:e7:16:f4:12:41:8f:92:79:85:62:20:90:92:29.
Are you sure you want to continue connecting (yes/no)?
Enter yes at the prompt to continue. You should not see this
message again when you connect from this system to that
node.
If you see any other messages or text, apart from the date, then
the installation can fail. Make any changes required to ensure
that only the date is displayed when you enter these
commands.
You should ensure that any parts of login scripts that generate
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any output, or ask any questions, are modified so that they act
only when the shell is an interactive shell.

6. To ensure that X11 forwarding will not cause the installation to fail,
create a user-level SSH client configuration file for the Oracle software
owner user, as follows:

a. Using any text editor, edit or create the ~oracle/.ssh/config file.
b. Make sure that the ForwardX11 attribute is set to NO. For example:
Host *
ForwardX11 no

7. You must run Oracle Universal Installer from this session or remember to
repeat steps 2 and 3 before you start Oracle Universal Installer from a
different terminal session.

Preventing Oracle Clusterware Installation Errors Caused by stty Commands

During an Oracle Clusterware installation, Oracle Universal Installer uses SSH (if available) to run commands and
copy files to the other nodes. During the installation, hidden files on the system (for example, .bashrc or .cshrc) will
cause installation errors if they contain stty commands.

To avoid this problem, e Bourne, Bash, or Korn shell:
you must modify if[-t0]; then
these files to stty intr AC
suppress all output on fi
STDERR, as in the
following e Cshell:
examples: test-t0
if ($status == 0) then
stty intr AC
endif
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7.7 ORACLE ENVIRONMENT SETUP

Oracle environment : $HOME/.profile file in Oracle’s home directory

h d export AIXTHREAD_SCOPE=S (S for system-wide thread scope)
each noae. export TEMP=/tmp
export TMP=/tmp
export TMPDIR=/tmp
umask 022

7.8 LoOCAL DISK FOR ORACLE CODE (ORACLE CLUSTERWARE AND RAC SOFTWARE)

The oracle code can be located on an internal disk and propagated on the other machines of the cluster. The Oracle
Universal Installer manage the cluster-wide installation, that is done only once. Regular file systems are used for
Oracle code.

NOTA : You can also use virtual I/0 disks for :
¢ Oracle clusterware ($CRS_HOME)
e RAC Software ($JORACLE_HOME)

On both nodes, create the file system for Oracle code. This file system of 6 GB, is generally located on an
internal disk.

Onnode 1 ...

To list the internal

disks : node1:root-/> Isdev —Ccdisk | grep SCSI

hdiskO Available Virtual SCSI Disk Drive

On node 2 ...

Create a volume Onnode 1 ...

group called

oraclevg : node1:root-/> mkvg -f -y'oraclevg’-s'32' hdisk1
On node 2 ...

Create a 6GB file Onnode 1 ...
system /oh10g

in the previous
volume group (large
file enabled) :

node1:root-/> crfs -v jfs2 -a bf=true -g‘oraclevg’ -a size='8388608"' -m'/oh10g’ -A'yes’ -
p'rw'-t'no’ -a nbpi='8192' -a ag="'64"

node1:root-/> mount /oh10g
node1:root-/> chown oracle:dba /oh10g

On node 2 ...

The Oracle code can also be located on shared concurrent disks on a GPFS file-system, if
IBM GPFS is used.
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8 CHOOSE A STORAGE OPTION FOR ORACLE CRS, DATABASE, AND
RECOVERY FILES

The following table shows the storage options supported for storing Oracle Cluster Ready Services (CRS) files,
Oracle database files, and Oracle database recovery files. Oracle database files include datafiles, control files, redo
log files, the server parameter file, and the password file. Oracle CRS files include the Oracle Cluster Registry
(OCR) and the CRS voting disk.

For all installations, you must choose the storage option that you want to use for Oracle CRS files and Oracle
database files. If you want to enable automated backups during the installation, you must also choose the storage
option that you want to use for recovery files (the flash recovery area).

Note: For the most up-to-date information about supported storage options for RAC
installations, refer to the Certify pages on the OracleMetaLink Web site:

http://metalink.oracle.com

File Types Supported
Storage Option OCR and Oracle Database Recovery
Voting Software
Disk
Automatic Storage Management No No Yes Yes
IBM General Parallel File System (GPFS) Yes Yes Yes Yes
Local Storage No Yes No No
Raw Logical volumes Managed by HACMP Yes No Yes Yes

Use the following guidelines when choosing the storage options that you want to use for each file type:

e You can choose any combination of the supported storage options for each file type as long as you satisfy
any requirements listed for the chosen storage options.

¢ For Standard Edition installations, ASM is the only supported storage option for database or recovery files.

e Automatic Storage Management cannot be used to store Oracle CRS files, because these files must be
accessible before any Oracle instance starts.

¢ If you are not using HACMP, you cannot use shared raw logical volumes for CRS or database file storage.

e For information about how to configure disk storage before you start the installation, refer to one of the
following sections depending on your choice:

o To use ASM for database or recovery file storage, refer to chapters 8.1 to prepare RAW disks for
OCR/Voting disks and disks for ASM implementation..

o To use GPFS cluster file system for Oracle CRS, database, or recovery file storage, refer to
chapter 8.2 for GPFS implementation to prepare cluster files system for OCR/Voting disks (seen as
files).

o To use concurrent raw devices implementation, please read 10gRAC R1 cookbook for details.
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8.1  ASM IMPLEMENTATION

Architecture Layout with ASM
«AIXEL (5 253) MLxx

-$ORACLE_CRS
ORACLE_SID=ASMDBE1 ORACLE_SID=ASMDB2 | ¢ 2 C) E HOME

Listener | Tnsnames

Local
Dizks

+OCR (Qracle Cluster Registry)

«A1X5L (5 25 3) MLxx - ;
“ioting Cisk

JORACLE CRS
JORACLE HOME
Listener | Thsnames

L Spfile
Shared ASM
RH‘: Disks Diatafiles

Redo Logs for each instance
«LMNDCHakblespace for each instance
«Archive logs for each instance
DATABASE_NAME=ASMDB | g shared code possible without GPFS
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8.1.1 LUN'’s creation

Using the storage administration console, you have to create :

e LUN’s for OCR and Voting Disks
e LUN'’s for disks to be used with ASM, for DiskGroup Creation or give physical disks to ASM

e T SoRy T L T T e e e )

The following screen shows the LUN mapping for nodes used in our cluster. The LUN for OCR disk and
Voting disk have ids 1 and 2. These ID’s will help us on to identify which hdisk will be used.

Disks LUN’s ID Number LUN'’s Size

OCR L1 200 MB

Voting L2 200 MB
Disk 1 for ASM L3 n GB
Disk 2 for ASM L4 n GB
Disk 3 for ASM L5 n GB
Disk 8 for ASM LA (meaning Lun 10) n GB
Disk 9 for ASM LB (meaning Lun 11) n GB

8.1.2 Register LUN’s at AlX level

As root on each node, update the ODM repository using the following command : "cfgmgr"

You need to register and identify LUN's at AlX level, and LUN's will be mapped to hdisk and registered in the AIX
ODM.

On next step, we will need to identify which hdisk is mapped to which LUN in the ODM repository.
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8.1.3 Preparing Raw Disks for CRS/Voting disks
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We know the two LUN’s available for OCR and Voting disks are L1 and L2.

Disks LUN’s ID Number
OCR L1
Voting L2

Identify the two disks available for OCR and Voting disks, on each node, knowing the LUN’s numbers.

Knowing the LUN’s number to use, we know need to identify the corresponding hdisks on each node of the

cluster as detailed in the following table :

Disks LUN’s ID Node 1 Node 2 Node ....
Number Corresponding Corresponding Corresponding
hdisk hdisk hdisk
OCR L1
Voting L2

There are two methods to identify the corresponding hdisks :

ORACLE

¢ Identify LUN ID assign to hdisk, using “Iscfg —I hdisk?” command

¢ Identify hdisks by assigning momently a PVID to each hdisk not having one

We strongly recommend to use the first method, to avoid playing with PVID.

IF using first method :
=» DO MAKE shure to release PVID after hdisks identifications

IF using second method :
=» DO MAKE shure that no PVID are already assigned to these hdisks
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Get the list of hdisk

avaialable on each node :

Get the list of hdisk
avaialable on each node :
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Onnode 1 ...

On node 2 ...

node1:root-/> Isdev -Ccdisk
hdisk0 Available
hdisk1 Available 01-08-02 3552
hdisk2 Available 01-08-02 3552
hdisk3 Available 01-08-02 3552
hdisk4 Available 01-08-02 3552
hdisk5 Available 01-08-02 3552
hdisk6 Available 01-08-02 3552
hdisk7 Available 01-08-02 3552
hdisk8 Available 01-08-02 3552
hdisk9 Available 01-08-02 3552
hdisk10 Available 01-08-02 3552
hdisk11 Available 01-08-02 3552

hdisk12 Available 01-08-02 3552
hdisk13 Available 01-08-02 3552

Node2:root-/> Isdev -Ccdisk
hdisk0 Available
hdisk1 Available 01-08-02 3552
hdisk2 Available 01-08-02 3552
hdisk3 Available 01-08-02 3552
hdisk4 Available 01-08-02 3552
hdisk5 Available 01-08-02 3552
hdisk6 Available 01-08-02 3552
hdisk7 Available 01-08-02 3552
hdisk8 Available 01-08-02 3552
hdisk9 Available 01-08-02 3552
hdisk10 Available 01-08-02 3552
hdisk11 Available 01-08-02 3552

hdisk12 Available 01-08-02 3552
hdisk13 Available 01-08-02 3552
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Virtual SCSI Disk Drive

(500) Disk Array Device
(500) Disk Array Device
(500) Disk Array Device
(500) Disk Array Device
(500) Disk Array Device
(500) Disk Array Device
(500) Disk Array Device
(500) Disk Array Device
(500) Disk Array Device
(500) Disk Array Device
(500) Disk Array Device

(500) Disk Array Device
(500) Disk Array Device

Virtual SCSI Disk Drive

(500) Disk Array Device
(500) Disk Array Device
(500) Disk Array Device
(500) Disk Array Device
(500) Disk Array Device
(500) Disk Array Device
(500) Disk Array Device
(500) Disk Array Device
(500) Disk Array Device
(500) Disk Array Device
(500) Disk Array Device

(500) Disk Array Device
(500) Disk Array Device



Using First method :

Get the List of the hdisks on node1, and node2 :

Onnode 1 ...
List available

hdisks on each node1:root-/> Ispv

de : hdisk0  0033c670e214eac5 rootvg active
node : hdisk1 none None

hdisk2 none None

hdisk3 none None

= NO PVID are assigned apart for the rootvg hdisk

Using Iscfg command, try to identify the hdisks in the list generated by Ispv on node1 :

Onnode 1 ...
Identify LUN ID

assign to hdisk,
using “Iscfg I
hdisk?”
command

node1:root-/> Iscfg —vl hdisk2

hdisk2

U1.9-P1-11/Q1-W200300A0B80C5404-L 1000000000000 3552

node1:root-/> Iscfg —vl hdisk3

hdisk3

THEN, We get the following table :

U1.9-P1-11/Q1-W200300A0B80C5404-L2000000000000 3552
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Onnode 2 ...

node2:root-/> Ispv
hdisk0
hdisk1
hdisk2
hdisk3
hdisk4

none
none
none
none

0033c670e214eacs

rootvg  active
None
None
None

None

= NO PVID are assigned apart for the rootvg hdisk

(500) Disk Array Device

(500) Disk Array Device

Disks LUN’s ID Node 1 Node 2 Node ....
Number Corresponding Corresponding Corresponding
hdisk hdisk hdisk
OCR L1 hdisk2 hdisk?
Voting L2 hdisk3 hdisk?
= No need to assign PVID when using this method.
Using Iscfg command, try to identify the hdisks in the list generated by Ispv on node2 :
/ Be carefull hdisk2 on node1 is not necessary hdisk2 on node2.
On node 2 ...
Identify LUN ID
assign to hdisk, node2:root-/> Iscfg —vI hdisk3
using “Iscfg —I hdisk2 U1.9-P1-11/Q1-W200300A0B80C5404-L 1000000000000 3552  (500) Disk Array Device
hdisk?” node2:root-/> Iscfg —vi hdisk4
command hdisk3 U1.9-P1-11/Q1-W200300A0B80C5404-L.2000000000000 3552  (500) Disk Array Device
THEN, We get the following table :
Disks LUN’s ID Node 1 Node 2 Node ....
Number Corresponding Corresponding Corresponding
hdisk hdisk hdisk
OCR L1 hdisk2 hdisk3 hdisk?
Voting L2 hdisk3 hdisk4 hdisk?
=>» No need to assign PVID when using this method.
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Using Second method :
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Identify hdisks by assigning momently a PVID ( Physical Volume ID ) to each hdisk not having one

List available
hdisks on each
node :

= NO PVID are assigned apart for the rootvg hdisk

If these hdisks do not have a PVID assign one to it as follow :

Assign PVID to
hdisk

On node 1 ...

node2:root-/> Ispv

0033c670e214eacs5
none
none
none
none
none

On node 1 ... On node 2 ...

node1:root-/> Ispv

hdisk0  0033c670e214eac5 rootvg active hdisk0
hdisk1 none None hdisk1
hdisk2 none None hdisk2
hdisk3 none None hdisk3
hdisk4 none None hdisk4
hdisk5 none None hdisk5

On node 2 ...

node1:root-/> chdev -l hdisk2 -a pv=yes
node1:root-/> chdev -I hdisk3 -a pv=yes

rootvg  active
None
None
None
None

None

= NO PVID are assigned apart for the rootvg hdisk

node2:root-/> chdev -l hdisk2 -a pv=yes
node2:root-/> chdev -I hdisk3 -a pv=yes

And map PVID number from both nodes to identify which hdisk is mapped to the same LUN :

List available
hdisks with
assigned

PVID on each
node :

AND identify
corresponding
hdisks on each
node !!!

On node 1 ...

node1:root-/> Ispv
hdisk0 0033c670e214each

hdisk1
hdisk2
hdisk3
hdisk4
hdlisk5

none
0033c670b0f3ee84
0033c670b0f3fb87
none
none

= PVID are assigned for posible hdisk to be used as
ASM Disks

On node 2 ...

rootvg active
None
None
None
None
None

node2:root-/> Ispv
hdisk0 0033c670e214eac5

hdisk1
hdisk2
hdisk3
hdisk4
hdisk5
hdisk6

// Be carefull hdisk4 on node1 is not necessary hdisk4 on node2.

THEN We get the following table :

none
0033¢c670b013ee82
0033c670b0f3fb84
0033c670b0f3fb87
none
none

rootvg active
None
None
None
None
None
None

= PVID are assigned for posible hdisk to be used as
ASM Disks

Disks LUN’s ID Node 1 Node 2 Node ....
Number Corresponding Corresponding Corresponding
hdisk hdisk hdisk
OCR L1 hdisk2 hdisk3 hdisk?
Voting L2 hdisk3 hdisk4 hdisk?

=» PVID are assigned when using this method, THEN we need to clear PVID before going further.

ORACLE
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THEN
Clear
PVID

for each
Disks,

On each
node !!!
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Onnode 1 ...

node1:root-/> chdev -l hdisk2 -a pv=clear
node1:root-/> chdev -l hdisk3 -a pv=clear
node1:root-/> Ispv

hdisk0  0033c670e214each rootvg active

hdisk1 none None
hdisk2 none None
hdlisk3 none None
hdisk4 none None
hdisk5 none None

...... = NO PVID assigned apart for the rootvg hdisk, PVID cleared for hdisk2 and hdisk3.
On node 2 ...

Node2:root-/> chdev -l hdisk3 -a pv=clear
Node2:root-/> chdev -l hdisk4 -a pv=clear

Node2:root-/> Ispv

hdisk0  0033c670e214eac5 rootvg  active
hdisk1 none None

hdisk2 none None

hdisk3 none None

hdisk4 none None

hdisk5 none None

...... = NO PVID assigned apart for the rootvg hdisk, PVID cleared for hdisk3 and hdisk4.
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/ Setup reserve_policy on ocr and voting hdisks, on each node :

Example for one hdisk :

Issue the command “Isattr —E —I hdisk2” to vizualize all attributes for hdisk4
Or only Isattr —E —I hdisk2 | grep reserve

$ Isattr -E -1 hdisk2 | grep reserve
reserve_policy single_path Reserve Policy True

o OnIBM storage (ESS, FasTt, DSXXXX) : Change the “reserve_policy” attribute to
“no_reserve”

chdev -l hdisk? -a reserve_policy=no_reserve

o On EMC storage : Change the “reserve_lock” attribute to “no”
chdev -l hdisk? -a reserve_lock=no

Change the “reserve_policy” On node 1 ...

attributes for each disks

dedicated to ASM, on each node1:root-/> chdev -1 hdisk2 -a reserve_policy=no_reserve

nodes of the cluster : node1:root-/> chdev -l hdisk3 -a reserve_policy=no_reserve
On node 2 ...

In our case, we have an IBM

storage !!! node1:root-/> rsh node2
node2:root-/> chdev -I hdisk3 -a reserve_policy=no_reserve
node2:root-/> chdev -I hdisk4 -a reserve_policy=no_reserve

Example for one hdisk :

Issue the command “Isattr —E —| hdisk2 |grep reserve” to vizualize modified attributes for hdisk2

$ Isattr -E -1 hdisk2 | grep reserve
reserve_policy no_reserve Reserve Policy True
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As described before, disks might have different names from one node to another for example hdisk2 on

node1 might be hdisk3 on node2, etc...
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Disks | LUN’s | Device Name Node 1 Major | Minor Node 2 Major | Minor
ID Corresponding Num. | Num. Corresponding | Num. | Num.
Number hdisk hdisk
OCR L1 /dev/ocr_disk hdisk2 hdisk3
Voting L2 /dev/vote disk hdisk3 hdisk4

Identify minor and major number

node1:root-/> Is -1 /dev/*hdisk2

for each hdisk, on each node ... brw------- 1root system 20, 4 Oct 18 17:52 /dev/hdisk2
Crw------- 1 root system 20, 4 Oct 18 17:52 /dev/rhdisk2
On node1 : node1:root-/> Is -I /dev/*hdisk3
brw------- 1root system 20, 5 Oct 18 17:52 /dev/hdisk3
CIrw------- 1root system 20, 5 Oct 18 17:52 /dev/rhdisk3
node1:root-/> rsh node2
node2:root-/> Is -I /dev/*hdisk3
On node2 : brw------- 1 root system 12, 9 Oct 18 16:22 /dev/hdisk3
Crw------- 1root system 12, 9 Oct 18 16:22 /dev/rhdisk3
node2:root-/> Is -I /dev/*hdisk4
brw------- 1root system 12, 8 Oct 18 16:22 /dev/hdisk4
Crw------- 1root system 12, 8 Oct 18 16:22 /dev/rhdisk4
Disks | LUN’s Device Name Node 1 Major | Minor Node 2 Major | Minor
ID Corresponding Num. | Num. Corresponding | Num. | Num.
Number hdisk hdisk
OCR L1 /dev/ocr_disk hdisk2 20 4 hdisk3 12 9
Voting L2 /dev/vote_disk hdisk3 20 5 hdisk4 12 8
node1:root-/> mknod /dev/ocr_disk c 20 4
THEN create a device on each node1:root-/> mknod /dev/vote_disk c 20 5
node called /dev/ocr_disk and
/dev/vote_d with the right major node1:root-/> rsh node2
and minor number : node2:root-/> mknod /dev/ocr_disk ¢ 12,9
node2:root-/> mknod /dev/vote_disk ¢ 12,10
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Change owner, group and On nodef ...

permission for
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node1:root-/> chown oracle.dba /dev/ocr_disk

/dev/ocr_disk

node1:root-/> chown oracle.dba /dev/vote_disk

and node1:root-/> chmod 660 /dev/ocr_disk

/dev/vote_disk

on each node of

the cluster : brw---—---

Crw-rw----

1 oracle dba

node1:root-/> chmod 660 /dev/vote disk

node1:root-/> Is —I /dev/* | grep “20, 4”

system 20, 4 Oct 18 17:52 /dev/hdisk2
system 20, 4 Oct 18 17:52 /devr/hdisk2
20, 4 Oct 19 13:27 /dev/ocr_disk

node1:root-/> Is —I /dev/* [grep “20, 5~

CIW-rw----

On node2...

1 oracle dba

system 20, 5 Oct 18 17:52 /dev/hdisk3
system 20, 5 Oct 18 17:52 /dev/rhdisk3
20, 5 Oct 19 13:28 /dev/vote _disk

node1:root-/> rsh node2

node2:root-/> chown oracle.dba /dev/ocr_disk
node2:root-/> chown oracle.dba /dev/vote_disk
node2:root-/> chmod 660 /dev/ocr_disk
nodeZ2:root-/> chmod 660 /dev/vote_disk

node2:root-/> Is —I /dev/* | grep “20, 4~

brw-------
CIrW-rw----

1 oracle dba

system 20, 4 Oct 18 17:52 /dev/hdisk3
system 20, 4 Oct 18 17:52 /devr/hdisk3
20, 4 Oct 19 13:27 /dev/ocr_disk

node2:root-/> Is —I /dev/* [grep “20, 5~

CrW-rw----

Format (Zeroing) and Verify
that you can read on the
disks from each

1 oracle dba

system 20, 5 Oct 18 17:52 /dev/hdisk4
system 20, 5 Oct 18 17:52 /dev/rhdisk4
20, 5 Oct 19 13:28 /dev/vote_disk

dd if=/dev/zero of=/dev/ocr_disk bs=8192 count=25000 &
2500040 records in.
2500040 records out.

node : dd if=/dev/zero of=/dev/vote_disk bs=8192 count=25000 &

2500040 records in.
2500040 records out.

Verify devices concurrent read/write access by running at the same time dd command from each node :

At the same time,

From node1 :

dd if=/dev/zero of=/dev/ocr_disk bs=8192 count=25000 &
2500040 records in.
2500040 records out.

dd if=/dev/zero of=/dev/vote_disk bs=8192 count=25000 &

etc...
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At the same time,

From node2 :

dd if=/dev/zero of=/dev/ocr_disk bs=8192 count=25000 &
25000+0 records in.
2500040 records out.

dd if=/dev/zero of=/dev/vote_disk bs=8192 count=25000 &

etc ...
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8.1.4 Preparing Disks for ASM
We know the LUN’s to use for the ASM disks :

Knowing the LUN’s number to use, we know need to identify the corresponding hdisks on each node of the

Disks LUN’s Number
Disk 1 for ASM L3
Disk 2 for ASM L4
Disk 3 for ASM L5
Disk 4 for ASM L6
Disk 5 for ASM L7
Disk 6 for ASM L8
Disk 7 for ASM L9
Disk 8 for ASM LA (meaning Lun 10)
Disk 9 for ASM LB (meaning Lun 11)
Disk 10 for ASM LC (meaning Lun 12)

cluster as detailed in the following table :

Disks LUN’s Node 1 Node 2 Node ....
Number
Disk 1 for ASM L3
Disk 2 for ASM L4
Disk 3 for ASM L5
Disk 4 for ASM L6
Disk 5 for ASM L7
Disk 6 for ASM L8
Disk 7 for ASM L9
Disk 8 for ASM LA
Disk 9 for ASM LB
Disk 10 for ASM LC

There are two methods to identify the corresponding hdisks :

ORACLE

¢ Identify LUN ID assign to hdisk, using “Iscfg —I hdisk?” command
¢ Identify hdisks by assigning momently a PVID to each hdisk not having one
We strongly recommend to use the first method, to avoid playing with PVID.

IF using first method :
=» DO MAKE shure to release PVID after hdisks identifications

IF using second method :
=» DO MAKE shure that no PVID are already assigned to these hdisks

' IN ANY case, DON'T assign PVID to hdisks already used by ASM !!!
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Using First method :

On node 1 ...
Identify LUN ID
assign to hdisk, node1:root-/> Iscfg —vI hdisk4
using “Iscfg —I hdisk4 U1.9-P1-11/Q1-W200300A0B80C5404-L 3000000000000 3552  (500) Disk Array Device
hdisk?” node1:root-/> Iscfg —vl hdisk5
N hdisk5 U1.9-P1-11/Q1-W200300A0B80C5404-L4000000000000 3552  (500) Disk Array Device
command node1:root-/> Iscfg —vl hdisk6
hdisk6 U1.9-P1-11/Q1-W200300A0B80C5404-L5000000000000 3552  (500) Disk Array Device
node1:root-/> Iscfg —vl hdisk7
hdisk7 U1.9-P1-11/Q1-W200300A0B80C5404-L6000000000000 3552  (500) Disk Array Device
node1:root-/> Iscfg —vl hdisk8
hdisk8 U1.9-P1-11/Q1-W200300A0B80C5404-L 7000000000000 3552  (500) Disk Array Device
node1:root-/> Iscfg —vI hdisk5
hdisk9 U1.9-P1-11/Q1-W200300A0B80C5404-L8000000000000 3552  (500) Disk Array Device
node1:root-/> Iscfg —vl hdisk9
hdisk10 U1.9-P1-11/Q1-W200300A0B80C5404-L9000000000000 3552  (500) Disk Array Device
node1:root-/> Iscfg —vl hdisk10
hdisk11 U1.9-P1-11/Q1-W200300A0B80C5404-LA000000000000 3552  (500) Disk Array Device
node1:root-/> Iscfg —vl hdisk11
) hdisk12 U1.9-P1-11/Q1-W200300A0B80C5404-LB000000000000 3552  (500) Disk Array Device
/ Be carefull hdisk4  node1:root-/> Iscfg —vi hdisk12

on nodef is not hdisk13 U1.9-P1-11/Q1-W200300A0880C5404-LC000000000000 3552  (500) Disk Array Device
necessary hdisk4 on
node2. On node 2 ...

node1:root-/> rsh node2

node2:root-/> Iscfg —vl hdisk5

hdisk5 U1.9-P1-11/Q1-W200300A0B80C5404-L3000000000000 3552  (500) Disk Array Device
node2:root-/> Iscfg —vI hdisk6

hdisk6 U1.9-P1-11/Q1-W200300A0B80C5404-L4000000000000 3552  (500) Disk Array Device
node1:root-/> Iscfg —vl hdisk7

hdisk7 U1.9-P1-11/Q1-W200300A0B80C5404-L5000000000000 3552  (500) Disk Array Device
node1:root-/> Iscfg —vl hdisk8

hdisk8 U1.9-P1-11/Q1-W200300A0B80C5404-L6000000000000 3552  (500) Disk Array Device
node1:root-/> Iscfg —vl hdisk9

hdisk9 U1.9-P1-11/Q1-W200300A0B80C5404-L 7000000000000 3552  (500) Disk Array Device
node1:root-/> Iscfg —vl hdisk10

hdisk10 U1.9-P1-11/Q1-W200300A0B80C5404-L.8000000000000 3552  (500) Disk Array Device
node1:root-/> Iscfg —vI hdisk11

hdisk11 U1.9-P1-11/Q1-W200300A0B80C5404-L9000000000000 3552  (500) Disk Array Device
node1:root-/> Iscfg —vl hdisk12

hdisk12 U1.9-P1-11/Q1-W200300A0B80C5404-LA000000000000 3552  (500) Disk Array Device
node1:root-/> Iscfg —vl hdisk13

hdisk13 U1.9-P1-11/Q1-W200300A0B80C5404-LB000000000000 3552  (500) Disk Array Device
node1:root-/> Iscfg —vl hdisk14

hdisk14 U1.9-P1-11/Q1-W200300A0B80C5404-LC000000000000 3552  (500) Disk Array Device

Disks LUN’s Node 1 Node 2 Node ....
Number
Disk 1 for ASM L3 hdisk4 hdisk5 hdisk?
THEN Disk 2 for ASM L4 hdisk5 hdisk6 hdisk?
Disk 3 for ASM L5 hdisk6 hdisk7 hdisk?
We get the Disk 4 for ASM L6 hdisk7 hdisk8 hdisk?
following table : | Disk 5 for ASM L7 hdisk8 hdisk9 hdisk?
Disk 6 for ASM L8 hdisk9 | hdisk10 hdisk?
Disk 7 for ASM L9 hdisk10 | hdiski1 hdisk?
Disk 8 for ASM LA hdisk11 | hdisk12 hdisk?
Disk 9 for ASM LB hdisk12 | hdisk13 hdisk?
Disk 10 for ASM LC hdisk13 | Hdisk14 hdisk?

= No need to assign PVID when using this method.
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Using Second method :

Jorer Soterrons Cenres - flonreeiizes - Fawes

Identify hdisks by assigning momently a PVID ( Physical Volume ID ) to each hdisk not having one

List available
hdisks on each
node :

If these hdisks
do not have a
PVID assign one
to it as follow,
and map PVID
number from
both nodes to
identify which
hdisk is mapped
to the same.

List available

On node 1 ...

node1:root-/> Ispv

hdisk0  0033c670e214eac5 rootvg

hdisk1 none None
hdisk2 none None
hdisk3 none None
hdisk4 none None
hdisk5 none None
hdisk6 none None
hdisk7 none None
hdisk8 none None
hdisk9 none None
hdisk10 none None
hdisk11 none None
hdisk12 none None
hdisk13 none None

On node 1 ...

node1:root-/> chdev -l hdisk4 -a pv=yes
node1:root-/> chdev -I hdisk5 -a pv=yes
node1:root-/> chdev -I hdisk6é -a pv=yes
node1:root-/> chdev -I hdisk7 -a pv=yes
node1:root-/> chdev -1 hdisk8 -a pv=yes
node1:root-/> chdev -l hdisk9 -a pv=yes
node1:root-/> chdev -1 hdisk10 -a pv=yes
node1:root-/> chdev -l hdisk11 -a pv=yes
node1:root-/> chdev - hdisk12 -a pv=yes
node1:root-/> chdev -l hdisk13 -a pv=yes

On node 1 ...

active

On node 2 ...

node2:root-/> Ispv

hdisk0  0033c670e214each rootvg
hdisk1 none None
hdisk2 none None
hdisk3 none None
hdisk4 none None
hdisk5 none None
hdisk6 none None
hdisk7 none None
hdisk8 none None
hdisk9 none None
hdisk10 none None
hdisk11 none None
hdisk12 none None
hdisk13 none None
hdisk14 none None

active

= NO PVID are assigned apart for the rootvg hdisk

On node 2 ...

node2:root-/> chdev -l hdisk5 -a pv=yes
node2:root-/> chdev -l hdisk6 -a pv=yes
node2:root-/> chdev -I hdisk7 -a pv=yes
node2:root-/> chdev -I hdisk8 -a pv=yes
node2:root-/> chdev -1 hdisk9 -a pv=yes
node2:root-/> chdev -I hdisk10 -a pv=yes
node2:root-/> chdev -l hdisk11 -a pv=yes
node2:root-/> chdev -I hdisk12 -a pv=yes
node2:root-/> chdev -I hdisk13 -a pv=yes
node2:root-/> chdev -I hdisk14 -a pv=yes

On node 2 ...

i i :root- :root-/> Ispv
hdisks with node1:root-/> Ispv node2:root-/> ‘
d s S hdiskO  0033c670e214eac5 rootvg active hdisk0  0033c670e214each rootvg  active
assig ned hdlisk1 none None hdisk1 none None
PVID hdisk2 none None hdisk2 none None
hdisk3 none None hdisk3 none None
on each node : hdisk4  0033c670e214eac9 None hdisk4 none None
hdisk5 0033c670e224eac5 None hdisk5 0033c670e214eac9 None
hdisk6é  0033c670e234eac5 None hdiské  0033c670e224eac5 None
AND identif hdisk7  0033c670e244eac5 None hdisk7  0033c670e234eac5 None
.y hdisk8 0033c670e254eacs None hdisk8  0033c670e244eac5 None
corresponding hdisk9  0033c670e264eac5 None hdisk9  0033c670e254eac5 None
hdisks on each hdisk10 0033c670e274eac5 None hdisk10 0033c670e264eac5 None
node !!! hdisk11 0033c670e284eac5 None hdisk11 0033c670e274eac5 None
hdisk12 0033c670e294eac5 None hdisk12 0033c670e284eac5 None
/ Be carefull hdisk13 0033c670e314eac5 None hdisk13 0033c670e294eac5 None
.. I hdisk14 0033c670e314eac5 None
hdisk4 on . . I ...
R = PVID are assigned for posible hdisk to be used as ) )
nodet is not ASM Disks - PVID are assigned for posible hdisk to be used as
necessary ASM Disks
hdisk4 on
node2.
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THEN We get the following table :
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Disks LUN’s Node 1 Node 2 Node ....
Number
Disk 1 for ASM L3 hdisk4 hdisk5 hdisk?
Disk 2 for ASM L4 hdisk5 hdisk6 hdisk?
Disk 3 for ASM L5 hdisk6 hdisk7 hdisk?
Disk 4 for ASM L6 hdisk7 hdisk8 hdisk?
Disk 5 for ASM L7 hdisk8 hdisk9 hdisk?
Disk 6 for ASM L8 hdisk9 hdisk10 hdisk?
Disk 7 for ASM L9 hdisk10 hdisk11 hdisk?
Disk 8 for ASM LA hdisk11 hdisk12 hdisk?
Disk 9 for ASM LB hdisk12 hdisk13 hdisk?
Disk 10 for ASM LC hdisk13 Hdisk14 hdisk?

=» PVID are assigned when using this method, THEN we need to clear PVID before going further.

~ THEN
Clear
PVID for
each
Disks

ORACLE

Onnode 1 ...

node1:root-/> chdev -l hdisk4 -a pv=clear
node1:root-/> chdev -1 hdisk5 -a pv=clear
node1:root-/> chdev -1 hdisk6 -a pv=clear
node1:root-/> chdev -I hdisk7 -a pv=clear
node1:root-/> chdev -1 hdisk8 -a pv=clear
node1:root-/> chdev -1 hdisk9 -a pv=clear
node1:root-/> chdev -l hdisk10 -a pv=clear
node1:root-/> chdev -l hdisk11 -a pv=clear
node1:root-/> chdev -l hdisk12 -a pv=clear
node1:root-/> chdev -1 hdisk13 -a pv=clear

node1:root-/> Ispv

hdisk0 0033c670e214eac5

active

hdisk1 none None
hdisk2 none None
hdisk3 none None
hdisk4 none None
hdisk5 none None
hdisk6 none None
hdisk7 none None
hdisk8 none None
hdisk9 none None
hdisk10 none None
hdisk11 none None
hdisk12 none None
hdisk13 none None

= NO PVID assigned apart for the rootvg

rootvg

hdisk,

PVID cleared for hdisks to be used for ASM.
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On node 2 ...

node2:root-/> chdev -I hdisk4 -a pv=clear
node2:root-/> chdev -1 hdisk5 -a pv=clear
node2:root-/> chdev -1 hdisk6 -a pv=clear
node2:root-/> chdev -l hdisk7 -a pv=clear
node2:root-/> chdev -1 hdisk8 -a pv=clear
node2:root-/> chdev -1 hdisk9 -a pv=clear
node2:root-/> chdev -1 hdisk10 -a pv=clear
node2:root-/> chdev -1 hdisk11 -a pv=clear
node2:root-/> chdev -I hdisk12 -a pv=clear
node2:root-/> chdev -1 hdisk13 -a pv=clear

node2:root-/> Ispv

hdisk0  0033c670e214each rootvg

hdisk1 none None
hdisk2 none None
hdisk3 none None
hdisk4 none None
hdisk5 none None
hdisk6 none None
hdisk7 none None
hdisk8 none None
hdisk9 none None
hdisk10 none None
hdisk11 none None
hdisk12 none None
hdisk13 none None
hdisk14 none None

active

= NO PVID assigned apart for the rootvg hdisk,

PVID cleared for hdisks to be used for ASM.

Page55/174



dorar Sorerzone Cenres - fonreetiree ~ Faawes

Setup reserve policy on each hdisk, on each node :

Example for one hdisk :

Issue the command “Isattr —E —| hdisk4” to vizualize all attributes for hdisk4
Or only Isattr —E —I hdisk4 | grep reserve

$ Isattr -E -1 hdisk4 | grep reserve
reserve_policy single_path Reserve Policy True

o On IBM storage (ESS, FasTt, DSXXXX) : Change the “reserve_policy” attribute to
“no_reserve”

chdev -l hdisk? -a reserve_policy=no_reserve

o On EMC storage : Change the “reserve_lock” attribute to “no”
chdev -l hdisk? -a reserve_lock=no

Change the “reserve_policy” On node 1 ...

attributes for each disks

dedicated to ASM, on each node1:root-/> chdev -1 hdisk4 -a reserve_policy=no_reserve
nodes of the cluster : node1:root-/> chdev -1 hdisk5 -a reserve_policy=no_reserve

node1:root-/> chdev -1 hdisk6 -a reserve_policy=no_reserve
node1:root-/> chdev -1 hdisk7 -a reserve_policy=no_reserve
In our case, we have an IBM node1:root-/> chdev -l hdisk8 -a reserve_policy=no_reserve
storage !!! node1:root-/> chdev -l hdisk9 -a reserve_policy=no_reserve
node1:root-/> chdev -l hdisk10 -a reserve_policy=no_reserve
node1:root-/> chdev -l hdisk11 -a reserve_policy=no_reserve
node1:root-/> chdev -l hdisk12 -a reserve_policy=no_reserve
node1:root-/> chdev -l hdisk13 -a reserve_policy=no_reserve

On node 2 ...

node2:root-/> chdev -I hdisk5 -a reserve_policy=no_reserve
node2:root-/> chdev -l hdisk6 -a reserve_policy=no_reserve
node2:root-/> chdev -1 hdisk7 -a reserve_policy=no_reserve
node2:root-/> chdev -1 hdisk8 -a reserve_policy=no_reserve
nodeZ2:root-/> chdev -1 hdisk9 -a reserve_policy=no_reserve
node2:root-/> chdev -I hdisk10 -a reserve_policy=no_reserve
node2:root-/> chdev -l hdisk11 -a reserve_policy=no_reserve
node2:root-/> chdev -1 hdisk12 -a reserve_policy=no_reserve
node2:root-/> chdev -I hdisk13 -a reserve_policy=no_reserve
node2:root-/> chdev -l hdisk14 -a reserve_policy=no_reserve

Example for one hdisk :

Issue the command “Isattr —E —| hdisk4 |grep reserve” to vizualize modified attributes for hdisk4

$ Isattr -E -1 hdisk4 | grep reserve
reserve_policy no_reserve Reserve Policy True
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As described before, hdisks might have different names from one node to another for example hdisk4 on
node1 might be hdisk5 on node2, as shown in following table :

Disks LUN’s Node 1 Node 2
Number

Disk 1 for ASM L3 hdisk4 hdisk5
Disk 2 for ASM L4 hdisk5 hdisk6
Disk 3 for ASM L5 hdisk6 hdisk7
Disk 4 for ASM L6 hdisk7 hdisk8
Disk 5 for ASM L7 hdisk8 hdisk9
Disk 6 for ASM L8 hdisk9 hdisk10
Disk 7 for ASM L9 hdisk10 hdisk11
Disk 8 for ASM LA hdisk11 hdisk12
Disk 9 for ASM LB hdisk12 hdisk13
Disk 10 for ASM LC hdisk13 Hdisk14

= THEN, we need to implement devices to have same naming

OR

hdisks might have same names from one node to another for example hdisk4 on node1 might be hdisk4 on
node2, and so on as shown in the following table :

Disks LUN’s Node 1 Node 2
Number

Disk 1 for ASM L3 hdisk4 hdisk4
Disk 2 for ASM L4 hdisk5 hdisk5
Disk 3 for ASM L5 hdisk6 hdisk6
Disk 4 for ASM L6 hdisk7 hdisk7
Disk 5 for ASM L7 hdisk8 hdisk8
Disk 6 for ASM L8 hdisk9 hdisk9
Disk 7 for ASM L9 hdisk10 hdisk10
Disk 8 for ASM LA hdisk11 hdisk11
Disk 9 for ASM LB hdisk12 hdisk12
Disk 10 for ASM LC hdisk13 hdisk13

= THEN, we can implement devices to have same other naming
OR use hdisk as it is ....
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Making devices (if wanted) :

Disks LUN’s Device Name Node 1 | Major | Minor | Node 2 | Major | Minor
Number Num. | Num. Num. | Num.
Disk 1 for ASM L3 /dev/asm_disk1 hdisk4 hdisk5
Disk 2 for ASM L4 /dev/asm_disk2 hdisk5 hdisk6
Disk 3 for ASM L5 /dev/asm_disk3 hdisk6 hdisk7
Disk 4 for ASM L6 /dev/asm_disk4 hdisk7 hdisk8
Disk 5 for ASM L7 /dev/asm_disk5 hdisk8 hdisk9
Disk 6 for ASM L8 /dev/asm_disk6 hdisk9 hdisk10
Disk 7 for ASM L9 /dev/asm_disk7 hdisk10 hdisk11
Disk 8 for ASM LA /dev/asm_disk8 hdisk11 hdisk12
Disk 9 for ASM LB /dev/asm_disk9 hdisk12 hdisk13
Disk 10 for ASM LC /dev/asm_disk10 | hdisk13 Hdisk14
Identify minor and major number node1:root-/> Is -I /dev/*hdisk4
for each hdisk, on each node ... brw------- 1root system 20, 3 Oct 18 17:52 /dev/hdisk4
Crw------- 1 root system 20, 3 Oct 18 17:52 /dev/rhdisk4
On node1 : node1:root-/> Is -I /dev/*hdisk5
brw------- 1root system 20, 4 Oct 18 17:52 /dev/hdisk5
CIrw------- 1root system 20, 4 Oct 18 17:52 /dev/rhdisk5

node1:root-/> rsh node2
node2:root-/> Is -1 /dev/*hdisk5

brw------- 1root system 12, 9 Oct 18 16:22 /dev/hdisk5
On node?2 : Crw------- 1root system 12, 9 Oct 18 16:22 /dev/rhdiskb
node2:root-/> Is -I /dev/*hdisk6
brw------- 1 root system 12, 8 Oct 18 16:22 /dev/hdisk6
Crw------- 1root system 12, 8 Oct 18 16:22 /dev/rhdisk6
Disks LUN’s Device Name Node 1 | Major | Minor | Node 2 | Major | Minor
Number Num. | Num. Num. | Num.
Disk 1 for ASM L3 /dev/asm_disk1 hdisk4 20 3 hdisk5 12 9
Disk 2 for ASM L4 /dev/asm_disk2 hdisk5 20 4 hdisk6 12 8
Disk 3 for ASM L5 /dev/asm_disk3 hdisk6 hdisk7
Disk 4 for ASM L6 /dev/asm_disk4 hdisk7 hdisk8
Disk 5 for ASM L7 /dev/asm_disk5 hdisk8 hdisk9
Disk 6 for ASM L8 /dev/asm_disk6 hdisk9 hdisk10
Disk 7 for ASM L9 /dev/asm_disk7 | hdisk10 hdisk11
Disk 8 for ASM LA /dev/asm_disk8 | hdisk11 hdisk12
Disk 9 for ASM LB /dev/asm_disk9 | hdisk12 hdisk13
Disk 10 for ASM LC /dev/asm_disk10 | hdisk13 Hdisk14

node1:root-/> mknod /dev/asm_disk1 ¢ 20 3
THEN create a device on each node1:root-/> mknod /dev/asm_disk2 c 20 4
node called /deviasm_disk1, ...
/dev/asm_disk2, /dev/asm_....
with the right major and minor node1:root-/> rsh node2
number : node2:root-/> mknod /dev/asm_disk1 ¢ 12,9
node2:root-/> mknod /dev/asm_disk1 c 12,8

Installing Oracle 10g RAC Release 2 on IBM 1" SEXI™ W€ pSeries with AIX SL Page_5§/ 1 74
ORACLE e



dorar Sorerzone Cenres - fonreetiree ~ Faawes

If vou’re using devices (/dev/iasm disk1, ...) DO the following :

THEN Change owner, group and On nodet ...
permission for :
node1:root-/> chown oracle.dba /dev/asm_disk1

/dev/asm_disk1 node1:root-/> chown oracle.dba /dev/asm_disk2
/dev/asm_disk2 node1:root-/> chmod 660 /dev/asm_disk1
/dev/asm_disk... node1:root-/> chmod 660 /dev/asm_disk2
node1:root-/> Is —I /dev/* | grep “20, 3”
on each node of the cluster : brw------- 1root system 20, 3 Oct 18 17:52 /dev/hdisk2
brw------- 1root system 20, 3 Oct 18 17:52 /devr/hdisk2

crw-rw---- 1 oracle dba 20, 3 Oct 19 13:27 /dev/asm_disk1

node1:root-/> Is —I /dev/* [grep “20, 4”

brw------- 1root system 20, 4 Oct 18 17:52 /dev/hdisk3
Crw------- 1 root system 20, 4 Oct 18 17:52 /dev/rhdisk3
crw-rw---- 1 oracle dba 20, 4 Oct 19 13:28 /dev/asm_disk2

.... Do the same for other devices

On node2...
node1:root-/> rsh node2
nodeZ2:root-/> chown oracle.dba /dev/asm_disk1
node2:root-/> chown oracle.dba /dev/asm_disk2
node2:root-/> chmod 660 /dev/asm_disk1
node2:root-/> chmod 660 /dev/asm_disk2

nodeZ2:root-/> Is —I /dev/* | grep “12, 9”

brw------- 1root system 12, 9 Oct 18 17:52 /dev/hdisk3
brw------- 1root system 12, 9 Oct 18 17:52 /devr/hdisk3
crw-rw---- 1 oracle dba 12, 9 Oct 19 13:27 /dev/asm_disk1
node2:root-/> Is —I /dev/* [grep “12, 8”

brw------- 1root system 12, 8 Oct 18 17:52 /dev/hdisk4
CrW------- 1root system 12, 8 Oct 18 17:52 /dev/rhdisk4

crw-rw---- 1 oracle dba 12, 8 Oct 19 13:28 /dev/asm_disk2

.... Do the same for other devices

Zeroing devices If you’re using devices (/dev/asm_ disk1, ...) DO the following :

. . dd if=/dev/zero of=/dev/asm_disk1 bs=8192 count=25000 &
Format (Zeroing) and Verify that 2500040 records in.

you can read on the disks : 25000+0 records out.
dd if=/dev/zero of=/dev/asm_disk2 bs=8192 count=25000 &

25000+0 records in.
25000+0 records out.

dd if=/dev/zero of=/dev/asm_disk3 bs=8192 count=25000 &

25000+0 records in.
25000+0 records out.

dd if=/dev/zero of=/dev/asm_disk4 bs=8192 count=25000 &

25000+0 records in.
25000+0 records out.

dd if=/dev/zero of=/dev/asm_disk5 bs=8192 count=25000 &
etc ...
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If vou’re not using devices (/dev/asm disk1, ...) DO the following :

Change owner, group and
permission for raw disks to be
used as ASM disks on each
node of the cluster :

Onnode 1 ...

node1:root-/> chown oracle.dba /dev/rhdisk4
node1:root-/> chown oracle.dba /dev/rhdisk5
node1:root-/> chown oracle.dba /dev/rhdisk6
node1:root-/> chown oracle.dba /dev/rhdisk7
node1:root-/> chown oracle.dba /dev/rhdisk8
node1:root-/> chown oracle.dba /dev/rhdisk9
node1:root-/> chown oracle.dba /dev/rhdisk10
node1:root-/> chown oracle.dba /dev/rhdisk11
node1:root-/> chown oracle.dba /dev/rhdisk12
node1:root-/> chown oracle.dba /dev/rhdisk13
node1:root-/> chmod 660 /dev/rhdisk4
node1:root-/> chmod 660 /dev/rhdisk5
node1:root-/> chmod 660 /dev/rhdisk6
node1:root-/> chmod 660 /dev/rhdisk7
node1:root-/> chmod 660 /dev/rhdisk8
node1:root-/> chmod 660 /dev/rhdisk9
node1:root-/> chmod 660 /dev/rhdisk10
node1:root-/> chmod 660 /dev/rhdisk11
node1:root-/> chmod 660 /dev/rhdisk12
node1:root-/> chmod 660 /dev/rhdisk13

On node 2 ...

node2:root-/> chown oracle.dba /dev/rhdisk5
node2:root-/> chown oracle.dba /dev/rhdisk6
node2:root-/> chown oracle.dba /dev/rhdisk7
nodeZ2:root-/> chown oracle.dba /dev/rhdisk8
nodeZ2:root-/> chown oracle.dba /dev/rhdisk9
node2:root-/> chown oracle.dba /dev/rhdisk10
nodeZ2:root-/> chown oracle.dba /dev/rhdisk11
node2:root-/> chown oracle.dba /dev/rhdisk12
nodeZ2:root-/> chown oracle.dba /dev/rhdisk13
nodeZ2:root-/> chown oracle.dba /dev/rhdisk14
node2:root-/> chmod 660 /dev/rhdisk5
node2:root-/> chmod 660 /dev/rhdisk6
node2:root-/> chmod 660 /dev/rhdisk7
node2:root-/> chmod 660 /dev/rhdisk8
nodeZ2:root-/> chmod 660 /dev/rhdisk9
node2:root-/> chmod 660 /dev/rhdisk10
nodeZ2:root-/> chmod 660 /dev/rhdisk11
node2:root-/> chmod 660 /dev/rhdisk12
node2:root-/> chmod 660 /dev/rhdisk13
nodeZ2:root-/> chmod 660 /dev/rhdisk14

Zeroing hdisk, If you're not using devices (/deviasm_disk1, ...) DO the following :

Format (Zeroing) and Verify that
you can read on the disks :

dd if=/dev/zero of=/dev/rhdisk4 bs=8192 count=25000 &

25000+0 records in.
25000+0 records out.

dd if=/dev/zero of=/dev/rhdisk5 bs=8192 count=25000 &

25000+0 records in.
25000+0 records out.

dd if=/dev/zero of=/dev/rhdisk7 bs=8192 count=25000 &

etc....
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8.1.5 Recommandations, hints and tips
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111 IN ANY case, DON’T assign PVID to hdisks already used by ASM !!!

How to identify hdisks
used by ASM

ORCLDISK standing for
oracle ASM disk

ASMDB_GROUP
standing for ASM Disk
Group used for the
ASMDB Database we
have created in our
example (the one you
will create later ...)

Installing Oracle 10g RAC Release 2 on IBM 1" SEXI™ W€ pSeries with AIX SL
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All hdisks prepared for ASM are owned by oracle user, and group dba :

{node1:oracle}/oh10g/crs/bin ->Is —la /dev/rhdisk*| grep oracle

Crw-rw----
Crw-rw----
CrwW-rw----
Crw-rw=----
CrwW-rw=----
CrwW-rw=----
CrwW-rw=----

1 oracle dba 20, 4 Oct 18 17:52 /dev/rhdisk4
1 oracle dba 20, 4 Oct 18 17:52 /dev/rhdisk5
1 oracle dba 20, 4 Oct 18 17:52 /dev/rhdisk6
1 oracle dba 20, 4 Oct 18 17:52 /dev/rhdisk7
1 oracle dba 20, 4 Oct 18 17:52 /dev/rhdisk8
1 oracle dba 20, 4 Oct 18 17:52 /dev/rhdisk9
1 oracle dba 20, 4 Oct 18 17:52 /dev/rhdisk10

And using AIX command :

Example with hdisk 7 :

{node1:oracle}/oh10g/crs/bin ->lquerypv -h /dev/rhdisk7|grep ORCLDISK

{node1:root}/ ->lquerypv -h /dev/rhdisk7|grep ORCLDISK

00000020

OR

4F52434C 4449534B 00000000 00000000 |ORCLDISK........ |

{node1:root}/ ->lquerypv -h /dev/rhdisk7

00000000
00000010
00000020
00000030
00000040
00000050
00000060
00000070
00000080
00000090
000000A0
000000B0
000000C0
000000D0
000000EO0
000000F0

00820101 00000000 80000001 D12A3D5B |............. *=[|
00000000 00000000 00000000 00000000 |................ |
4F52434C 4449534B 00000000 00000000 |[ORCLDISK........ |
00000000 00000000 00000000 00000000 |................ |

00000000 00000000 41534D44 425F4752 |........ ASMDB_GR|
4F55505F 30303031 00000000 00000000 |OUP_0001........ |
00000000 00000000 00000000 00000000 |................ |
00000000 00000000 00000000 00000000 |................ |
00000000 00000000 01F5874B ED6CE0QQ |........... K.l..|
01F588CA 150BA800 02001000 00100000 |................ |
0001BC80 00001400 00000002 00000001 |................ |
00000002 00000002 00000000 00000000 |................ |

{nodet:root}/ ->
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NON used ASM disks will give
the following display :

ORCLDISK standing for
oracle ASM disk

ASMDB_FLASHRECOVERY
standing for ASM Disk
Group used for the ASMDB
Database Flash Recovery
Area we have created in our
example (the one you will
create later ...)
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{node1:root}/ ->lquerypv -h /dev/rhdisk2

00000000
00000010
00000020
00000030
00000040
00000050
00000060
00000070
00000080
00000090
000000A0
000000B0
000000C0
000000D0
000000EO0
000000F0

00000000 00000000 00000000 00000000 |................
00000000 00000000 00000000 00000000 |................
00000000 00000000 00000000 00000000 |................
00000000 00000000 00000000 00000000 |................
00000000 00000000 00000000 00000000 |................
00000000 00000000 00000000 00000000 |................
00000000 00000000 00000000 00000000 |................
00000000 00000000 00000000 00000000 |................
00000000 00000000 00000000 00000000 |................
00000000 00000000 00000000 00000000 |................
00000000 00000000 00000000 00000000 |...
00000000 00000000 00000000 00000000 |................
00000000 00000000 00000000 00000000 |................
00000000 00000000 00000000 00000000 |................
00000000 00000000 00000000 00000000 |................
00000000 00000000 00000000 00000000 |................

{node1:root}/ ->lquerypv -h /dev/rhdisk8

00000000
00000010
00000020
00000030
00000040
00000050
00000060
00000070
00000080
00000090
000000A0
000000B0O
000000C0
000000D0
000000EO
000000F0

00820101 00000000 80000000 DEC8B940 |............... @|
00000000 00000000 00000000 00000000 |................ |

4F52434C 4449534B 00000000 00000000 |[ORCLDISK........ |
00000000 00000000 00000000 00000000 |................ |

0A100000 00000103 41534D44 425F464C |........ ASMDB_FL|
41534852 45434F56 4552595F 30303030 |ASHRECOVERY_0000|
00000000 00000000 41534D44 425F464C |........ ASMDB_FL|
41534852 45434F56 45525900 00000000 |[ASHRECOVERY.....|
00000000 00000000 41534D44 425F464C |........ ASMDB_FL|
41534852 45434F56 4552595F 30303030 |ASHRECOVERY_0000|
00000000 00000000 00000000 00000000 |................ |

00000000 00000000 00000000 00000000 |................ |

00000000 00000000 01F5874E 4E47F800 |........... NNG..|
01F588CA 14FA8C00 02001000 00100000 |................ |

0001BC80 00001400 00000002 00000001 |
00000002 00000002 00000000 00000000 |................ |

You must reset the hdisk header having the ASM stamp :

How to free hdisk at AIX
level, when hdisk has
been removed at oracle
level, from oracle ASM
Disk Group ?

{node1:root}/ ->dd if=/dev/zero of=/dev/rhdisk7 bs=8192 count=25000 &
25000+0 records in.
25000+0 records out.

THEN query on the hdisk header will return nothing :

{node1:root}/ ->lquerypv -h /dev/rhdisk7

{node1:root}/ ->
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8.2 GPFS IMPLEMENTATION

GPFS is IBM’s high-performance parallel, scalable file system for IBM UNIX clusters capable of supporting
multi-terabytes of storage within a single file system.

GPFS is a shared-disk file system where every cluster node can have parallel, concurrent read/write access
to the same file. It is designed to provide high-performance I/O by "striping" data across multiple disks accessed
from multiple servers. GPFS provides high availability through logging and replication, and can be configured for
automatic failover from both disk and node malfunctions.

GPFS can be used for all components of an Oracle Database 10g RAC configuration including :
e the shared CRS Home,

Oracle Home,

OCR disk,

voting disk,

and the Oracle data and log files.

GPFS can also be used to complete the Oracle Automatic Storage Management (ASM) feature in Oracle
Database 10g; managing the shared :

e CRS Home,

e Oracle Home,
e OCRdisk

e and voting disk

while ASM manages the Oracle data and log files.

GPFS 2.1 and 2.2 were previously approved for Oracle RAC but GPFS 2.3 now offers several new key
features including :

e Support for AIX 5L v5.3.

¢ Single-node quorum with tie-breaker disks.

e Single GPFS cluster type.

e More disaster recovery options.

For latest IBM GPFS information, see: http:/publib.boulder.ibm.com/clresctr/library/gpfs fags.html

To have the latest information regarding GPFS and Oracle, see following Metalink Note:

Doc ID: Note:302806.1

IBM General Parallel File System (GPFS) and Oracle RAC on AIX 5L and IBM eSer...
IBM General Parallel File System (GPFS) and Oracle RAC on AIX 5L and IBM eServer
pSeries

Last Revision Date: 10-JAN-2006
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8.2.1 Network Infrastructure for GPFS implementation, wih 2 nodes

Network Attachements with GPFS / 2 Nades

_ enl
'RAC
ent :
en2 Node 1
GPFS RAC
Interconnect Interconnect end
Gigabit Switch Gigabit Switch i Public
| RAC
A A [N
en2 | Switch

=

8.2.2 GPFS New Single Node Quorum Support (Tiebreaker Disk)

New single-node quorum support in GPFS 2.3 provides 2 node Oracle High Availability for all disk
subsystems :

= Using new quorum type of “node quorum with tiebreaker disks” with 1 or 3 tie-breaker disks.
= Not dependant on storage architecture - designed to work with all storage.

= See GPFS FAQ (Q1 in “Disk Specific Questions) for currently verified storage and a storage support
statement.

Implementing Disk tiebreaker with a 2 AIX nodes GPFS quorum avoid loosing all the GPFS cluster, when
loosing 1 out of 2 AIX nodes. Even with 1 AIX node in the GPFS quorum, the GPFS cluster will stay available
to the remaining AIX node, and then to Oracle RAC.

= No more need for a third AIX node in the GPFS Quorum, when implementing a 2 Oracle RAC nodes
cluster.
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8.2.3 LUN'’s creation

Using the storage administration console, you have to create :

= LUN’s for OCR and Voting Disks to be used in the GPFS cluster
= LUN’s for disks to be used in the GPFS cluster
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The following screen shows the LUN mapping for nodes used in our cluster. The LUN for OCR disk and
Voting disk have ids 1 and 2. These ids will help us on to identify which hdisk will be used.

Disks LUN’s ID Number LUN’s Size

OCR L1 200 MB
Voting L2 200 MB
DB files L3 n GB
DB files L4 n GB
DB files L5 n GB
DB files LA (meaning Lun 10) n GB
DB files LB (meaning Lun 11) n GB

8.2.4 Register LUN’s at AIX level

As root on each node, update the ODM repository using the following command : "cfgmgr"

You need to register and identify LUN's at AlX level, and LUN's will be mapped to hdisk and registered in the AIX
ODM.

On following steps, we will need to identify which hdisk is mapped to which LUN in the ODM repository.
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8.2.5 Configure RSH for GPFS with root user

See precedent chapter 7 for how to setup RSH.

On the GPFS node name corresponding to the GPFS interconnect network :

node1_gpfs must ssh or rsh to node1_gpfs, as root user.
node1_gpfs must ssh or rsh to node2_gpfs, as root user.
node2_gpfs must ssh or rsh to node1_gpfs, as root user.
node2_gpfs must ssh or rsh to node2_gpfs, as root user.

8.2.6 INSTALLING GPFS

On the directory containing all the filesets,

check if the hidden file .toc exists.

If not, when located on this directory, make inutoc .

If you are using a cdrom as source for this install, this file always exists on the installation media.
smit install specify the directory containing the filesets
Type F4 to list the filesets to install, rather than choosing "all latest”.

To be sure of what you are doing, you can use the field preview only before proceeding to the real
install.

Filsesets gpfs.xx.xxx

See Appendix H : Filesets to be installed on the machines of the cluster, paragraph “GPFS” to check that all the
necessary filesets have been installed.

This appendix provides the result of the command :

Islpp -L | grep gpfs
Post install task

Add GPFS binaries in root’s path.
export PATH=$PATH:/usr/lpp/mmfs/bin

At this point, all the commands are only issued once, on one of the node part of the peer domain.

8.2.7 Creating a 2 nodes GPFS cluster using tie-breaker disk and a GPFS filesystem for datafiles
Create the GPFS nodefile which will contain IP hostnames of GPFS interconnect network.

Example:

nodel:/> cat /var/mmfs/etc/node.list
node1_gpfs:quorum
node2_gpfs:quorum

- Create the GPFS cluster

node1./> mmcrcluster —p node1_gpfs —s node2_gpfs -n /var/mmfs/etc/node.list —.C Demo10g —A
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You can check the GPFS creation with the mmiscluter and the cluster configuration with mmisconfig. In our
example you see :

node1:/> mmiscluster

GPFS cluster information

GPFS cluster name: Demo10g.node1_gpfs
GPFS cluster id: 1446809217114175696
GPFS UID domain: Demo10g.node1_gpfs
Remote shell command:  /usr/bin/rsh

Remote file copy command: /usr/bin/rcp

GPFS cluster configuration servers:

Primary server: nodel_gpfs
Secondary server: node2_gpfs

Node number Node name IP address Full node name Remarks
1 nodel_gpfs 20.20.25.81  nodel_gpfs quorum node
2 node2 gpfs 20.20.25.82 node2 gpfs quorum node

node1./> mmlsconfig

Configuration data for cluster Demo10g.node1_gpfs:

clusterName Demo10g.node1_gpfs
clusterld 1446809217114175696
clusterType Ic

multinode yes

autoload yes

useDiskLease yes
maxfFeatureLevelAllowed 809

File systems in cluster Demo10g.node1_gpfs:

(none)
+ Create a “disk descriptor file” containing the disks devices that will be used as a tie-breaker disk
Example :
node1./> cat /var/mmfs/etc/tie.disk

hdisk13:node1_gpfs:node2_gpfs:::tie
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e (Create the network shared disk with mmcrnsd command :

Node1:/> mmcrnsd —F /var/mmfs/etc/tie.disk

¢ Designate the tie-breaker disk

node1:/> mmchconfig tiebreakerDisks="tie”

Verifying GPFS is stopped on all nodes ...

mmchconfig: Command successfully

mmchconfig: 6027-1371 Propagating the changes to all affected nodes.
This is an asynchronous process.

node1:/> mmisconfig

Configuration data for cluster Demo10g.node1_gpfs:

clusterName Demo10g.node1_gpfs

clusterld 1446809217114175696

clusterType Ic

multinode yes

autoload yes

useDiskLease yes

maxfFeatureLevelAllowed 809
tiebreakerDisks tie

File systems in cluster Demo10g.node1_gpfs:

(none)

- Start GPFS
node1:/> mmstartup —a

Frid Jan 27 10:38:26 NFT 2006: 6027-1642 mmstartup: Starting GPFS ...

8.2.8 Creating a GPFS filesystem

dorar Sorerzone Cenres - fonreetiree ~ Faawes

+ Create a “disk descriptor file” containing the disks devices that will be shared in the GPFS cluster

Example :
nodel:/> cat /var/mmfs/etc/data.disk
hdisk10:node1_gpfs:node2 gpfs:.dataAndMetadata:nsd1

hdisk11:node1_gpfs:node2 gpfs:.dataAndMetadata:nsd2
hdisk12:node1_gpfs:node2 gpfs::dataAndMetadata:nsd3

- Create the network shared disk with mmcrnsd command :

Node1./> mmcrnsd —F /var/mmfs/etc/data.disk
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node1:/> mmisnsd
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You can list the nsd that were created by command mmisnsd :

File system Disk name Primary node Backup node
(free disk) nsd1 node1_gpfs node2_gpfs
(free disk) nsd2 node1_gpfs node2_gpfs
(free disk) nsd3 node1_gpfs node2_gpfs
(free disk) tie node1_gpfs node2_gpfs

- Create the file-system with mmcrfs

node1:/> mmcrfs /data_gpfs /dev/data_gpfs -F /var/mmfs/etc/data.disk —A yes -B 1024k -n 8

-F <list of disks and descriptors> modified from mmcrlv

-A Auto mount the file system at GPFS startup
-B Block size and Stripe size

-n estimated number of nodes

-N Number of I-Nodes

node1./> mmisnsd

File system Disk name Primary node Backup node
data_gpfs nsd1 nodel_gpfs node2_gpfs
data_gpfs nsd2 nodel_gpfs node2_gpfs
data_gpfs nsd3 nodel_gpfs node2_gpfs
(free disk) tie nodel_gpfs node2_gpfs

node1:/> mmlconfig

Configuration data for cluster Demo10g.node1_gpfs:

clusterName Demo10g.node1_gpfs
clusterld 1446809217114175696
clusterType Ic

multinode yes

autoload yes

useDiskLease yes
maxFeaturelLevelAllowed 809
tiebreakerDisks tie

File systems in cluster Demo10g.node1_gpfs:

/dev/data_gpfs

node1:/> grep -p /data_gpfs /etc/filesystems
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/data_gpfs:
dev = /dev/data_gpfs
vfs = mmfs
nodename = -
mount = mmfs
type = mmfs
account = false
options = rw,mtime,atime,dev=data_gpfs

- Mount the newly created file-system :

node1:/> mount /data_gpfs

- Set the permissions and the ownership of the file-systems

node1./> chown oracle:dba /data_gpfs
node1:/> chmod go+rw /data_gpfs

Note :
e  GPFS block size should be around (256K, 512K, 1024K)

e GPFS block size is the file system stripe size.
e Not that important for regular database /O since Direct I/O is used.

e Very important for operations that increase data file size.
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8.2.9 Tuning suggestions

- aioservers : AlO should be enabled. The general rule for heavy I/O environments is to initially set the
“maxservers” value to at least 10*(number of disks accessed asynchronously) and the “minservers”
value can be set to half of the “maxservers” value. For an 8 disk GPFS file system, an example of the
command to modify would be:

node1:/> chdev -l aio0 -a maxservers='80’
node1:/> chdev -l aio0 -a minservers="40'

See the “Tuning Asynchronous Disk I/O” section in the “AlIX 5L Version 5.1 Performance Management Guide” for
more discussion and details.

- pagepool : the pagepool is used to cache user data and indirect blocks. It is the GPFS pagepool
mechanism that allows GPFS to implement read as well as write requests asynchronously. Increasing
the size of pagepool increases the amount of GPFS buffer cache pinned memory available. The default
value for pagepool is 20 MB and the maximum allowable value is 8GB. Applications that may benefit
from a larger pagepool (compared to the default) potentially include those that either reuse data, those
that have a random 1/O pattern, and/or those that have a higher per client performance requirement. The
size of the pagepool will depend on the "working set" of /O data that needs to be cached. For instance
to change pagepool to 100 MB:

node1:/> mmchconfig pagepool=100M

node1:/> mmlisconfig
Configuration data for nodeset MyCluster:

pagepool 100M
dataStructureDump /tmp/mmfs
multinode yes

autoload yes
useSingleNodeQuorum no
wait4RVSD no
comm_protocol TCP
clusterType hacmp

group Gpfs.set1

recgroup GpfsRec.MyCluster
File systems in nodeset MyCluster:

/oradata_gpfs

- ipgmaxlen : the ipgmaxlen network option controls the number of incoming packets that can exist on
the IP interrupt queue. Since both GPFS and IBM Virtual Shared Disk use IP, the default value of 128 is
often insufficient. This is especially important if your virtual shared disks are configured over IP. The
recommended setting is 512.

node1:/> no —a ipgmaxlen=512
node1:/> rsh node2 no —a ipgmaxlen=512
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9 SYNCHRONIZE THE SYSTEM TIME ON CLUSTER NODES

N MANDATORY ¥

To ensure that RAC operates efficiently, you must synchronize the system time on all cluster nodes. Oracle
recommends that you use xntpd for this purpose. xntpd is a complete implementation of the Network Time Protocol

(NTP) version 3 standard and is more accurate than timed.

To configure xntpd, follow these steps on each cluster node :

1. Enter the following command to create required files, if necessary:
# touch /etc/ntp.drift /etc/ntp.trace /etc/ntp.conf

2. Using any text editor, edit the /etc/ntp.conf file:
# vi /etc/ntp.conf

3. Add entries similar to the following to the file:

# Sample NTP Configuration file

# Specify the IP Addresses of three clock server systems.

server ip_address1

server ip_address2

server ip_address3

# Most of the routers are broadcasting NTP time information. If your
# router is broadcasting, then the following line enables xntpd

# to listen for broadcasts.

broadcastclient

# Write clock drift parameters to a file. This enables the system
# clock to quickly sychronize to the true time on restart.

driftfile /etc/ntp.drift
tracefile /etc/ntp.trace

4. To start xntpd, follow these steps:

a. Enter the following command:
# /usr/bin/smitty xntpd

b. Choose Start Using the xntpd Subsystem, then choose BOTH.
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10 IMPORTANT TIPS FOR ORACLE SOFTWARE AND PATCHS
INSTALLATION INSTRUCTIONS

10.1  10G INSTALLATION ON AiX 5.3, FAILED WITH CHECKING OPERATING SYSTEM VERSION MUST BE 5200

Doc ID: Note:293750.1
Subject 10g Installation on Aix 5.3, Failed with Checking Content Type: TEXT/X-HTML

operating system version must be 5200 Failed Creation Date: 13-DEC-2004
PROBLEM Last Revision

Type: Date: 02-MAR-2005
Status: MODERATED )

@ (AuthWiz 2.0) Created from SR 4219914.995.

@ Click here to edit in wizard.

This document is being delivered to you via Oracle Support's Rapid Visibility (RaV) process, and therefore has not
been subject to an independent technical review.

The information in this document applies to:

Oracle Server - Enterprise Edition - Version: 10.1.0.2t0 10.1.0.2
AlIX 5.3 Based Systems (64-bit)

Symptoms
10g Installation on Aix 5.3, Failed with Checking operating system version must be 5200 Failed

Installation Log show following details :

Using paramFile: /Ju06/OraDb10g/Disk1/install/oraparam.ini
Checking installer requirements...
Checking operating system version: must be 5200 Failed <<

Cause
This issue is same as the following :

Oracle bug fixes for AIX 5L v5.3 interoperability:

When running the Oracle Universal Installer (OUI) the following message or similar may
appear:

"OUI-18001: The operating system “AlX Version 5300.0x” is not supported.”

Fix
Workaround is to run the OUI as follows:

./ runinstaller -ignoreSysPrereqs

This parameter tell the installer to not stop because encountering an OS version greater than
expected.

References : Note 282036.1 - Minimum software versions and patches required to Support Oracle Products on IBM
pSeries.
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10.2 10G RECOMMENDED STEPS BEFORE INSTALLATION AND APPLYING ANY PATCH SET ON AIX
Description

The patch set instructions for Installation or Patch Sets on AIX platforms do not include instructions
to run "slibclean" before installing. This can lead to write errors and / or strange other errors during
the application of the Patch Set or during upgrade / operation of a database after the Patch Set has
been applied.

The recommended steps before installation and applying any Patch Set on AIX are:

1. Shutdown all instances which use the target ORACLE_HOME (being sure to exit the
SQLPLUS session used to shut down each instance ).

2. Stop all listeners started from the target ORACLE_HOME
3. Stop all client application code / daemons which use the target ORACLE_HOME

4. Run the AIX command "/ust/sbin/slibclean” as "root" on all nodes to clean all
unreferenced libraries from memory.

5. Follow the install steps for the Patch Set

Possible Symptoms

Write Errors during Patch Set installation

<Note:169705.1> describes some of the "write" errors which can occur during application of
the Patch Set if slibclean is not run.

Explanation

ORACLE

When AIX loads a shared library into memory the image of that library is kept in memory even if no
process is using the library. If the on-disk copy of the library is altered then applications using that
library still use the in-memory copy and not the updated disk copy. This is normal expected
behaviour on AIX.

In the case of applying an Oracle Patch Set then shutting down all the instances , listeners and
applications still leaves shared libraries in memory (eg: libjox9.a stays in memory). Application of the
Patch Set updates the disk copy, but subsequent startup of an instance uses the in-memory library
images (if they are still present). Hence the version banner can show the old release, and upgrade
steps may fail as the instance is running an unsupported combination of libraries.

Running "slibclean" before starting the upgrade flushes libraries which are not currently in use from
memory.
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11 CLUSTER VERIFICATION UTILITY

11.1 UNDERSTANDING AND USING CLUSTER VERIFICATION UTILITY

NEW in 10gRAC R2 !!!!

Cluster Verification Utility (CVU) is a tool that performs system checks. CVU commands assist you with
confirming that your system is properly configured for :

e Oracle Clusterware

¢ Oracle Real Application Clusters installation.

Introduction to Installing and Configuring Oracle Clusterware and Oracle Real Application Clusters
http://download-uk.oracle.com/docs/cd/B19306 01/install.102/b14201/intro.htm#i1026198

Oracle Clusterware and Oracle Real Application Clusters Pre-Installation Procedures
http://download-uk.oracle.com/docs/cd/B19306 01/install.102/b14201/part2.htm

11.2 UsING CVU ToO DETERMINE IF INSTALLATION PREREQUISITES ARE COMPLETE

On Both nodes. using oracle clusterware Disk1 as root user, DO run

.../clusterware/Disk1/rootpre/rootpre.sh

=» CVU is using libraries installed by rootpre.sh script to run properly.

On node1

root@node1:/export/apps/oracle/clusterware/Disk1/rootpre
# /rootpre.sh

Jrootpre.sh output will be logged in /tmp/rootpre.out_06-01-
31.12:30:29

Kernel extension /etc/pw-syscall.64bit_kernel is loaded.

Unloading the existing extension: /etc/pw-syscall.64bit_kernel....

Oracle Kernel Extension Loader for AIX
Copyright (c) 1998,1999 Oracle Corporation

Unconfigured the kernel extension successfully

Unloaded the kernel extension successfully

Saving the original files in /etc/ora_save_06-01-31.12:30:29....
Copying new kernel extension to /etc....

Loading the kernel extension from /etc

Oracle Kernel Extension Loader for AIX
Copyright (c) 1998,1999 Oracle Corporation

Successfully loaded /etc/pw-syscall.64bit_kernel with kmid:
0x4285700

Successfully configured /etc/pw-syscall.64bit_kernel with kmid:

0x4285700
The kernel extension was successfuly loaded.

Configuring Asynchronous 1/O....
Asynchronous I/O is already defined

Configuring POSIX Asynchronous 1/O....
Posix Asynchronous /O is already defined

Checking if group services should be configured....
Nothing to configure.
root@node1:/export/apps/oracle/clusterware/Disk1/rootpre
#

On node2

root@node2:/export/apps/oracle/clusterware/Disk1/rootpre
# ./rootpre.sh

./rootpre.sh output will be logged in /tmp/rootpre.out_06-01-31.12:31:00

Kernel extension /etc/pw-syscall.64bit_kernel is loaded.
Unloading the existing extension: /etc/pw-syscall.64bit_kernel....

Oracle Kernel Extension Loader for AIX
Copyright (c) 1998,1999 Oracle Corporation

Unconfigured the kernel extension successfully

Unloaded the kernel extension successfully

Saving the original files in /etc/ora_save_06-01-31.12:31:00....
Copying new kernel extension to /etc....

Loading the kernel extension from /etc

Oracle Kernel Extension Loader for AIX
Copyright (c) 1998,1999 Oracle Corporation

Successfully loaded /etc/pw-syscall.64bit_kernel with kmid: 0x4285700

Successfully configured /etc/pw-syscall.64bit_kernel with kmid:
0x4285700
The kernel extension was successfuly loaded.

Configuring Asynchronous 1/0....
Asynchronous /O is already defined

Configuring POSIX Asynchronous 1/O....
Posix Asynchronous I/O is already defined

Checking if group services should be configured....
Nothing to configure.
root@node2:/export/apps/oracle/clusterware/Disk1/rootpre
#
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IMPORTANT Extract from :

Oracle® Database Release Notes
10g Release 2 (10.2) for AIX 5L Based Systems (64-Bit)
Part Number B19074-03

=>» http://download-uk.oracle.com/docs/cd/B19306 01/relnotes.102/b19074/toc.htm

Third Party Clusterware

e |f your deployment environment does not use HACMP, ignore the HACMP version and patches errors
reported by Cluster Verification Utility (CVU). On AIX 5L version 5.2, the expected patch for HACMP v5.2 is
IY60759. On AIX 5L version 5.3, the expected patches for HACMP v5.2 are 1Y60759, 1Y61034, 1Y61770,
and 1Y62191.

¢ If your deployment environment does not use GPFS, ignore the GPFS version and patches errors reported
by Cluster Verification Utility (CVU). On AIX 5L version 5.2 and version 5.3, the expected patches for GPFS
2.3.0.3 are 1Y63969, 1Y69911, and IY70276.
Check Kernel Parameter Settings
CVU does not check kernel parameter settings.
= This issue is tracked with Oracle bug 4565046.
Missing Patch Error Message
=2>When CVU finds a missing patch, it reports a xxxx patch is unknown error. This should be read as xxxx
patch is missing.
This issue is tracked with Oracle bug 4566437.
Verify GPFS is Installed

Use the following commands to check for GPFS :

cluvfy stage -pre cfs -n node_list -s storagelD_list [-verbose]
cluvfy stage -post cfs -n node_list -f file_system [-verbose]

This issue is tracked with Oracle bug 456039.
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MAKE SURE You have “unzip” tool or symbolic link to unzip in /usr/bin on both node

On node1 root@node1:/export/apps/oracle/clusterware/Disk1/cluvfy
Execute the i rats ot s
following script : cvupack.zip jrepack.zip runcluvfy.s

J/runcluvfy.sh stage -pre crsinst -n node1,node2 —verbose

If you want the result in a text file do the following :

Jruncluvfy.sh stage -pre crsinst -n node1,node2 —verbose > /tmp/cluvfy_node1_root.txt

And analyze the results :

At this stage, node connectivity is checked !!!
Performing pre-checks for cluster services setup
Checking node reachability...

=> this is equivalent to hostname ping ...
Check: Node reachability from node "node1"

Destination Node Reachable?
node1 yes
node2 yes

Result: Node reachability check passed from node "node1".

Checking user equivalence... = this is ssh or rsh tests for root user ...
Check: User equivalence for user "root" From node1 to node2

Node Name Comment From node1 to nodef

node? passed From node2 to node1

node1 passed From node2 to node2

Result: User equivalence check passed for user "root".

Checking administrative privileges... . .
= stk => this is user and group existence tests on node1

Check: Existence of user "root"

Node Name  User Exists Comment
node1 yes passed
node2 yes passed

Result: User existence check passed for "root".

Check: Existence of group "oinstall"

Node Name  Status Group ID . . .
The following message is not a big issue :
node1 exists 501
node2 exists 501 Result: Group existence check failed for "oinstall".

Result: Group existence check passed for "oinstall”.

=> Just create a oinstall group at AlX level, using

Check: Membership of user "oracle" in group "oinstall" [as Primary] smitty as root
Node Name User Exists Group Exists User in Group Primary

Comment
tbas11b yes yes yes no failed
tbasila yes yes yes no failed

Result: Membership check for user "oracle" in group "oinstall" [as
Primary] failed.

Administrative privileges check failed

Installing Oracle 10g RAC Release 2 on IBM 1" SEXI™ W€ pSeries with AIX SL Page_7 Z/ 1 74
ORACLE iR



dorar Sorerzone Cenres - fonreetiree ~ Faawes

At this stage, hode connectivity is checked !!!

Checking node connectivity...

Interface information for node "node1" = this is the network interface tests
Interface Name IP Address Subnet on nodel and node? ...

en0 10.3.25.81 10.3.25.0

eni 10.10.25.81 10.10.25.0

en2 20.20.25.81 20.20.25.0

Interface information for node "node2"

Interface Name IP Address Subnet
en0 10.3.25.82 10.3.25.0
eni 10.10.25.82 10.10.25.0
en2 20.20.25.82 20.20.25.0

Check: Node connectivity of subnet "10.3.25.0"

Source Destination Connected? = Node connectivity of subnet on

node1 and node2, for each network

node1:en0 node2:en0 yes interface ...
Result: Node connectivity check passed for subnet "10.3.25.0" with node(s) node1,node2.

Check: Node connectivity of subnet "10.10.25.0"
Source Destination Connected?

nodel:eni node2:en1 yes
Result: Node connectivity check passed for subnet "10.10.25.0" with node(s) node1,node2.

Check: Node connectivity of subnet "20.20.25.0"
Source Destination Connected?

nodel:en2 node2:en2 yes
Result: Node connectivity check passed for subnet "20.20.25.0" with node(s) node1,node2.

=>» Testing suitable interfaces for VIP

Suitable interfaces for VIP on subnet "20.20.25.0": (public network), and private network

node1 en2:20.20.25.81
node2 en2:20.20.25.82 e
Don’t worry if you have messase as
Suitable interfaces for the private interconnect on subnet "10.3.25.0":

node1 en0:10.3.25.81 ERROR:

node2 en0:10.3.25.82 Could not find a suitable set of

Suitable interfaces for the private interconnect on subnet "10.10.25.0": interfaces for VIPs.
node1 en1:10.10.25.81

node2 en1:10.10.25.82 Result: Node connectivity

check failed.
Result: Node connectivity check passed.

Just carry on (it will not affect the
installation).

ERROR: Could not find a suitable set of interfaces for VIPs.
= This is due to a CVU issue as explain bellow :

Metalink Node ID 338924.1

CLUVEFY Fails With Error: Could not find a suitable set of interfaces for VIPs

Per BUG:4437727, cluvfy makes an incorrect assumption based on RFC 1918 that any IP address that begins with
any of the following octets is non-routable and hence may not be fit for being used as a VIP:
172.16.x.x192.168.x.x10.x.x.x However
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node system
requirements
for crsis
checked !!!

At this stage,
node system
requirements
for crs is
checked !!!

ORACLE

Checking system requirements for ‘crs'...

Check: Kernel version

Node Name Available Required Comment
node1 AIX 5.3 AIX 5.2 passed
node2 AIX 5.3 AIX 5.2 passed

Result: Kernel version check passed.

Check: System architecture

Node Name Available Required Comment
node1 powerpc powerpc passed
node2 powerpc powerpc passed

Result: System architecture check passed.

Check: Total memory

Node Name  Available Required Comment
node1 2GB (2097152KB) 512MB (524288KB) passed
node2 2GB (2097152KB) 512MB (524288KB) passed

Result: Total memory check passed.

Check: Swap space

Node Name Available Required Comment
node1 1024GB (1073741824KB) 1GB (1048576KB) passed
node2 1024GB (1073741824KB) 1GB (1048576KB) passed

Result: Swap space check passed.

Check: Free disk space in "/tmp" dir
Node Name Available Required Comment

nodet 400.35MB (409960KB) ~ 400MB (409600KB) passed
node2 400.35MB (409960KB) ~ 400MB (409600KB) passed
Result: Free disk space check passed.

Check: Free disk space in "/oh10g" dir

Node Name  Available Required Comment
node1 4.63GB (4860044KB) 4GB (4194304KB) passed
node2 4.63GB (4860044KB) 4GB (4194304KB) passed

Result: Free disk space check passed.

Checking system requirements for ‘crs’... (Continued ...)

Check: Package existence for "vacpp.cmp.core:7.0.0.2"

Node Name Status Comment
nodel vacpp.cmp.core:6.0.0.0 failed
node2 vacpp.cmp.core:6.0.0.0 failed

Result: Package existence check failed for "vacpp.cmp.core:7.0.0.2".

Check: Operating system patch for "IY65361 "

Node Name  Applied Required Comment
nodet unknown 1Y65361 failed
node2 unknown 1Y65361 failed

Result: Operating system patch check failed for "IY65361 ".

Check: Package existence for "vac.C:7.0.0.2"

Node Name Status Comment
nodet vac.C:7.0.0.2 passed
node2 vac.C:7.0.0.2 passed

Result: Package existence check passed for "vac.C:7.0.0.2".
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=> Kernel version test ...
Detecting AlX release

= System architecture test

Detecting Power processor

= Checking memory
requirements ...

= Checking swap space
requirements ...

= Checking /tmp free
space requirements ...

= Checking oracle user
home directory free space
requirements ...

Check ONLY for
necessary
requirements as
explained in the
cookbook
(chapter 7).

CVU is testing
existence of all
prerequirements
needed for all
implementations
as:

e RAC implementation

e ASM implementation

e GPFS
implementation

¢ HACMP
implementation



Check: Package existence for "xIC.aix50.rte:7.0.0.4"

Node Name Status Comment
nodet xIC.aix50.rte:7.0.0.4 passed
node2 xIC.aix50.rte:7.0.0.4 passed

Result: Package existence check passed for "xIC.aix50.rte:7.0.0.4".

Check: Package existence for "xIC.rte:7.0.0.1"

Node Name Status Comment
nodet xIC.rte:7.0.0.1 passed
node2 xIC.rte:7.0.0.1 passed

Result: Package existence check passed for "xIC.rte:7.0.0.1".

Check: Package existence for "gpfs.base:2.3.0.3"

Node Name Status Comment
node1 gpfs.base:2.3.0.5 passed
node2 gpfs.base:2.3.0.5 passed

Result: Package existence check passed for "gpfs.base:2.3.0.3".

Check: Operating system patch for "IY63969"

Node Name  Applied Required Comment

nodet 1Y63969:gpfs.baselY63969:gpfs.docs.datalY63969:gpfs.msg.en_US 1Y63969
passed

node2 1Y63969:gpfs.baselY63969:gpfs.docs.datalY63969:gpfs.msg.en_US 1Y63969
passed

Result: Operating system patch check passed for "Y63969".

Check: Operating system patch for "IY69911"

Node Name  Applied Required Comment
nodel 1Y69911:gpfs.base 1Y69911 passed
node2 1Y69911:gpfs.base 1Y69911 passed

Result: Operating system patch check passed for "IY69911".

Check: Operating system patch for "IY70276"

Node Name  Applied Required Comment
node1 1Y70276:gpfs.base 1Y70276 passed
node2 1Y70276:gpfs.base 1Y70276 passed

Result: Operating system patch check passed for "IY70276".

Check: Package existence for "cluster.license:5.2.0.0"

Node Name Status Comment
nodet missing failed
node2 missing failed

Result: Package existence check failed for "cluster.license:5.2.0.0".

Check: Operating system patch for "IY60759"

Node Name  Applied Required Comment
nodel unknown 1Y60759 failed
node2 unknown 1Y60759 failed

Result: Operating system patch check failed for "I'Y60759".

Check: Operating system patch for "IY61034"

Node Name  Applied Required Comment
nodet 1Y61034:bos.mplY61034:bos.mp64 1Y61034 passed
node2 1Y61034:bos.mplY61034:bos.mp64 1Y61034 passed

Result: Operating system patch check passed for "IY61034".

Installing Oracle 10g RAC Release 2 on IBM 1" SEXI™ W€ pSeries with AIX SL

ORACLE

dorar Sorerzone Cenres - fonreetiree ~ Faawes

Page80/174



dorar Sorerzone Cenres - fonreetiree ~ Faawes

Check: Operating system patch for "IY61770"

Node Name  Applied Required Comment

nodet 1Y61770:rsct.basic.rtelY61770:rsct.core.errmlY61770:rsct.core.hostrm
1Y61770:rsct.core.rmclY61770:rsct.core.sec
1Y61770:rsct.core.sensorrmlY61770:rsct.core.utils 1Y61770 passed

Node2 1Y61770:rsct.basic.rtelY61770:rsct.core.errmlY61770:rsct.core.hostrm
1Y61770:rsct.core.rmclY61770:rsct.core.sec
1Y61770:rsct.core.sensorrmlY61770:rsct.core.utils 1Y61770 passed

Result: Operating system patch check passed for "IY61770".

Check: Operating system patch for "IY62191"

Node Name  Applied Required Comment
nodel 1Y62191:bos.adt.proflY62191:bos.rte.libpthreads 1Y62191 passed
node2 1Y62191:bos.adt.proflY62191:bos.rte.libpthreads 1Y62191 passed

Result: Operating system patch check passed for "IY62191".

Check: Package existence for "ElectricFence-2.2.2-1:2.2.2"

Node Name Status Comment
nodel missing failed
node2 missing failed

Result: Package existence check failed for "ElectricFence-2.2.2-1:2.2.2".

Check: Package existence for "xIfrte:9.1"

Node Name Status Comment
nodel xlfrte:8.1.1.4 failed
node2 xlfrte:8.1.1.4 failed

Result: Package existence check failed for "xIfrte:9.1".

Check: Package existence for "gdb-6.0-1:6.0"

Node Name Status Comment
nodel missing failed
node2 missing failed

Result: Package existence check failed for "gdb-6.0-1:6.0".

Check: Package existence for "make-3.80-1:3.80"

Node Name Status Comment
nodet missing failed
node2 missing failed

Result: Package existence check failed for "make-3.80-1:3.80".

Check: Package existence for "freeware.gnu.tar.rte:1.13.0.0"

Node Name Status Comment
nodet missing failed
node2 missing failed

Result: Package existence check failed for "freeware.gnu.tar.rte:1.13.0.0".

Check: Package existence for "Javai4_64.sdk:1.4.2.1"

Node Name Status Comment
nodel missing failed
node2 missing failed

Result: Package existence check failed for "Javal4_64.sdk:1.4.2.1".

Check: Package existence for "Java131.rte.bin:1.3.1.16"

Node Name Status Comment
nodel missing failed
node2 missing failed

Result: Package existence check failed for "Java131.rte.bin:1.3.1.16".
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Check: Package existence for "Javal4.sdk:1.4.2.2"

Node Name Status Comment
nodel Javai4.sdk:1.4.2.10 failed
node2 Javai4.sdk:1.4.2.10 failed

Result: Package existence check failed for "Java14.sdk:1.4.2.2".

Check: Operating system patch for "IY65305"

Node Name  Applied Required Comment
nodel 1Y65305:Javal4.sdk 1Y65305 passed
node2 1Y65305:Javal4.sdk 1Y65305 passed

Result: Operating system patch check passed for "IY65305".

Check: Operating system patch for "I'Y58350"

Node Name  Applied Required Comment
nodet unknown 1Y58350 failed
node2 unknown 1Y58350 failed

Result: Operating system patch check failed for "I'Y58350".

Check: Operating system patch for "IY63533"

Node Name  Applied Required Comment
nodet unknown 1Y63533 failed
node2 unknown 1Y63533 failed

Result: Operating system patch check failed for "I'Y63533".

Check: Package existence for "mgm.server.rte:5.3"

Node Name Status Comment
nodel missing failed
node2 missing failed

Result: Package existence check failed for "mgm.server.rte:5.3".

Check: Package existence for "mgm.client.rte:5.3"

Node Name Status Comment
nodel missing failed
node2 missing failed

Result: Package existence check failed for "mgm.client.rte:5.3".

Check: Package existence for "sna.rte:6.1.0.4"

Node Name Status Comment
nodet missing failed
node2 missing failed

Result: Package existence check failed for "sna.rte:6.1.0.4".

Check: Package existence for "bos.net.tcp.server"”

Node Name Status Comment
nodet bos.net.tcp.server:5.3.0.30  passed
node2 bos.net.tcp.server:5.3.0.30 passed

Result: Package existence check passed for "bos.net.tcp.server".

Check: Operating system patch for "I'Y44599"

Node Name  Applied Required Comment
nodel unknown 1Y44599 failed
node2 unknown 1Y44599 failed

Result: Operating system patch check failed for "I'Y44599".

Check: Operating system patch for "I'Y60930"

Node Name  Applied Required Comment
nodel 1Y60930:bos.mplY60930:bos.mp64 1Y60930 passed
node2 1Y60930:bos.mplY60930:bos.mp64 1Y60930 passed

Result: Operating system patch check passed for "IY60930".
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Check: Operating system patch for "IY58143"
Node Name  Applied Required Comment

node1
1Y58143:X11.Dt.liblY58143:X11.base.rtelY58143:bos.acctlY58143:bos.adt.includel
Y58143:bos.adt.libmlY58143:bos.adt.profl Y58143:bos.alt_disk_install.rtelY58143:bos.diag.co
m
1Y58143:bos.mp641Y58143:bos.mplY58143:bos.net.ewim.rtelY58143:bos.net.ipsec.keymgt
1Y58143:bos.net.ipsec.rtelY58143:bos.net.nfs.clientlY58143:bos.net.nfs.serverlY58143:bos.n
et.tcp.client
1Y58143:bos.net.tcp.serverlY58143:bos.net.tcp.smitlY58143:bos.perf.libperfstatlY58143:bos.p
erf.perfstat
1Y58143:bos.perf.tools|Y58143:bos.rte.archivel Y58143:bos.rte.bind_cmdslY58143:bos.rte.boo
t
1Y58143:bos.rte.controllY58143:bos.rte.filesystemlY58143:bos.rte.installlY58143:bos.rte.libc
1Y58143:bos.rte.lvmlY58143:bos.rte.manlY58143:bos.rte.methods|Y58143:bos.rte.security
1Y58143:bos.rte.serv_aidlY58143:bos.sysmgt.nim.clientlY58143:bos.sysmgt.quotal Y58143:bo
s.sysmgt.serv_aid
1Y58143:bos.sysmgt.sysbrlY58143:devices.chrp.base.rtel Y58143:devices.chrp.pci.rtel Y58143
:devices.chrp.vdevice.rte
1Y58143:devices.common.|BM.atm.rtelY58143:devices.common.IBM.ethernet.rtel Y58143:dev
ices.common.IBM.fc.rte
1Y58143:devices.common.|BM.fda.diaglY58143:devices.common.IBM.mpio.rtel Y58143:devic
es.fcp.disk.rte
1Y58143:devices.pci.00100f00.rtel Y58143:devices.pci.14100401.diaglY58143:devices.pci. 141
03302.rte
1Y58143:devices.pci.14106602.rtelY58143:devices.pci.14106902.rtel Y5814 3:devices.pci. 1410
7802.rte
1Y58143:devices.pci.1410ff01.rtelY58143:devices.pci.22106474.rtel Y58143:devices.pci.33103
500.rte
1Y58143:devices.pci.4f111100.comlY58143:devices.pci.77101223.comlY58143:devices.pci.9
9172704.rte
1Y58143:devices.pci.c1110358.rtelY58143:devices.pci.df1000f7.comlY58143:devices.pci.df10
00f7.diag
1Y58143:devices.pci.df1000fa.rtelY58143:devices.pci.e414a816.rtel Y58143:devices.scsi.disk.
rte
1Y58143:devices.vdevice.IBM.I-
lan.rtelY58143:devices.vdevice.IBM.vscsi.rtelY58143:devices.vdevice.hvterm1.rte
1Y58143:devices.vtdev.scsi.rtelY58143:sysmgt.websm.apps|Y58143:sysmgt.websm.framewor
k
1Y58143:sysmgt.websm.rtelY58143:sysmgt.websm.webaccess 1Y58143 passed
Node2
1Y58143:X11.Dt.liblY58143:X11.base.rtelY58143:bos.acctlY58143:bos.adt.includel
Y58143:bos.adt.libmlY58143:bos.adt.proflY58143:bos.alt_disk_install.rtelY58143:bos.diag.co

m
1Y58143:bos.mp641Y58143:bos.mplY58143:bos.net.ewim.rtelY58143:bos.net.ipsec.keymgt
1Y58143:bos.net.ipsec.rtelY58143:bos.net.nfs.clientlY58143:bos.net.nfs.serverlY58143:bos.n
et.tcp.client
1Y58143:bos.net.tcp.serverlY58143:bos.net.tcp.smitlY58143:bos.perf.libperfstatl Y58143:bos.p
erf.perfstat

1Y58143:bos.perf.toolsIY58143:bos.rte.archivel Y58143:bos.rte.bind_cmdslY58143:bos.rte.boo
t

1Y58143:bos.rte.controllY58143:bos.rte.filesystemlY58143:bos.rte.installl'Y58143:bos.rte.libc
1Y58143:bos.rte.lvmlY58143:bos.rte.manlY58143:bos.rte.methods|Y58143:bos.rte.security
1Y58143:bos.rte.serv_aidlY58143:bos.sysmgt.nim.clientlY58143:bos.sysmgt.quotal Y58143:bo
s.sysmgt.serv_aid
1Y58143:bos.sysmgt.sysbrlY58143:devices.chrp.base.rtelY58143:devices.chrp.pci.rtelY58143
:devices.chrp.vdevice.rte
1Y58143:devices.common.|BM.atm.rtelY58143:devices.common.IBM.ethernet.rtelY58143:dev
ices.common.IBM.fc.rte
1Y58143:devices.common.|BM.fda.diaglY58143:devices.common.IBM.mpio.rtel Y58143:devic
es.fcp.disk.rte
1Y58143:devices.pci.00100f00.rtelY58143:devices.pci.14100401.diaglY58143:devices.pci. 141
03302.rte

1Y58143:devices.pci.14106602.rtelY58143:devices.pci.14106902.rtel Y58143:devices.pci. 1410
7802.rte

1Y58143:devices.pci.1410ff01.rtelY58143:devices.pci.22106474.rtel Y58143:devices.pci.33103
500.rte
1Y58143:devices.pci.4f111100.comlY58143:devices.pci.77101223.comlY58143:devices.pci.9
9172704.rte
1Y58143:devices.pci.c1110358.rtelY58143:devices.pci.df1000f7.comlY58143:devices.pci.df10
00f7.diag

1Y58143:devices.pci.df1000fa.rtelY58143:devices.pci.e414a816.rtel Y58143:devices.scsi.disk.
rte

1Y58143:devices.vdevice.IBM.I-
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lan.rtelY58143:devices.vdevice.IBM.vscsi.rtelY58143:devices.vdevice.hvterm1.rte

1Y58143:devices.vtdev.scsi.rtelY58143:sysmgt.websm.apps|Y58143:sysmgt.websm.framewor

k

1Y58143:sysmgt.websm.rtelY58143:sysmgt.websm.webaccess 1Y58143 passed

Result: Operating system patch check passed for "[Y58143".

Check: Operating system patch for "IY66513"

Node Name  Applied Required Comment
nodel 1Y66513:bos.mplY66513:bos.mp64 1Y66513 passed
node2 1Y66513:bos.mplY66513:bos.mp64 1Y66513 passed

Result: Operating system patch check passed for "IY66513".

Check: Operating system patch for "IY70159"

Node Name  Applied Required Comment
nodel 1Y70159:bos.mplY70159:bos.mp64 1Y70159 passed
node2 1Y70159:bos.mplY70159:bos.mp64 1Y70159 passed

Result: Operating system patch check passed for "IY70159".

Check: Operating system patch for "IY59386"

Node Name  Applied Required Comment
nodel 1Y59386:bos.rte.bind_cmds 1Y59386 passed
node2 1Y59386:bos.rte.bind_cmds 1Y59386 passed

Result: Operating system patch check passed for "Y59386".

Check: Package existence for "bos.adt.base"

Node Name Status Comment
nodet bos.adt.base:5.3.0.30 passed
node2 bos.adt.base:5.3.0.30 passed

Result: Package existence check passed for "bos.adt.base".

Check: Package existence for "bos.adt.lib"

Node Name Status Comment
nodel bos.adt.lib:5.3.0.30 passed
node2 bos.adt.lib:5.3.0.30 passed

Result: Package existence check passed for "bos.adt.lib".

Check: Package existence for "bos.adt.libm"

Node Name Status Comment
nodet bos.adt.libm:5.3.0.30 passed
node2 bos.adt.libm:5.3.0.30 passed

Result: Package existence check passed for "bos.adt.libm".

Check: Package existence for "bos.perf.libperfstat"

Node Name Status Comment
nodet bos.perf.libperfstat:5.3.0.30 passed
node2 bos.perf.libperfstat:5.3.0.30 passed

Result: Package existence check passed for "bos.perf.libperfstat".

Check: Package existence for "bos.perf.perfstat"

Node Name Status Comment
nodel bos.perf.perfstat:5.3.0.30  passed
node2 bos.perf.perfstat:5.3.0.30  passed

Result: Package existence check passed for "bos.perf.perfstat".

Check: Package existence for "bos.perf.proctools”

Node Name Status Comment
nodet bos.perf.proctools:5.3.0.30 passed
node2 bos.perf.proctools:5.3.0.30 passed

Result: Package existence check passed for "bos.perf.proctools".

Check: Package existence for "rsct.basic.rte”

Node Name Status Comment
nodet rsct.basic.rte:2.4.3.0 passed
node2 rsct.basic.rte:2.4.3.0 passed

Result: Package existence check passed for "rsct.basic.rte".
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Check: Package existence for "perl.rte:5.0005"

Node Name Status Comment
node1 perl.rte:5.8.2.30 passed
node1 perl.rte:5.8.2.30 passed

Result: Package existence check passed for "perl.rte:5.0005".

Check: Package existence for "perl.rte:5.6"

Node Name Status Comment
nodel perl.rte:5.8.2.30 passed
node2 perl.rte:5.8.2.30 passed

Result: Package existence check passed for "perl.rte:5.6".

Check: Package existence for "perl.rte:5.8"

Node Name Status Comment
node1 perl.rte:5.8.2.30 passed
node2 perl.rte:5.8.2.30 passed

Result: Package existence check passed for "perl.rte:5.8".

Check: Package existence for "python-2.2-4:2.2"

Node Name Status Comment
nodet missing failed
node2 missing failed

Result: Package existence check failed for "python-2.2-4:2.2".

Check: Package existence for "freeware.zip.rte:2.3"

Node Name Status Comment
nodel missing failed
node2 missing failed

Result: Package existence check failed for "freeware.zip.rte:2.3".

Check: Package existence for "freeware.gcc.rte:3.3.2.0"

Node Name Status Comment
nodel missing failed
node2 missing failed

Result: Package existence check failed for "freeware.gcc.rte:3.3.2.0".

Check: Group existence for "dba"

Node Name  Status Comment
nodet exists passed
node2 exists passed

Result: Group existence check passed for "dba".

Check: User existence for "nobody"

Node Name  Status Comment
nodet exists passed
node2 exists passed

Result: User existence check passed for "nobody".
System requirement failed for 'crs'

Pre-check for cluster services setup was unsuccessful on all the nodes.

Don’t worry about the “Pre-check for cluster services setup was unsuccessful on all the nodes.”
=> this is a normal message as we don’t want all APAR and FILESETS to be installed.
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12 INSTALL THE CUSTER READY SERVICES (CRS)

Starting The CRS Installation

*FORACLE_HOME
sLestener { Tnsnames

1

AIX5L MLXX *0OCR (Oracle Cluster Registry)
DURS Voting Disk
’ _HOME

‘Listener / Tnsnames

Please read following Metalink note about CRS and 10gRAC :

Metalink Note ID 259301.1 - CRS and 10g Real Application Clusters

Jorer Soterrons Cenres - flonreeiizes - Fawes

Oracle Cluster Ready Services installation is necessary and mandatory. This installation just have to be done
only starting from one node. Once the first node is installed, Oracle OUI automatically starts the copy of the
mandatory files on the others nodes, using rep command. This step should not last long. But in any case, don’t

think the OUI is stalled, and look at the network traffic before canceling the installation !

/ As root user on each node, DO Create a symbolic link from /usr/sbin/Isattr to /etc/Isattr /

In —s /usr/sbin/Isattr /etc/Isattr

“/etc/Isattr” is used in vip check action

Installing Oracle 10g RAC Release 2 on IBM & SErVer pSeries with AIX 5L Pag
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You can create a staging area. The name of the subdirectories is in the format “Disk1”
As root user, execute :

xhost +

// Run the AIX command "/usr/sbin/slibclean™ as "root" to clean all unreferenced libraries from memory

Login as oracle and follow the procedure hereunder...

/ Setup and export your DISPLAY, TMP and TEMP variables

export DISPLAY=.......

export TMP=/tmp With /tmp or other destination having enough free space, about 500Mb
export TEMP=/tmp

export TMPDIR=/tmp

//IF AIX5L release 5.3 is used, do modify the file oraparam.ini, and cluster.ini in Disk1/installer

update entries AIX5200 to AIX5300 on both files, and execute :

$/<cdrom_mount_points.../crs/Disk1/runinstaller
Or execute : ./crs/Disk1/runinstaller -ignoreSysPrereqs

OUI (Oracle Universal Installer) chek the operating system requirements for AIX5L 5.3.0.0. If AIX
maintenance level 1, 2, 3 are installed, the installer will notice (no further actions) and will go to the next
step.

To chek AIX mantenance level installed on each node :
-> instfix —i|grep ML

All filesets for 5.3.0.0_AIX_ML were found.

All filesets for 5300-01_AIX_ML were found.

All filesets for 5300-02_AIX_ML were found.

All filesets for 5300-03_AIX_ML were found.

OUI (Oracle Universal Installer) asks you to run rootpre.sh as root.
At the OUI Welcome screen, click Next.

[—] ¥ Deskiop
Answer 'n' to abort installation and then ask root to run ‘rootpre.sh’

L2 AR SRS ES SR PR AS R RS RIEARES SRS SRR RS RS E SR RS ERERSRESESEEELERESE RS E

Has 'rootpre.sh’ been run by root? [u/nl]l (n)

N Make sure to execute rootpre.sh on each node before you click to the next step (If not
done yet with CVU). =& make an NFS mount of the CRS Disk1 on other nodes, or remote
copy files to other nodes, THEN run rootpre.sh on each node !!!
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=
]

k

At the OUI Welcome screen

Welcome

The Qracle Universal insmaller guides wou through ihe installationsand configuration &f
wour Dvasle praducts.

Click Trstalled Products...” te dad all installed produss,
Just click Next ...
Deiretaldl Froccts I
Lfmut Gracke Uriversal insialler. |
Hak | inctaad Brockicie Hech T il Cancal |

Specify where you want to create
the inventory directory.

By default it will be created in the
Aigfar Il ek THE 4 sl 1 RApmeey s W AR AR e T $ORACLE_BASE

nsialler asgmaicaky secsup subckrecionees Tor gach produc 1o conGain ivemione data and Wi
EONELTR Py el by 150 Kl abng s P o oahu

e i o AR Operating system group name
lanoa  oraeareany Browsa. | | should be set as dba

Spen?lly Inventory directory and credentials

WL AR Sy A el ] SSTae roU That Fols W e ol S 00 e aled ver e oy CRRECIOnY
Tou can leave tie dd blark £ oo wani fo pedform ihe sbave opefafions o 2 Suoeniser

Spedify Opanaing Syatam graup nams

Then click Next ...

-~ [orasie Universal installer Specify Inventery directory and credentials

The OUl ask the user to run

Specify Inj e i ik e s sreing orainstRoot.sh in a separate
e o N T A BT | window, if it's the first Oracle product
‘l‘s.‘;'.‘:-f:.ﬂ?{,'!i';. BaEor e install on this machine. This script
e creates the file /etc/oralnst.loc, which
e e 1l sl ﬁu:mmm_hum?ﬁndn‘ e . is used by OUI for the list of installed
- products.
i sy bty cratice) Connect as root on node 1, and run
Tapcan ey the T . H
Sy 0 the orainstRoot.sh located in
- e H{ gmie} ponca $ORACLE_BASE/oralnventory
This will change permissions, and
; group name to dba on the

/etc/oralnst.loc file.

Then click Continue ...
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Specify Home Details

Dirktareati o

Heme [GliHomachs

Fath |.'o||l:0m-:|i

Ervier or sedect 3 rame for ihe naiaiiaiionand the full peth where wou wa 1o irecal {he praduc

= Hrowaa

Product-5Specific Prerequisite Checks

1 warmings, O raUErEmEnc: 13 be wenned

P
Shecking far (WSS 143 000c tisrané S 3 G 1y faund R Tound

Hep' | ;salled Frochicls.

sk [Chei )

Fafit 242
Ehecking for V58143 00y dagcam s, 3,015 found (hos cieg. com.T.2.0,200
ChEckinp fr (SE14 30008 pert EDEeTER 53,00 13 faun (00, £ | o e, B 3.0 30

ICneLhng far (Y55 143 Bk oi_deh_nRaLnes 3.0 1y fan (00 4 6k inal ma,5 .05
i

careel
=

The installar werifies 1ha vour erdranment meees A of the momum mourements far netaiing and
corTiguring e prochicrs 1hl vou Fao chiosan 0 nstl Yo mus neand sk sty snd contiom he
B thar are flapged with wamings ard ems that moure mams checks For deisls ahol

RErTorTni g Rk Chiacks, CHCK i flem @ ravar O cata s 1o s a 16 - Dot af1ha W

Cherk Ty Siatus

Chmac biva] Tor Oiecie Hoem e i fopean i ks Adomaic A o

1 rear ke ol & P P [aF Soar e Lincencaic B Siweca e o

& i
REII\«‘:

=
||
n

Installing Oracle 10g RAC Release 2 on IBM 1" SEXI™ W€ pSeries with AIX SL

ORACLE

Jorer Soterrons Cenres - flonreeiizes - Fawes

Specify file locations

Specify an ORACLE_HOME name
and destination directory for the CRS
installation.

The destination directory should be
inside the $ORACLE_BASE

Then click Next ...

Product-Specific Prerequisite
Checks :

Don’t be afraid by the warning, this is
just some AlX filesets missing which
are not necessary.

Then click Next ...
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// Specify Cluster Configuration :

Just to remember !!!
Public, Private, and Virtual Host Name layout

Public VIP

en0 en0

Node IP Node IP Node Name IP
Name Name

node1 | 10.3.25.81 | nodel_vip 10.3.25.181
node2 | 10.3.25.82 | node2_vip 10. 3.25.182

// Specify a cluster name, “crs” in our
example.

Specify Cluster Configuration

Ernter & ragmi far e clUGtar arec sabact The o ks o B m g iad Oy ik Ofdck Clusiormarnd. Fof sach Click “Add” to enter each node,
madE specdy the neme far the pubic P g, the nem e far the priol o e e, Ao e name
for e virt il IP addrass on 1ha . rde

il Cn USE @ CRISEY CONTIUIROon THe io Confg e w0 r Do ETer oy CNCK) g UEe e Confl gurankn
File iretmmd of compleing the Cluster Mesclas bom The Uae Cluster Configursiion File opion i hetohd ©
wiad Ml 1T Ry Mo 6=

Chumer Rameirs

Cluster Mocies
|Fi.ltll|: hgde Hame Frrene Moce Hame ¥ riual Heer Home
LS e _ra el Wp

s it Conguraiian Fik. | amd | Em| - Eemme | And, specify one by one

Heip Ireta ] P rad st Bark | pesi | 1 Cancel | L4 Public Node Name,

| _oRscre | Public correspond to IP address linked to

connected to the public network

e Private Node Name

Private correspond to IP address linked to
the RAC interconnect.

e Virtual Host Name
Virtual Host Name correspond to IP address
linked to the VIP.

Then click Next ...
If you have problems at this stage when clicking on Next (error messages)

=» Check your network configuration, and User equivalence configurations on all nodes.
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// Private Interconnect Enforcement :
Just to remember !!!

- 1st case — ASM — Network Layout

Meliwuik SEailwiterile (3 Mdes

| N
© RAC
; Meda 1
RAL
Inisconsect
eal
sl ol v | FEE Pabic
S bizdu Matuci
Hudich

- 2nd case — GPFS - Network Layout

Fiphoypety AR pe B, with GEFS 1 2 Mades

i
RAD
NE— . ;i — Hode 1 f
bl oo [0 !
Sigahlr Grrkc Gigeeh Spy L] e,

== . S
| WAT
o ' Hoda T

Specify Network Interface Usage

|l ST T B o i e Y0 G b il Y G Tl -5 Pl i 1T B B Ce P BB, Prhcitiy i D o N EE
Uss. Freme intarfacer ara wad iy Dracte Cluste nasre far inter-rame ramc

I ihere b more than one Mt sraied with mn merfacs. fhen o ok Eoit and Thange e inharae's
AN DLGS 10 6o S The TIETaCa e ‘i1 G Al 0 o el Sl BEs

rieriace hiyrme Subnet
Linz. 250

L 10.2F.0

mmerace TvRe
Fubiic
Friayie

el
enl

1 e
Help | nmniled Frocuci.. | Bk Hept: T camel |
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For each entry (en0,en1,en2),

click “Edit” to Specify “Interface Type”
for each network card correspond to
the public network, and which one
correspond to the private network
(RAC Interconnect).

i e
T
L LR

i
v ar

r,f':’::l“.'!?":-\.'illll' LA
¥

i =
T

=ut i e
ST S
o -
R e i e
- I-.--"'r B 7
- r..--'" 5 Fllganpds
e e R Ty o ] ST

In our example , with or without
GPFS implementation :

e en0(10.3.25.0)

=» must exist as public on each
node.

« eni (10.10.25.0)

=» must exist as private on each
node.

e en2(20.20.25.0)
=» Do Not Use
e Anotheren?...
= Do Not Use

Then click Next ...
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At this stage, you must have already configured the shared storage. At least for :

¢ 1 Oracle Cluster Registry Disk OR e 2 Oracle Cluster Registry Disks (OCR Mirroring)
e 1 Voting Disk e 3 Voting Disks (Voting Redundancy)

In our example, We will implement 1 Oracle Cluster Registry Disk, and 1Voting Disk

You must know where to install these 2 or 5 files to be reachable by all nodes participating to the RAC cluster.

You have 2 implementations choices :
= Raw Disks with Oracle ASM (Automated Storage Management)
»  Cluster files system with IBM GPFS

Oracle Cluster Registry : Specify OCR Configuration, by selecting :

¢ Normal Redundancy (OCR mirroring by
Oracle Clusterware)

Specify Oracle Cluster Registry {OCR) Location ¢ External Redundancy (No OCR
The (rgcle Cluster Pegising 00 CF] siores o usber and chaisbase confiperaiion infommation, Soecv'a mirroring by OraCle C|USterware’ ShOUId
ERIETEF THE Festant (K oF & Shifed few DAk cantaning @ ke 150MB of fres Spaca thal & A0 etk be provided by others OptiOﬂS, disks

fram Al of the neoles niha curier
management, etc ...)

L R ol g e
& Marmgl Fecnoancy

b el i A = |f ASM implementation is used, and
NORMAL Redundancy selected,
specify raw disk location as follow :

e /dev/ocr1_disk

e /dev/ocr2_disk

™ Eoerral Radundenty
Choaze thic ppikn £you Sy using your 8k men sgamani aytan 10 proside CCR rydundancy.

oy R Locston |draracrd sk
SUEO B MM R 00 gnre2l 3ok = If GPFS implementation is used, and
Hedp inmaiiad Pragirs Back Hexn Cancel NORMAL Redundancy selected

specify files system location as follow:
e /CRS1/ocr1_disk
e /CRS2/ocr2_disk

In our case, we will specify “External Redundancy” as

described bellow :
Specify the OCR location, this must be a

shared location on the shared storage
reachable from all nodes.

And you must have the read/wright
specify Oracle Cluster Registry (OCR) Location permissions on this shared location from
all nodes.

Thi Grack Chuster Regkary (00F) stiiras ok ster a0 derab e configorsrion ifbemaan Speciy'd
clustar file system e ara shaned o device comfeining o least TONAE AT Iree soece ihat |s steesskle
froem adi of 1ha rades inthe dusar

e |f ASM implementation is used,

OcET i . . "
Ly b specify raw disk location
Chaoreihiz aption i snable the Orscls Clurtsrssre o monsgs STF nirraning. Vo u sl reed s wddh il ° If GPFS implementation iS uSed,

100 B of dizk rpace farthe mirmred capy.

specify files system location
e Thas D pTiEn 1 il R b 1 480 U TR S ARSI AERE SY5TeR 1 frawle TR redunde o Then click Next ...

e If problems happens at this stage, do
el verifiy that location specified does exist,

£y ALE Armrinreon | and is reachable from each AIX node,

with right read/write access, and

Bep | sieled frocuicis Bak | e T Carcal
T user/group owner.
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Specify Voting Disk Location

The Cracle Cliserwsre wring cisk conbain s csier membenhp mfanmation snd arhirstes. Chxier
Do i e o] T o s o ol ClLsmar b T el oF necwork Talures. Spacifea chisier fis
Fwsiem {le ara shared raw devioe ih B aciessble by ite same name from ol of the mades in the
chuster Tra inElaker Fegures a0 R 2OME of e 60 e Tor 1 voring disk 1) | oredles

Wetinn Dixk Confegeration

W R Fockinctancy
Chaeda e aption m makia the Orscle Clurtsrsars 1o mansgs e sd ot ral copiae ol yaurvaing dick
Each nddficnal copy ruguires 20ME af did: spwor

™ Esterral Radundanty
P Tha 5 D0 081 T 0aa a0 b N o0 o iy VRLACRT MR SySTRm T B obTe WOT O GRS R re ki

¥oiireg DAGH Lot ation kg L _drik

addilmnal Veling Disk ] Lacaton Lidevivote o disk

sndmomal voung Disk 2 Locadon '_l-'.n-.-.'m-i‘:' _um'

Help' ) Weraled Pradides Back M Caneed
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In our case, we will specify “External Redundancy” as
described bellow :

Specify Voting Disk Location

e, O e (ZheesTi G a1 5 R NN T e Yo Pl vt O st o - D PG g C
pwTrth i amang the nades af your cusher inthe svem of network falres  Spe iy chisisr (e
EvsTemm Tl ar & Sharad raw cRvioa 1hal & aCcessiDR Oy 1he Sama e Trom =l of 10 nades in e
chister The instalier requires a1 ket J0ME of free space for the voting disk thal | ereaies

weaing Disk Confiparaion

" Marmal Rechraancy
il e Thas P 1 6 A v e ) AR 100 95 RV T S R FEB o 1 5 bt e FRE
Each nekdinionil Couy redpires 208K af disk spas

W Erier o] 0 0 0 i Oy
Chaprsihiz aption f youans wiing yaur dik mensgemnere oy oan o pred ke yainp dok redu ndarcy

folavhia]l_ditk

‘Woting sk Loc o

Heip Ireralect Eraducts puk | pHem | Cancel

Installing Oracle 10g RAC Release 2 on IBM 1" SEXI™ W€ pSeries with AIX SL

ORACLE

Specify Voting Disk Configuration, by
selecting :

¢ Normal Redundancy (Voting copies
managed by Oracle Clusterware)

e External Redundancy (No Voting copies
managed by Oracle Clusterware,
should be provided by others options,
disks management, etc ...)

= [f ASM implementation is used, and
NORMAL Redundancy selected,
specify raw disk location as follow :

e /dev/votel_disk
e /dev/vote2_disk
e /dev/vote3_disk

= If GPFS implementation is used, and
NORMAL Redundancy selected
specify files system location as follow:

e /CRS1/vote1_disk
e /CRS2/vote2_disk
e /CRS2/vote3_disk

Specify the Voting Disk location, this must
be a shared location on the shared storage
reachable from all nodes.

And you must have the read/wright
permissions on this shared location from
all nodes.

e |f ASM implementation is used,
specify raw disk location

e |If GPFS implementation is used,
specify files system location

Then click Next ...

If problems happens at this stage, do
verifiy that location specified does exist,
and is reachable from each AIX node,
with right read/write access, and
user/group owner.
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Summary :

Check Cluster Nodes and Remote
Nodes lists.

The OUI will install the Oracle CRS
software on to the local node, and
then copy this information to the
other selected nodes.

Then click Install ...

Install :

The Oracle Universal Installer will
proceed the installation on the
first node, then will copy
automatically the code on the 2
others selected nodes.

During the copy, you may be prompt
to enter the source location for Disk2.

Just wait for the next screen ...
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= Execute Configuration seripts " B
: = ipt | Execute Configuration Scripts :
The following configuration scripts need to be executed as the "root" user in each cluster
L KEEP THIS WINDOWS OPEN
Scripts to be executed: AND
Mumber | Script Location | Modes . . .
1 . ohEO oralmyentoryf orainstRoot. sh |nodel, nodez Do execute scripts In the foIIowmg
£an10g/oralnventan/ : [HOHB L N00ES order, waiting for each to succeed
= |/ehl0gfers/root. sh e R before running the next one !!!
AS root :
Al 1 i)
1 Onnodet
To execute the configuration scripts: Execute orainstRoot.sh
1. Open a terminal window '
2. Login as "root!
2, Run the scripts in each cluster node 2 On node2
4. Return 1o this window and click "OK" to continue Execute rainstRoot.sh
kote: Do not run the scripts simultaneousky on the listed nodes.
3  Onnodet
Execute root.sh
- Help )
4  Onnode2

Execute root.sh

orainstRoot.sh :

Execute the orainstRoot.sh on all nodes.
The file is located in SORACLE_BASE/oralnventory (Oralnventory home) on each nodes

On Node1 as root, execute ./orainstRoot.sh THEN On Node2 as root, execute
.JJorainstRoot.sh
{node1:root}/oh10g/oralnventory ->./orainstRoot.sh {node2:root}/oh10g/oralnventory ->./orainstRoot.sh
Changing permissions of /oh10g/oralnventory to 775. Changing permissions of /oh10g/oralnventory to 775.
Changing groupname of /oh10g/oralnventory to dba. Changing groupname of /oh10g/oralnventory to dba.
The execution of the script is complete The execution of the script is complete
{node1:root}/oh10g/oralnventory -> {node2:root}/oh10g/oralnventory ->

Just before running the root.sh script on {node1:root}/ ->su — oracle
each node, do log on as oracle on one node,  {node1:root}/ ce /oh10g/crs/bin

and execute the following oracle command : {node1:oracle}/oh10g/crs/bin ->crs_stat —t
CRS-0202: No resources are registered
crs_stat -t {node1:oracle}/oh10g/crs/bin ->

=» This is Normal as no ressources are registred at
CRS level for this moment.
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At this stage, you should execute “root.sh” scripts :
Start with node 1 and wait for the result before executing on node 2.

This file is located in $ORACLE_BASE/crs directory on each node.

ONLY For information, The root.sh script is executing two sub scripts, and one is the
rootconfig.sh script which has interresting information to have a look at :

DO not modify the file !!!

# rootconfig.sh for Oracle CRS homes

This is run once per node during the Oracle CRS install.

This script does the following:

1) Stop if any GSDs are running from 9.x oracle homes

2) Initialize new OCR device or upgrade the existing OCR device
3) Setup OCR for running CRS stack

4) Copy the CRS init script to init.d for init process to start

5)

6)

What does the
rootconfig.sh script
executed by root.sh :

Start the CRS stack
Configure NodeApps if CRS is up and running on all nodes

HHoHoHHHH

: SILENT=false
Variables used by S, cos™ovEC ont0g/ers
root.sh script, the  crs ORACLE OWNER-oracle
values are the result CRS_DBA_GROUP=dba
; ; CRS_VNDR_CLUSTER=false
(gr):::llg gﬂ:::r": ;I:: CRS_OCR_LOCATIONS=/dev/ocri_disk
1 CRS_CLUSTER_NAME=crs
Universal Installer. cRS HOST NAME_LIST=node1,1,node2,2
CRS_NODE_NAME_LIST=node1,1,node2,2
CRS_PRIVATE_NAME_LIST=node1_rac,1,node2_rac,2
You can chec_:k the CRS_LANGUAGE_ID="AMERICAN_AMERICA.WE8ISO8859P1"
values to see if there cRs vOTING DISKS-/devivotel_disk
are OK. CRS_NODELIST=node1,node2
CRS_NODEVIPS="node1/node1_vip/255.255.255.0/en0,node2/node2_vip/255.255.255.0/en0'
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N FIRST On nodet

As root, Execute
/oh10g/crs/root.sh

When finished, CSS
deamon should be active
on node 1.

Check for line “CSS is
active on these nodes.
node1

node2

N THEN On node2

As root, Execute
/oh10g/crs/root.sh

dorar Srtorrens Coprpe - Hentrmitree - Fawes
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When finished, CSS deamon should be active on node 1, 2.
You should have the folowing final result :

CSS is active on these nodes.
nodel
node2

// If CSS is not active on all nodes, or on one of the nodes, this means
that you could have a problem with the network configuration, or the shared
disks configuration for accessing OCR and Voting Disks.

=>» Check your network , shared disks configuration, and owner and access
permissions (read/write) on OCR and Voting disks from each participating
node. And execute again the root.sh script on node having the problem.

Check also as oracle user the following command from each node :

{node1:root}/ ->su - oracle

{node1:oracle}/oh10g/crs/bin ->/oh10g/crs/bin/olsnodes
node1

node2

{node1:oracle}/oh10g/crs/bin ->

rsh node2

{node2:oracle}/oh10g ->olsnodes

node1

node2

{node2:oracle}/oh10g ->

/ On the second node, at he end of the root.sh script :

Check for the line "en0 is not public. Public interfaces should be used to configure virtual Ips”, and read next
page to understand and solve it !!!

ORACLE
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At this stage :

Note 316583.1 — VIPCA FAILS COMPLAINING THAT INTERFACE IS NOT
PUBLIC

Symptoms
During CRS install while running root.sh, The following messages are displayed

VIP should have been  Oracle CRS stack installed and running under init(1M)
configured in silent mode Running vipca(silent) for configuring nodeapps
with the root.sh scripts  The given interface(s), "en0" is not public. Public interfaces should be used
executed on node2 to configure virtual IPs.

Cause
= THIS IS NOT THE When verifying the IP addresses, VIP uses calls to determine if a IP address is
CASE valid or not. In this case, VIP finds that the IPs are non routable (For example IP

addresses like 192.168.* and 10.10.*.)
Oracle is aware that the IP's can be made public but since mostly such IP's are
used for Private, it display this error message.

Solution
The workaround is to re-run vipca manually as root

#./vipca
or add the VIP using srvctl add nodeapps

= YOU MUST CONFIGURE VIP by running vipca script as root user.

//On first or second node as root
user, you must setup the DISPLAY

before running the vipca script
located in /oh10g/crs/bin

Wait for Next Screen ...
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The ¥P Configuration S3spiand cregier and copfiperes v P, G50, and
OFET res i rcd sofd Kanki s far sech Chisled e

Comee | Hen

Just to remember !

The VIP “Welcome” graphical

screen will appear at the end of the
root.sh script

Then click Next ...

Public, Private, and Virtual Host Name layout

Public VIP RAC GPFS Interconnect
Interconnect (If GPFS used)
Network card
On each node en0 en0 ent en2

T paps okl s (e sip Hored NE0wir K G nce: fund SHer thie
nevws i interaces from the i

ke

Salact & | Sakan ko |

Candal Halo
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Select one and only one network
interface.

// Select the network interface
corresponding to the Public Network
Remember that each public network
card on each node must have the same
name, “en0” for example in our case.

en0 is the RAC Interconnect, or private
network.

Please check with “ifconfig —a” on each
node as root.

Select “en0” in our case

Then click Next ...
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//Just to remember !!!
Public, Private, and Virtual Host Name layout

Public VIP RAC Interconnect (Private
Network)
en0 en0 eni
Node IP Node IP Node Name IP
Name Name

nodel | 10.3.25.81 | node1l_vip 10.3.25.181 Node1 _rac 10.10.25.81
node2 | 10.3.25.82 | node2_vip 10. 3.25.182 Node1_rac 10.10.25.82

20f2:
IF a00maEses ana raqunad Tor defining victudl P reso ot appicanon 1 In the Virtual IPs for cluster
mmch chirier made nodes screen, you must
A | R e provide the VIP node name for
nocki L i ]_dn 10325181 | 256 2EE 550 node arld stroke the TAB key to
e FITRT to3afgs  aeromccec g | automatically feel the rest.
Check validity of the entries
before proceeding.
ciear| Cher o Then click Next ...
Burl ) hee &t [ e
The Summary screen will appear,
please validate the entries, or go
Summary back to modify.

The ¥WIPCanfiquration Azzistant will mow create
dpplication resources Tar eaeh sdlected rmde Then click Finish ...
Migdhun; nodel nods2

Matiwork, Interfscas: «n0

Mapping of nedes and virtual IF sdderidag;

Made P Alizs
AamE Magrie

nedse] nadal wvip 10:3, 25181 255 255 2550
naded node 2 vip 103, 25:182|255.255.255.00

IF addrass  Subnat Mask
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SUImmEr

Creasing P applicatinn respmere om {7 mgad,,
Creatlig G50 ag@iera e 00 0 G nin.
Creaging DG applecyibss resource on 0 nn.
Eraiting ViP applicanion ressemiie & (7 selaley
Sanirg CED spplcai i n remirre on 2 nockes
S0amiag G eyl R i PR i A () Dok
YIF Canfiguryan G sienl Froegresg

L[

—

Sap

A %%%

& FI.I:i [dEst

Craating VIP applicainn b o s {7 sl
Creasing CED app@caiies resource on OO nn.,
Craatlig Ok ag@seilstam fitoUie on Ch i
Stariinn ¥IP applicaginn resgesre o {7 meales
Staming CSO ageddalsts frsoubid on 5 nol_
Staminng Ok appfecaites resounee on Ch o,

e T e T

ol G P g ibd - CHER 0K 10 8 6 s

aK

The VIP configuration Assistant
will proceed with creation,
configuration and startup of all
application resources on all selected
nodes.

VIP, GSD and ONS will be the
application resources to be created.

Wait while progressing ...

If you don’t get any errors, you'll be
prompted to click OK as the
configuration is 100% completed.

Then click OK ...
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Configuration Results Check the Configuration results.
Tha ¥IP Comhguraticn Assistant Nas successfully craarad rasourcd aplicariens far

#xch cluster node,

R Then click Exit ...

Hetwork Interfaces: =nl
Mapping of nodes and virtual iF addresses:

Mode nema IF Aliag Mame iF sdderes Subret Mask
neode] hodel wip 10.3.25.1E1 255,255,2395,0
nodel node? _vif 10,3 .25 182

Emn Help

// Using “ifconfig —a” on each node,
check that each network card configured for Public network is mapping a virtual IP.

On node 1 :

{node1:root}/ ->ifconfig -a
en0:
flags=1e080863,80<UP,BROADCAST,NOTRAILERS,RUNNING,SIMPLEX,MULTICAST,GROUPRT,64BIT,CHECKSUM_OFFLOAD,CHAIN>
inet 10.3.25.81 netmask 0xffffff00 broadcast 10.3.25.255
inet 10.3.25.181 netmask 0xffffff00 broadcast 10.3.25.255
tcp_sendspace 131072 tcp_recvspace 65536
ent:
flags=1e080863,80<UP,BROADCAST,NOTRAILERS,RUNNING,SIMPLEX,MULTICAST,GROUPRT,64BIT,CHECKSUM_OFFLOAD,CHAIN>
inet 10.10.25.81 netmask 0xffffff00 broadcast 10.10.25.255
tcp_sendspace 131072 tcp_recvspace 65536
en2:
flags=1€080863,80<UP,BROADCAST,NOTRAILERS,RUNNING,SIMPLEX,MULTICAST,GROUPRT,64BIT,CHECKSUM_OFFLOAD,CHAIN>
inet 20.20.25.81 netmask 0xffffff00 broadcast 20.20.25.255
tcp_sendspace 131072 tcp_recvspace 65536
100: flags=e08084b<UP,BROADCAST,LOOPBACK,RUNNING,SIMPLEX,MULTICAST,GROUPRT,64BIT>
inet 127.0.0.1 netmask 0xff000000 broadcast 127.255.255.255
inet6 ::1/0
tcp_sendspace 131072 tcp_recvspace 131072 rfc1323 1
{node1:root}/ ->

On node 2 :

{node2:root}/ ->ifconfig -a
en0:
flags=1e080863,80<UP,BROADCAST,NOTRAILERS,RUNNING,SIMPLEX,MULTICAST,GROUPRT,64BIT,CHECKSUM_OFFLOAD,CHAIN>
inet 10.3.25.82 netmask 0xffffff00 broadcast 10.3.25.255
inet 10.3.25.182 netmask 0xffffff00 broadcast 10.3.25.255
tcp_sendspace 131072 tcp_recvspace 65536
ent:
flags=1e080863,80<UP,BROADCAST,NOTRAILERS,RUNNING,SIMPLEX,MULTICAST,GROUPRT,64BIT,CHECKSUM_OFFLOAD,CHAIN>
inet 10.10.25.82 netmask 0xffffff00 broadcast 10.10.25.255
tcp_sendspace 131072 tcp_recvspace 65536
en2:
flags=1€080863,80<UP,BROADCAST,NOTRAILERS,RUNNING,SIMPLEX,MULTICAST,GROUPRT,64BIT,CHECKSUM_OFFLOAD,CHAIN>
inet 20.20.25.82 netmask 0xffffff00 broadcast 20.20.25.255
tcp_sendspace 131072 tcp_recvspace 65536
100: flags=e08084b<UP,BROADCAST,LOOPBACK,RUNNING,SIMPLEX,MULTICAST,GROUPRT,64BIT>
inet 127.0.0.1 netmask 0xff000000 broadcast 127.255.255.255
inet6 ::1/0
tcp_sendspace 131072 tcp_recvspace 131072 rfc1323 1
{node2:root}/ ->
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s |

The following configuration scripts need to be executed as the "root" user in each cluster Coming back to this previous
node.
screen.

Scripts to be executed:

Mumber | Script Location Modes
1 FohlogforalmventoryforainstRoot.sh nodel, node
2 ]fothg,fcrs,front.sh nodel, node2
Just click OK to continue ...
S T A [

To execute the configuration scripts:
1. Open a terminal wind ow
2. Log in as "root”
2. Run the scripts in each cluster node
4. Eeturn 1o this window and click "0k" 1o cantinue

Mate: Do not run the scripts simultaneousky an the listed nodes.

Help |

Configuration Assistants :

Configuration Assistants

3 configuration assistants will be automatically

Thee TolkTwing configuration aseisianiy Wil CONMGURE A AT the companents ousskriec eaier, executed.

| Toal Hame: Saius T.\'pt |

i |
7 Cracle Monfiatkin Sarar Canfiguratian Assiniam Suremagind sz e il CheCk fOI’ the I’eSU|’[ tO be SUCCGSSfU|
™ Creeciie Privata neorconiac) Confiuralion Asekran  Succedadec P pimin dict

o

Detats e 1 1og . foh o dmertoryogs nstniAcions 20081 £4.08-07- 31 g

F:url’.wmi‘u‘na:mrir}'ﬁﬁ:iﬁ Friml IN0aTE0 fvect Canfipursan AcHEIGNT UCca eka d = Then cllck Next .

Kt panaral el 1o ComTigura on sessim * Ol Clstar Warificani Ui
Il:urrmmu = Johligicrs/oin/chndy siege ~peel crangi -n rade Lok

End of Installation
End of Installation

The irstadlatien of Ovacle Clustenware was seccessful,

Then click Exit ...

Wstaki Brociiog.. | Back, | Ead ) [rErad Ext
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12.1 CRS POST-INSTALLATION TASKS
12.1.1 Update Oracle user .profile

//To be done on each node.
Oracle environment : vi SHOME/.profile file in Oracle’s home directory

Add the entries in bold blue color

export ORACLE_BASE=/oh10g

export AIXTHREAD_SCOPE=S (S for system-wide thread scope)
export TEMP=/tmp

export TMP=/tmp

export TMPDIR=/tmp

umask 022

export CRS_ HOME=$ORACLE_BASE/crs

export ORACLE_CRS HOME=$ORACLE_BASE/crs

export LD_LIBRARY_PATH=:$CRS_HOME/lib:$CRS_HOME/lib32
export PATH=$CRS_HOME/bin:$PATH

Do disconnect from oracle user, and reconnect to load modified $HOME/.profile
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12.1.2 Cluster Ready Services Health Check

Check CRS processes on each nodes :

{nodel:

You have completed the CRS install. Now you want to verify if the install is valid.
To Ensure that the CRS install on all the nodes is valid, the following should be checked on all the nodes.

1. Ensure that you have successfully completed running root.sh on all nodes during the install. (Please
do not re-run root.sh, this is very dangerous and might corrupt your installation, The object of this step is to
only confirm if the root.sh was run successfully after the install

2. Run the command $ORA_CRS_HOME/bin/crs_stat. Please ensure that this command does not error out
but dumps the information for each resource. It does not matter what CRS stat returns for each resource. If
the crs_stat exits after printing information about each resource then it means that the CRSD daemon is up
and the client crs_stat utility can communicate with it.

e This will also indicate that the CRSD can read the OCR.

e |f the crs_stat errors out with CRS-0202: No resources are registered, Then this means that there
are no resources registered, and at this stage you missed the VIP configuration. This is not an error
but is mostly because at this stage you missed the VIP configuration.

{node1:oracle}/oh10g ->crs_stat -t

Execute Name Type Target State Host
crs stat —t ora.nodel.gsd application ONLINE ONLINE node1
— ora.nodel.ons application ONLINE ONLINE node1
ora.nodel.vip application ONLINE ONLINE nodet
on one node ora.node2.gsd application ONLINE ONLINE node2
as oracle user : ora.node2.ons application ONLINE ONLINE node2

ora.node2.vip application ONLINE ONLINE node2
{node1:oracle}/oh10g ->

3. Run the command $ORA_CRS_HOME/bin/olsnodes. This should return all the nodes of the cluster.
Successful run of this command would mean that the css is up and running. Also the CSS from each node
can talk to the CSS of other nodes.

{node1:oracle}/oh10g ->crs_stat -t

Execute Name Type Target State Host
ora.nodel.gsd application ONLINE ONLINE node1
olsnodes ora.node1.ons application ONLINE ONLINE nodef
ora.nodel.vip application ONLINE ONLINE nodet
on both node ora.node2.gsd application ONLINE ONLINE node2
as oracle user : ora.node2.ons application ONLINE ONLINE node2

ora.node2.vip application ONLINE ONLINE node2
{node1:oracle}/oh10g ->
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4. Output of crsctl check crs/ cssd / crsd / evid returns ".... daemon appears healthy"

CRS health check

cssd, crsd, evmd
health check

CRS software version
query

ORACLE

{node1:oracle}/oh10g/crs/bin ->crsctl check crs
CSS appears healthy
CRS appears healthy
EVM appears healthy

{node2:oracle}/oh10g/crs/bin ->crsctl check crs
CSS appears healthy
CRS appears healthy
EVM appears healthy

{node1:oracle}/oh10g/crs/bin ->crsctl check cssd
CSS appears healthy

{node1:oracle}/oh10g/crs/bin ->crsctl check crsd

CRS appears healthy

{node1:oracle}/oh10g/crs/bin ->crsctl check evmd
EVM appears healthy

{node2:oracle}/oh10g/crs/bin ->crsctl check cssd
CSS appears healthy

{node2:oracle}/oh10g/crs/bin ->crsctl check crsd

CRS appears healthy

{node2:oracle}/oh10g/crs/bin ->crsctl check evmd
EVM appears healthy

{node1:oracle}/oh10g/crs/bin ->crsctl query crs softwareversion
CRS software version on node [node1] is [10.2.0.1.0]

{node1:oracle}/oh10g/crs/bin ->crsctl query crs softwareversion node2
CRS software version on node [node?2] is [10.2.0.1.0]
{node1:oracle}/oh10g/crs/bin ->
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12.1.3 Interconnect Network configuration Checkup

After CRS installation is completed, verify that the public and cluster interconnect have been set to the
desired values by entering the following commands as root:

Note : oifcfg is found in the <CRS HOME>/bin/oifcfg

$ oifcfg getif
This command should return values for global “public” and global “cluster_interconnect”; for example:
{node1:oraclej/oh10g ->oifcfg getif
en0 10.3.25.0 global public
en1 10.10.25.0 global cluster_interconnect
{node1:oraclej/oh10g ->
If the command does not return a value for global cluster_interconnect, enter the following commands:
# oifcfg delif -global
# oifcfg setif -global <interface names>/<subnets:public
# oifcfg setif —global <interface name>/<subnets:cluster_interconnect
For example:
# oifcfg delif -global
# oifcfg setif -global en0/10.3.25.0.0:public

# oifcfg setif -global en1/10.10.25.0.0:cluster_interconnect

Enter the following command to verify the new settings:

# oifcfg getif

¢ If necessary and only for troubleshooting purpose, disable the automatic reboot of AIX nodes when
node fail to communicate with CRS daemons, or fail to access OCR and Voting disk.
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12.1.4 Oracle CLuster Registry content Check and Backup

{node1:oracle}/oh10g/crs/bin ->ocrcheck
Check Oracle Cluster  Status of Oracle Cluster Registry is as follows :

Registry Integrity Version : 2
Total space (kbytes) : 204712
As oracle user, Used space (kbytes) 4624
Execute ocrcheck Available space (kbytes) : 200088
ID 1 668290851
Device/File Name : /dev/ocr1_disk

Device/File integrity check succeeded
Device/File not configured
Cluster registry integrity check succeeded

{node1:oracle}/oh10g/crs/bin ->

AS root user : {node1:oracle}/oh10g/crs/bin ->su
root's Password:
Export Oracle {node1:oracle}/oh10g/crs/bin ->ocrconfig -export /oh10g/ocr_export.dmp1 -s online
Cluster Registry  {node1:oracle}/oh10g/crs/bin ->Is -la /oh10g/*.dmp
content -rw-r--r-- 1root system 106420 Jan 30 18:30 /oh10g/ocr_export.dmp
{node1:oracle}/oh10g/crs/bin ->

= you can/must not edit/modify this exported file

{node1:oracle}/oh10g/crs/bin ->ocrconfig -showbackup
View OCR automatic
periodic backup node1l 2006/01/30 16:03:03 /oh10g/crs/cdata/crs
managed by Oracle
Clusterware nodel 2006/01/30 12:03:00 /oh10g/crs/cdata/crs

nodel 2006/01/30 08:02:59 /oh10g/crs/cdata/crs
nodel 2006/01/29 00:02:51 /oh10g/crs/cdata/crs

nodel 2006/01/25 13:02:10 /oh10g/crs/cdata/crs
{node1:oracle}/oh10g/crs/bin ->
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12.2 SOME USEFULL COMMANDS

AS root user /oh10g/crs/bin/crsctl start crs to start the CRS

Command to start/stop the CRS deamons : /oh10g/crs/bin/crsctl stop crs to stop the CRS
12.3 ACCESSING CRS LOGS

To view CRS logs cd /oh10g/crs/nodename....

In our case nodename will be node1 for CRS logs on node1
And nodename will be node2 for CRS logs on node2

12.4 WHAT HAs BEEN DONE ?

At this stage :

¢ The Oracle Cluster Registry and Voting Disk are created and configured
The Oracle Cluster Ready Services is installed, and started on all nodes.
e The VIP (Virtual IP), GSD and ONS application resources are configured on all nodes.

12.5 VIP AND CRS TROUBLESHOUTING

» If problems occurs with VIP configuration assistant, please use the
metalink notes specified in this chapter.

Metalink Note 296856.1- Configuring the IBM AIX 5L Operating System for the Oracle 10g VIP

Metalink Note 294336.1- Changing the check interval for the Oracle 10g VIP

Metalink Note 276434.1- Modifying the VIP of a Cluster Node

Metalink Note 298895.1- Modifying the default gateway address used by the Oracle 10g VIP

Metalink Note 264847.1- How to Configure Virtual IPs for 10g RAC

How to delete VIP IP Example for our case :
allias on public network
card On node1 as root = Ifconfig en0 delete 10.3.25.181

On node2 as root = Ifconfig en0 delete 10.3.25.182
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12.6 HoOWw TO CLEAN A FAILED CRS INSTALLATION

Metalink Note 239998.1 - 10g RAC: How to Clean Up After a Failed CRS Install
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13 INSTALL THE ORACLE 10G SOFTWARE

Starting The 10g Software Installation (In¢cl. RAC)

=AIXSL MLXX

sListanes { Thsnarmes

s | Lis!

+OCR (Oracle Cluster Regisiry)
Voting Disk

AIXSL MLXX

sListener | Tnspames

Oracle RAC option installation just have to be done only starting from one node. Once the first node is installed,
Oracle OUI automatically starts the copy of the mandatory files on the second node, using rep command. This step
could last long, depending on the network speed (one hour...), without any message. So, don’t think the OUl is
stalled, and look at the network traffic before canceling the installation !

You can also create a staging area. The name of the subdirectories is in the format “Disk1” to “Disk3”

As root user, execute :

xhost +

// Run the AIX command "/usr/sbin/slibclean” as "root" to clean all unreferenced libraries from memory !!!

Login as oracle and follow the procedure hereunder...

// Setup and export your DISPLAY, TMP and TEMP variables

- export DISPLAY=.......

- export TMP=/tmp With /tmp or other destination having enough free space, about 500Mb
- export TEMP=/tmp

- export TMPDIR=/tmp
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//IF AIX5L release 5.3 is used, do modify the file oraparam.ini, and cluster.ini in Disk1/installer

update entries AIX5200 to AIX5300 on both files, and execute :
$/<cdrom_mount_point>/runinstaller

Or execute : ./runinstaller -ignoreSysPrereqs

OUI (Oracle Universal Installer) chek the operating system requirements for AIX5L 5.3.0.0. If AIX maintenance level
1, 2, 3 are installed, the installer will notice (no further actions) and will go to the next step.

To chek AIX mantenance level installed on each node :
-> instfix —i|grep ML

All filesets for 5.3.0.0_AIX_ML were found.

All filesets for 5300-01_AIX_ML were found.

All filesets for 5300-02_AIX_ML were found.

All filesets for 5300-03_AIX_ ML were found.

OUI (Oracle Universal Installer) asks you to run rootpre.sh as root.
At the OUI Welcome screen, click Next.

[=] ¥ Desklop
Answer 'n' to abort installation and then ask root to run ‘rootpre.sh’

e PR SRR SRR SRR A R RS REES LR LA ERSEEE SRR EREREEEESELESEEE SRR R RS

Has 'rootpre.sh’ been run by root? [ysn] (n)

N Make sure to execute rootpre.sh on each node (Should be already done with the CRS
Installation), before you click to the next step

At the OUI Welcome screen

| Welcome
| The Cracls Universal instalter guidas you thiough chd inscataien and configuration of
weur dracde produsts &

Chick “Inzrallad Produsts,, “to see sl insmaliad praduces

Just click Next ...

el Producrs:

ABDU Drichi L bl Iraraier

| Hein Irestal et B it il |___ﬂ-_=_q_|____ ) 12t Cancel
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Select Installation Type
| Oracla Database 109 10.2.0.1.0

what typa of installansn do you want?
 Ertarprise Bdmien (3. 400E)
i Corgbinse 109 Ememnse Baion. 10 st dumabars se e Torthe g, j53 ser-managng dnatae
| T s e SCA DTy, perTormincs, igh wiabiTy Snd secur iy TENURES FEqUIE 10 AR I Pk A0
denurduig, missian camcy wiplcyions
N7 Zrendard Edimian (3.4 0CE)

rcie Darsbinse 10 5o ntrd Edinin i Ml Tor wa kg rasars, o LR e zen
i reg s b o] T 7L et AT pAYerin gL

& Cugrorm

ERNDAES 4000 b 10 € PulCeie B i BTSN 0o Pyl 5 103 Pt

ProducT Langoapac

| Hein TrestaRisct Brod ct=: Frack | Hes 18k Cancel

Specify Home Details
Destinatian
Erder ar seleri & name far the insalsion s it full poih whes vol sent b nrislhe procicd
Hame; [GliHom bl g =
Faitv  [ranicgdntiog Browse |
L]
el | Insiglled frocuris Bk Heast . Linet Cancel

ORACLE |

Specify Hardware Cluster lnsullg,tiun Mode

B Cluster Installatizn
Sef et 0okl s [T kBTN 10 Thd BRI §n Ve harmhwang ERIEvErwhi e e ireraler shduid sl
products that wou ek n 1 nnston

| Nad e
| rarte1

Qesakicr &l |
™ Local Instalistien
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Select the installation type :

You have the option to choose
Enterprise, Standard Edition, or
Custom to proceed.

Choose the “Custom” option to
avoid creating a database by
default.

Then click Next ...

Specify File Locations :
Do not change the Source field

Specify a different
ORACLE_HOME Name with its
own directory for the Oracle
software installation.

// This ORACLE_HOME must
be different then the CRS
ORACLE_HOME.

Then click Next ...

//If you don’t see the following screen with Node selection, it might be that your CRS is down on one or all
nodes. = Please check if CRS is up and running on all nodes.

Specify Hardware Cluster
Installation Mode :

Select Cluster Installation

AND the other nodes on to which
the Oracle RDBMS software will
be installed. It is not necessary to
select the node on which the OUI
is currently running. Click Next.

Then click Next ...
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Available Product Components :

Select the product components for
Oracle Database 10g that you
want to install.

INFO : Compared to 10gRAC R1
installation, there is no “Real
Application Cluster” option to
select.

Then click Next ...

The installer will check some
product-specific Prerequisite.

Don't take care of the lines with
checking at status “Not executed”,
These are just warnings because
AlIX maintenance level might be
higher then 5300, which is the
case in our example (MLO3).

Then click Next ...

Privileged Operating Systems
Groups :

Verify the UNIX primary group
name of the user which controls
the installation of the Oracle10g
software.

(Use unix command id to find out)

And specify the Privileged
Operating System Groups to the
value found.

In our example, this must be “dba”
(Primary group of unix oracle user)
to be set for both entries.

Then click Next ...
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Create Database :

Choose “No”, we don’t want to
create a database at this stage.

Then click Next ...

Summary :

The Summary screen will be
presented. Confirm that the RAC
database software and other
selected options will be
installed.

Check Cluster Nodes and Remote
Nodes lists.

The OUI will install the Oracle 10g
software on to the local node, and
then copy this information to the
other selected nodes.

Then click Install ...

Install :

The Oracle Universal Installer
will proceed the installation on
the first node, then will copy
automatically the code on the
others selected nodes.

Just wait for the next screen ...

During the copy, you may be
prompt to enter the source location
for Disk2 and Disk3.
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N If you get this

f;llowmg error message % Remcﬂe ‘ArtachHarme! failed on nodes; nnde2' Refer to
zohmgfnramvenror‘v}Iugs,flnstaHAttlansz006 01-25 Q4—59q12PM
log’ for details, . y . - : -
“You can manualby re-run the following command on the failed nodes
after the installation
,ftah10g,ft:ibl@Igmm,fbln.frunlnstaller ~attachHome hﬂClustarEnglad
ORACLE HOME=/ohl0g/dbl0g
TCJRMZLE HOME_MNAME=0UIHomeDBL CLUSTER_MODES= nl:ldEfL
node2 "}WEN:TORY LOCATION=jnhlogfnmlnw'entorv'
[ OCAI MOMF=<nnre an whirh rommand is tn be rins

. |
Do execute the script j S
bellow : : E— —— .
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Jruninstaller -attachHome -noClusterEnabled ORACLE_HOME=/o0h10g/db10g
ORACLE_HOME_NAME=OUIHomeDB1 CLUSTER_NODES=node1,node2
"INVENTORY_LOCATION=/0h10g/Oralnventory” LOCAL_NODE=node2

And check the
result to be
succeed !!

et Setup Privileges :

Il'l o 'I'Inll;el'ﬂlmllll O POk n SOrgle Ao 10 Do eeocin b a8 10 Snand® UEE i each o
- At this stage, run the “root.sh”
R | bl script on each selected nodes
i humbs | Soapn Ledanian Nn.rhs
o L Johl0greEs 108 rand, =h inocel rmded
R
o (I Execute the root.sh on each
[} T Ipen A bl w e node ...

200 0 an “rop®

A 3, Fun the wripes inasch chisier made L4

A, Ry ho s vl reched arecd o bW ® O 1 CEam LG

- S —m——
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On first node,

Then second node ...

Oracte Unlversal mstaller: Install

| Execute Coniiperation sorips
Thi Malowing confiporakon sorgfs read 10 D8 eobou] i a0 *nind® User i each dusar
[ B
. . LU
Coming back to this R | e
. | paas L |
previous screen, i .rm.rmr SEnpl Ldaiar Modkas
o | Joh10gic ] o/ mok s noce . mded
= ¥
Just click OK t
i [[H k
MU T et thie condl AR R S
- 1 Cipen @ barmeny s redrw
2. Lagin an *poot
ar 3, Fun e sriprsin axch chisier naoe L
. A, Fol LTy 1 7S vl rechTen. Anedd ik ® D8 10 COminLg
Tou
{5 =1
ORACLE

Oracle Unkseraal Instalier: End of hstaliation

End of Installation

Plaase remambar

Thia skt adlatiosn of Oralle Datanase 104) vl SlCoasaril.

End of Installation :

This screen will automatically
appear.

LIALE lisrad halow,

150 P LURL
htpif fnede 1ESED fizglplus

ISGEPius DER LR
hetpsd s de 1S SEO sl s dba

Frisiiad Frocucts
CRACLE
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Thiefzilowing [AEE Spphicetens frave besn deploped ard are sccesmible gtthe |2

Check that it is successful and
write down the URL list of the
J2EE applications that have been
deployed (isqlplus, ...).

Then click Exit ...
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13.1 10G SOFTWARE POST-INSTALLATION TASK
13.1.1 Oracle User .profile update

» To be done on each node.
Oracle environment : vi SHOME/.profile file in Oracle’s home directory

Add the entries in bold blue color

export ORACLE_BASE=/oh10g

export AIXTHREAD_SCOPE=S

export TMP=/tmp

export TEMP=/tmp

export TMPDIR=/tmp

umask 022

export CRS_HOME=$ORACLE_BASE/crs

export ORACLE_CRS_HOME=$ORACLE_BASE/crs

export ORACLE_HOME=$ORACLE_BASE/db10g

export LD_LIBRARY_PATH=$ORACLE_HOME/lib:$ CRS_HOME/lib:$ORACLE_HOME/Iib32:$ CRS_HOME/Iib32
export PATH=$ORACLE_HOME/bin:$CRS_HOME/bin:$PATH

Do disconnect from oracle user, and reconnect to load modified $SHOME/.profile

Installing Oracle 10g RAC Release 2 on IBM 1" SEXI™ W€ pSeries with AIX SL Pag_el1_8/_ 174
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13.1.2 Cluster Ready Services Health Check

Check CRS processes on each nodes :

{nodel:

Execute
crs_stat -t

on one node
as oracle user :

CR health check

cssd, crsd, evmchealth
check

13.2 WHAT HAS BEEN DONE ?

At this stage :

e The Oracle 10g Software with the Real Application Cluster option is installed.

Installing Oracle 10g RAC Release 2 on IBM 1" SEXI™ W€ pSeries with AIX SL
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{node1:oracle}/oh10g ->crs_stat -t
Name Type Target State Host

ora.nodel.gsd application ONLINE ONLINE node1
ora.nodel.ons application ONLINE ONLINE node1
ora.nodel.vip application ONLINE ONLINE nodet
ora.node2.gsd application ONLINE ONLINE node2
ora.node2.ons application ONLINE ONLINE node2
ora.node2.vip application ONLINE ONLINE node2
{node1:oracle}/oh10g ->

{node1:oracle}/oh10g/crs/bin ->crsctl check crs
CSS appears healthy
CRS appears healthy
EVM appears healthy

{node2:oracle}/oh10g/crs/bin ->crsctl check crs
CSS appears healthy
CRS appears healthy
EVM appears healthy

{node1:oracle}/oh10g/crs/bin ->crsctl check cssd
CSS appears healthy

{node1:oracle}/oh10g/crs/bin ->crsctl check crsd

CRS appears healthy

{node1:oracle}/oh10g/crs/bin ->crsctl check evmd
EVM appears healthy

{node2:oracle}/oh10g/crs/bin ->crsctl check cssd
CSS appears healthy

{node2:oracle}/oh10g/crs/bin ->crsctl check crsd

CRS appears healthy

{node2:oracle}/oh10g/crs/bin ->crsctl check evmd
EVM appears healthy

dorar Srtorrens Coprpe - Hentrmitree - Fawes
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14 ORACLE LISTENER CONFIGURATION

Connect as Oracle unix user from first node, and setup your DISPLAY
Execute netca & to lanch the database configuration assistant

‘Waicame 1o the Oracke kel Configuraion Asspan
This 1A Wl T i Clvn it Dbk CEYP D CORTGUration §lser,
Ipted hetow

Listmrer canfiguraiion
Haming Methocs confiuration
QWM CAN TISE 1 Ve ME Grarke et Conguraim

AR O a6 & Tepical condl guratian far e C1kk Haig
far mpre infarmation

S i A o ation. %

Cahi

Hep ) gl [ TR

14.1 LISTENER POST-CONFIGURATION TASK

{node1:oracle}/oh10g ->crs_stat -t
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./netca

Execute Name Type Target State Host
crs stat —t ora....E1.Isnr application ONLINE ONLINE
— ora.nodel.gsd application ONLINE ONLINE
ora.nodel.ons application ONLINE ONLINE
on one node ora.node1.vip application ONLINE ONLINE
as oracle user : ora....E2.Isnr application ONLINE ONLINE
ora.node2.gsd application ONLINE ONLINE
ora.node2.ons application ONLINE ONLINE
ora.node2.vip application ONLINE ONLINE

{node1:oracle}/oh10g ->

{node1:oracle}/oh10g/crs/bin ->su
root's Password:

AS root user :

Export Oracle
Cluster Registry
content

{node1:oracle}/oh10g/crs/bin ->Is -la /oh10g/*.dmp
-rw-r--r-- 1 root system
{node1:oracle}/oh10g/crs/bin ->

=» you can/must not edit/modify this exported file

14.2 WHAT HAS BEEN DONE ?

At this stage :

e The listeners for both nodes are configured and started.

Installing Oracle 10g RAC Release 2 on IBM 1" SEXI™ W€ pSeries with AIX SL
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Select “Perform Typical
Configuration”

Then click Next ...

nodei
node1
node1
node1

node2
node2
node2
node2

{node1:oracle}/oh10g/crs/bin ->ocrconfig -export /oh10g/ocr_export2.dmp -s online

106420 Jan 30 18:30 /oh10g/ocr_export.dmp
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15 ASM CONFIGURATION (ASM IMPLEMENTATION ONLY)

Connect as Oracle unix user from first node, and setup your DISPLAY
Execute dbca & to lanch the database configuration assistant .J/dbca

3 ]

i —|

DBCA Welcome Screen

Wkt 10 e Darabase Configuratm Asskran fof Sraca Redl Apelicainn Clustars

Thie Datahice Confguraion Adsotant anabiis viu 10 Orwale, Configune, o didéta & cletar
chifsbase and manage chiabase tempintey. K abo mables o i aod and clleie instances

W1z, and oty of . .
ST e S A Select the “Oracle Real Application
Salart 1ha dahabiaa he hit wau wokd et Craea o adminknar 1 .
Cluster Database” option.

& Crpcle e Appicyion Closiers detabiss

T Orele Andl NO@ie Aaaage L3

Then click Next ...

[T
Operations :
- TaR R T LR R TN R P T
I” Crenie a Dwabas
ot DA s T
A ihan Select the “Configure Automatic
I Wansge Tarpiceas 4 Storage Management” option.
& o ditcmefic Siorag Nabagren Then click Next ...
Tancel Heln i T
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Node Selection :

Make sure to select all RAC
nodes.

Then click Next ...

Create ASM Instance :

» Specify SYS password for
the ASM Instance

e Choose the type of
parameter file “Create
initialization parameter file
(IFILE)”

Then click Next ...

Create ASM Instance :

The assistant will create
the ASM instance on each
node.

Then click OK..
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— ____Database Configuration Assistant

0 Failed 10 retriove netwark listener resources reguired for
. the Feal Application Clusiars high availabilivy extensians
conflgurations on the Tollowing nodes: [nodel, nodez]

Do you want listeners on port 152 1 with prefis LISTEMER to
be created on nodes [nodel, node2] automaticalh? 1T vou

ruf Metl & Befnre rontiaulnm

would like to configure the listener with different properties,

JHEY - FUETH

Installing Oracle 10g RAC Release 2 on IBM 1" SEXI™ W€ pSeries with AIX SL

ORACLE

Create ASM Instance :

Assistant is creating the
ASM instance on each
node.

Just wait ...

Create ASM Instance :

This message will appears if
Oracle listeners are not
configured on all nodes.

IF SO = Just Click YES to
create oracle listeners on all
nodes ...

When assistant has finished to
create the listeners :

Do OPEN an AIX terminal as
oracle, and check with :

crs_stat —t

To see that listeners have been
created on both nodes.
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ASM Disk Groups :

Click on “Create New” ...

Create Disk Group :
Select Show Candidates
Specify Disk Group Name :

For our example, we specified
ASMDB_GROUP

Select Redundancy

e High (ASM mirroring, 3 copies)

¢ Normal (ASM mirroring, 2 copies)
e External (no ASM mirroring)
Then Select Disks

Then click OK to create ASM
Diskgroup...

ASM Disk Groups :

ASMDB_GROUP Disk Group
created

SELECT “Create New” for new
Disk Group.

OR “Finish” to exit
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| Databass Configuration Assistant. Step 3 of 3 ; ASM Disk 1

Haip
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operation

WAINTED 425
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15.1 ASM PosT-CONFIGURATION TASK

15.1.1 Cluster Ready Services Health Check

Check CRS processes on each nodes :

dorar Srtorrens Coprpe - Hentrmitree - Fawes

{nodel:

ifnodel:r

pordiclin

Execute
crs_stat -t

on one node
as oracle user :

CR health check

cssd, crsd, evmchealth
check
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ORACLE

{node1:oracle}/oh10g ->crs_stat -t

Host

Name Type Target State
ora....SM1.asm application ONLINE
ora....E1.Isnr application ONLINE
ora.nodel.gsd application ONLINE
ora.nodel.ons application ONLINE
ora.node1l.vip application ONLINE
ora....SM2.asm application ONLINE
ora....E2.Isnr application ONLINE
ora.node2.gsd application ONLINE
ora.node2.ons application ONLINE
ora.node2.vip application ONLINE

{node1:oracle}/oh10g ->

ONLINE
ONLINE

ONLINE
ONLINE
ONLINE

ONLINE
ONLINE

ONLINE
ONLINE
ONLINE

node1
node1
node1
node1
node1

node2
node2
node2
node2
node2

{node1:oracle}/oh10g/crs/bin ->crsctl check crs

CSS appears healthy
CRS appears healthy
EVM appears healthy

{node2:oracle}/oh10g/crs/bin ->crsctl check crs

CSS appears healthy
CRS appears healthy
EVM appears healthy

{node1:oracle}/oh10g/crs/bin ->crsctl check cssd

CSS appears healthy

{node1:oracle}/oh10g/crs/bin ->crsctl check crsd

CRS appears healthy

{node1:oracle}/oh10g/crs/bin ->crsctl check evmd

EVM appears healthy

{node2:oracle}/oh10g/crs/bin ->crsctl check cssd

CSS appears healthy

{node2:oracle}/oh10g/crs/bin ->crsctl check crsd

CRS appears healthy

{node2:oracle}/oh10g/crs/bin ->crsctl check evmd

EVM appears healthy

Page126/174




Check ASM deamons

For example on nodef :

dorar Sorerzone Cenres - fonreetiree ~ Faawes

{node1:oracle}/oh10g/crs/bin ->ps —ef|grep ASM

oracle 860214 1 0 Feb06 - 0:09 asm_IckO_+ASM1
oracle 925704 1 1 Feb06 -42:28 /oracle/db10g/bin/racgimon daemon
ora.fin1.ASM1.asm

oracle 929828 1 0 Feb06 - 0:12 asm_pmon_+ASM1
oracle 938186 1 0 Feb06 - 4:10 asm_diag_+ASM1
oracle 942284 1 0 Feb06 - 1:44 asm_Imon_+ASM1
oracle 946382 1 0 Feb06 - 0:54 asm_Imd0_+ASM1
oracle 950480 1 0 Feb06 - 1:11 asm_ImsO_+ASM1
oracle 954578 1 0 Feb06 - 0:02asm_mman_+ASM1
oracle 962774 1 0 Feb06 - 0:03 asm_dbw0_+ASM1
oracle 966872 1 0 Feb06 - 0:04 asm_Igwr_+ASM1
oracle 970970 1 0 Feb06 - 0:29 asm_ckpt_+ASM1
oracle 975068 1 0 Feb06 - 0:17 asm_smon_+ASM1
oracle 979166 1 0 Feb06 - 0:03 asm_rbal_+ASM1
oracle 1089556 1 0 Feb06 - 0:05 oracle+ASM1

(DESCRIPTION=(LOCAL=YES)(ADDRESS=(PROTOCOL=beq)))
oracle 1224790 1 0 Feb06 - 0:05 oracle+ASM1

(DESCRIPTION=(LOCAL=YES)(ADDRESS=(PROTOCOL=beq)))
root 1286218 1265672 0 12:29:51 pts/0 0:00 grep ASM

15.1.2 Oracle CLuster Registry content Check and Backup

Check Oracle Cluster

Registry Integrity

As oracle user,
Execute ocrcheck

AS root user :

Export Oracle
Cluster Registry
content

View OCR automatic

periodic backup
managed by Oracle
Clusterware

ORACLE
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{node1:oracle}/oh10g/crs/bin ->ocrcheck
Status of Oracle Cluster Registry is as follows :
Version : 2
Total space (kbytes) 204712
Used space (kbytes) 4624
Available space (kbytes) : 200088
ID : 668290851
Device/File Name : /dev/ocr1_disk
Device/File integrity check succeeded

Device/File not configured
Cluster registry integrity check succeeded

{node1:oracle}/oh10g/crs/bin ->

{node1:oracle}/oh10g/crs/bin ->su

root's Password:

{node1:oracle}/oh10g/crs/bin ->ocrconfig -export /oh10g/ocr_export3.dmp -s online
{node1:oracle}/oh10g/crs/bin ->Is -la /oh10g/*.dmp

-rw-r--r-- 1root system 106420 Jan 30 18:30 /oh10g/ocr_export.dmp
{node1:oracle}/oh10g/crs/bin ->

=>» you can/must not edit/modify this exported file

{node1:oracle}/oh10g/crs/bin ->ocrconfig -showbackup

nodel 2006/01/30 16:03:03 /oh10g/crs/cdata/crs

nodel 2006/01/30 12:03:00 /oh10g/crs/cdata/crs
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nodel 2006/01/30 08:02:59 /oh10g/crs/cdata/crs
nodel 2006/01/29 00:02:51 /oh10g/crs/cdata/crs

nodel 2006/01/25 13:02:10 /oh10g/crs/cdata/crs
{node1:oracle}/oh10g/crs/bin ->
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15.2 SOME USEFULL COMMANDS

AS oracle user For node 1
srvctl start asm —n nodef1 to start the ASM instance

Command to start/stop the ASM srvctl stop asm —n nodel to stop the ASM instance

Instances :
For node 2
srvctl start asm —n node2 to start the ASM instance
srvctl stop asm —n node2 to stop the ASM instance

To acces an ASM instance with From node1
sqlplus
set ORACLE_SID=+ASM1
sqlplus /nolog
connect /as sysdba
show sga

From node2

set ORACLE_SID=+ASM2
sqlplus /nolog

connect /as sysdba

show sga

15.3 WHAT HAS BEEN DONE ?

At this stage :

e ASM has been configured on both nodes
¢ The listeners are configured and started.
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