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1 THE AIM OF THIS DOCUMENT

This document is written to provide help to install Oracle9i Real Application Clusters (9.0.2.1.0) release 3 on
IBM pSeries servers with AIX 5L through a description of the different steps necessary to run Oracle9i RAC.

Metalink (http://metalink.oracle.com/metalink/plsql/ml2_gui.startup)

Jorwr Soturrons Center - Mowreeiizes - Fawer

Titre Oigine Réf érence
Oracle9i Installation Guide Release 2 (9.2.0.1.0) for Oracle Metalink A96167-01
UNIX Systems

Oracle9i Administrator's Reference Release 2 Oracle Metalink A97297-01
(9.2.0.1.0) for UNIX Systems

Oracle9i Release Notes Release 2 (9.2.0.1.0) for AIX- | Oracle Metalink A97605-01
Based 5L Systems (64-bit)

Oracle Universal Installer Concepts Guide Release 2.2 | Oracle Metalink A96697-01
Oracle9i Real Application Clusters Setup and Oracle Metalink A96600-01
Configuration Release 2 (9.2)

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

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

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

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
http://technet.oracle.com/docs/products/oracle9i/doc_library/release?/index.htm
http://otn.oracle.com/products/oracle9i/content.html

Oracle9i RAC home page : http://www.oracle.com/ip/index.html?rac_home.html

For HACMP Documentation refer to : http://www-1.ibm.com/servers/eserver/pseries/library/hacmp_docs.html
For GPFS Documentation refer to : http://www-1.ibm.com/servers/eserver/pseries/library/gpfs.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 EMEA Oracle/IBM Joint Solutions Center.

Use our email address :
oraclibm@fr.ibm.com

or our phone number :

+33 (0)4 67 34 67 49
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2 HARDWARE ARCHITECTURE

2.1 RAW DEVICES IMPLEMENTATION

rac92 cluster
Mode 1 - Mode?

R&C interconnect netwark
rac92_network

HACMP code HACMP code .

Orade code Orade code

racd?_cug
Concurrent disks

T T

Client tier public netwoark

Databaze raw devices

The cluster, named rac92_cluster, is composed of two IBM ' server pSeries using AIX SL.
The IBM AIX clustering layer, HACMP (High Availability Cluster Multi-Processing) is installed on both
machines, on internal disks.

A private network (for instance a gigabit ethernet point to point network) is designed only for Oracle
interconnect use (cache fusion between instances). This private network is mandatory. A proprietary switch can
also be used. A second gigabit ethernet interconnect, with a different network mask, can be setup for security
purposes, but it is not mandatory.

The client part is connected to the nodes with a standard network, totally separated from the interconnect
network.

Oracle9i RAC code is installed on the two machines of the cluster, on internal disks
The database files are stored in raw devices, on concurrent external disks (SSA disks or ESS disk bay)
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2.2 GPFS IMPLEMENTATION

rac92_cluster

Mode RAC interconnect network Mode?
racd2_network

HACMP code HACMP code .

[Cracle code] [Oracle code]

raci2_opfsun

Concurrent digks

T T

Client tier public network

Database file systems
[Oracle code]

GPFS (General Parallel File System) provides global access to data from any of the hosts within a cluster.

The cluster, named rac92_cluster, is composed of two IBM & server pSeries using AIX 5L.
The IBM AIX clustering layer, HACMP, is installed on both machines, on internal disks.

A private network (for instance a gigabit ethernet point to point network) is designed only for Oracle
interconnect use (cache fusion between instances). This private network is mandatory. A proprietary switch can
also be used. A second gigabit ethernet interconnect, with a different network mask, can be setup for security
purposes, but it is not mandatory.

Another private network is strongly recommended for GPFS (for instance a gigabit ethernet point to point
network).

The client part is connected to the nodes with a standard network, totally separated from the interconnect
network.

Oracle9i RAC code can be either installed on the two machines of the cluster, on internal disks or installed on
concurrent external disks on a GPFS file system.
The database files are stored in GPFS file systems, on concurrent external disks (SSA disks or ESS disk bay).
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3 INSTALLATION STEPS

Each box refers to a chapter.

@g the system (chap. 4
Configuring the network (chap. 5

]

Installing GPFS (chap. 7) ¢ Creating a concurrent
volume group (chap. 8

Creating the concurrent
logical volumes (chap. 9)

Configuring HAC AP for GPFS
implementation (chap. 11)

Configuring HACMP for raw-devices
implementation(chap. 10)

[
/<51‘ur'ﬁng HACMP (chap. 12
Configuring and starting
GPFS (chap. 13)

Setting up the Oracle
environment (chap. 14

Insi‘allin Oracle
software (chap. 15)
Creating the database
(chap. 16, 17)

Legend :

common (raw + gpfs) tasks
raw-device implementation tasks
gpfs implementation tasks
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4 PREPARING THE SYSTEM

4.1 HARDWARE REQUIREMENTS

RAM >= 512 MB
Command to check the physical memory : | sattr —El sysO —a real nem
Internal disk >=4 GB for the oracle code
Paging space = 2 x RAM, with a minimum of 400 MB
Nota : for big servers with more than 8 GB of memory, the paging space could be less than 2 x RAM.
To check the paging space configured : | sps —a
Temporary Disk Space: The Oracle Universal Installer requires up to 800 MB of free space in the /tmp
directory.
To check the free temporary space available :  df —k /tnp
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_tnp
export TMPDI R=/ new_t np
CD-ROM drive. If the server does not have a CD-ROM unit (like a SP node for example), it is still possible
to mount via NFS the drive from an other machine on the network.

4.2 SOFTWARE REQUIREMENTS

AIX 5L (5.1 ML3 or 5.2 ML2)
To determine the current operating system version : osl evel
To check the maintenance level applied : instfix -i | grep M

HACMP/ES/CRM 4.4 or 4.5
For a database implemented on general parallel file-systems: GPFS 2.1., two cases:

AIX 5.1

< AIX 5.1 ML 1 plus PTF for APAR 1Y33002 or later (Both the AIX 32 and 64 bit kernel are
supported).
» Oracle9i RAC Release 2 for AIX-Based 5L Systems (64-bit) or later
GPFS 2.1 requires the PTF for APAR 1Y34917.
» HACMP/ES Version 4.4.1 —or — Version 4.5 with PTF for IY32874 or later.
0 GPFS 2.1 has option of HACMP or RPD (RSCT Peer Domain)
0 Oracle RAC however still has HACMP requirement.

D3

X3

S

o

AIX 5.2 : Special Bids with following restrictions:

>

X3

A

GPFS for AIX, V2.1 (with service level U488745)
AIX 5L V5.2 (with service level U488362)
HACMP/ES Version 4.5 (with service level U487607)
Oracle9i RAC Release 2 or later

3-4 pSeries nodes

SAN cluster only

ESS disk with SDD only (no MPIO)

5

%

5

%

X3

¢

X3

A

5

%

5

%

It is recommended that customers running I/O intensive workloads should be using GPFS 2.1 64 bit version
(AIX 64 bit kernel) and should request the latest updates (efix or PTF) for GPFS problems 411186, 411866
and 410282.

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

4.3.1 Entreprise Storage Server (ESS Disks Bay)
Check with the system administrator that the ESS can be used with concurrent disks with HACMP/ES/CRM

4.3.2 SSA external disks microcode

It is particularly important for HACMP that all the SSA disks connected to the cluster are all at the same level of
microcode.

To list the SSA disks of the cluster : I scfg | grep pdisk
To check the microcode level : | scfg —vl pdisknn (ROS | evel and ID |ine)

For more information on the procedure of download and installation of new microcode,
See Appendix B : SSA disk & adapter microcode management.

4.3.3 SSA adapters microcode

To list the SSA adapters of a node : Iscfg | grep ssa
To check the microcode level : | scfg —vp ssann

For more information on the procedure of download and installation of new microcode,
see Appendix B : SSA disk & adapter microcode management.

4.4 USERS AND GROUPS

This setup has to be done on all the nodes of the cluster. Be sure that all the groups and user numbers (203, 204
and 205 in this example) are identical thru the nodes.

e snit group to create the following groups
dba Primary group for the oracle user.
hagsuser For high availability (if not already created).
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.
e smit user to create the users
oracle Owner of the database.

The oracle user must have dba as primary group, oinstall and hagsuser as secondary groups.
Also add the secondary group hagsuser to the root account.

Verification : check if the file / et ¢/ gr oup contains lines such as : (the numbers could be different)
hagsuser:!:203: oracle, root
dba:!:204: oracle
oinstall:!:205:0racle

*  Check if there is some AIX default limitations (especially on the file size)

File size limitation: ulimt —f

All limitations : ulimt -a

See also the file / et ¢/ securi ty/ | i m ts which shows the limits for each user. The default stanza

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 snit users

¢ Set a password to oracle user, the same for all the nodes of the cluster, with the command
passwd oracl e
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/etc/hosts file

/etc/hosts for

192.128.194.1
192.128.194.2
10. 10. 11. 141
10. 10. 11. 142
20. 20. 21. 141
20. 20. 21. 142

/etc/hosts.equiv file

Jorwr Soturrons Center - Mowreeiizes - Fawer

S NETWORK CONFIGURATION

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

HACMP (on bot h nodes)

nodel

node2

i nt erconnect _nodel
i nt erconnect _node2
gpfs_nodel
gpfs_node2

Put the list of machines or nodes into hosts.equiv.

/etc/hosts.equiv for HACMP (on both nodes)

nodel r oot
node2 r oot
i nterconnect _nodel r oot
i nt erconnect _node2 r oot
gpf s_nodel r oot
gpf s_node2 r oot
nodel oracle
node2 oracle
i nt erconnect _nodel oracle
i nt erconnect _node2 oracle
gpfs_nodel oracle
gpfs_node2 oracle

.rhosts file.

In the root’s and oracle’s home directory, put the list of machines.
$HOME!/.rhosts f or

HACMP confi guration

nodel r oot
node2 r oot
i nt erconnect _nodel r oot
i nt erconnect _node2 r oot
gpfs_nodel r oot
gpf s_node2 r oot
nodel oracle
node2 oracle
i nt erconnect _nodel oracle
i nt er connect _node2 oracle
gpfs_nodel oracle
gpf s_node2 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 correctly set up (node?2 is the secondary cluster machine) :

You are logged on nodel as oracle (or root) :

$ rlogin node2 (-> no pwd)
$ rcp /tnp/toto node2:/tnp/toto

$ rsh node2 pwd

France
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6 INSTALLING HACMP/ES/CRM ON A PSERIES CLUSTER

HACMP (High Availability Cluster Management Protocol) is a product which provide a high availability on a
cluster of machines (from 2 to 32 nodes).

HACMP/ES is the enhanced version of HACMP (Enhanced Scalability)

HACMP/CRM (Concurrent Ressource Manager) layer includes the CLVM, which enable the concurrent logical
volume manager.

In all this CookBook, HACMP means HACMP/ES/CRM.

The instances of the same parallel database have a concurrent access on the same external disks. It is a
concurrent access, and not a shared one.

In this Oracle9i RAC installation guide, the purpose is not to set up all the parameter stuff of HACMP. We will
focus on the concurrent volumes groups, which is enough to install and run Oracle9i RAC.

HACMP 4.4 or 4.5 is used for clusters of pSeries machines with AIX 5.1 or 5.2 (and also AIX 4.3.3)

The same installation have to be done on all the machines of the cluster (nodel & node2)

All the official HACMP documentation is available at : http://hacmp.aix.dfw.ibm.com/

How to install HACMP using smit install :

On the directory containing all the filesets, check if the hidden file . t oc exists. If not, when located on this
directory, make i nut oc .
If you are using a cdrom as source for this install, this file always exists on the installation media.

smt install specify the directory containing the filesets
Type F4 to list the filesets to install, rather than choosing "al | | atest”.

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

Filsesets cluster.es.xxx

See Appendix H : Filesets to be installed on the machines of the cluster, paragraph “HACMP 4.4” or “HACMP
4.5” to check that all the necessary filesets have been installed.

This appendix provides the result of the command :

Islpp -L | grep cluster
Note that the vsm filesets (Visual Software Manager, a X11 based smit tool) does not have to be installed.
Filsesets rsct.xx.xxx

RSCT (RS/6000 Cluster Technology) are the base filesets used by HACMP to manage the cluster.
RSCT 2.2 is used for clusters of pSeries machines with AIX 5.1 and RSCT 2.3 for machines with AIX 5.2.

During the installation, select all the common filesets, the HACMP support one, but not the PSSP support one.

See Appendix H : Filesets to be installed on the machines of the cluster paragraph HACMP 4.4 or 4.5 and
paragraph RSCT 2.2 or 2.3 to check that all the necessary filesets have been installed.

This appendix provides the result of the command :

Islpp -L | grep rsct
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6.1 PATCHES REQUIREMENTS

Rather than providing a list of patch which will become quickly obsolete, here are informations which will help
to

e identify necessary AIX patches (‘apar’ or ‘ptf’)
¢ check if a patch is installed
e download fixes

How to have the list of pre-requisite patches ?

Y

ou can have a look to :

http://metalink.oracle.com/metalink/plsql/ml2_gui.startup

How to check if a patch is installed ?

Execute : instfix —i k <APAR #>
For example : instfix —ik 1Y21047

Where fixes can be downloaded ?

Y

ou can download new AIX maintenance levels and specified patches on

For AIX 5.1:  http://techsupport.services.ibm.com/server/aix.fdc51
For AIX 4.3.3 : http://techsupport.services.ibm.com/rs6k/fixdb.html

A

>

6.2 POST INSTALL TASKS

fter all the filesets have been installed :

check the filesets committed : You must have at least the filesets listed in appendix H, with a release
number equal or higher.

Islpp -L | grep cluster

Islpp -L | grep rsct

add in the PATH environment variable the following directories
/usr/es/sbin/cluster

/usr/es/sbin/cluster/utilities

/usr/es/sbin/cluster/sbin

/usr/es/sbin/cluster/diag

check the existence of symbolic links from files contained in /usr/sbin/cluster to /usr/es/sbin/cluster. Else,
create then with I n —s.

Important :  After both RSCT and HACMP have been installed successfully on all the nodes, all the
machines have to been rebooted before going on with HACMP configuration.

In:
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7 INSTALLING GPFS
How to install HACMP using smit install :

On the directory containing all the filesets, check if the hidden file . t oC exists. If not, when located on this
directory, make i nut oc .
If you are using a cdrom as source for this install, this file always exists on the installation media.

smt install specify the directory containing the filesets
Type F4 to list the filesets to install, rather than choosing "al | | atest”.
To be sure of what you are doing, you can use the field preview only before proceeding to the real install.

Filsesets mmfs.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 mmfs

Post install task
Add GPFS binaries in root’s path.

export PATH=$PATH: / usr/| pp/ nmf s/ bin
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8 CREATING A CONCURRENT VOLUME GROUP

The database files and so on are stored on external concurrent disks. All the disks must be physically linked to
the two nodes. Because theses disks are connected on all the nodes, all the disks can be accessed by both of the
nodes, in a concurrent mode.

The database files can be stored on SSA disks or Entreprise Storage Server (ESS) connected to all the nodes.

If you are implementing a Oracle 9/ RAC with GPFS (no raw devices datafiles) you can skip this part and get
directly to chapter 11 — Configuring HACMP for GPFS implementation.
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Creating a concurrent Volume Group (VG)

Node 1 Node 2
VG mode VG mode

o : c 3 - c 3
g § Z i g £ S Action g g z i s £ S
K o z S » %o © o £ 5 o
o2 5 o2 0% 5 o<

X Create vg X

x | [x Varyon X

X X Varyoff X

X X Import X

X X Varyon X || x

X X Varyoff ‘ X X

Start
HACMP
¥z - gl 2 g%
s © o c o 5o (o] c 0
o o2 l o O g
HACMP
X X X running X X X
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e Check if the target disks are physically linked to the two machines of the cluster, and seen by both.
Run | spv command on both machines.

Note : the disk name can be different, depending on the others disks connected on each machine. Use the second
field of the output (PVid) of | Spv output to be sure you are dealing with the same physical disk from two hosts.

D sk nane PV identifier Vol unme group nhane
hdi sk0 0041d1db25e505a3 rootvg

hdi skl 004331ab68869a9b backup_vg

hdi sk2 none None

hdi sk3 none None

hdi sk4 0043319b1c53283e rac92_vg

If the Pvid is not yet affected (none), a value will be given while a volume group using this hdisk is created.

*  Create at the AIX level on the first machine (nodel) a concurrent volume group, rac92_cvg

nodel# smt vg
Add a Vol ume G oup

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

[Entry Fields]

VOLUME GROUP nane

[rac92_cvg]

Physical partition SIZE in negabytes 32 See Note 1 +

* PHYSI CAL VOLUME nanes [ hdi sk4] +

Activate vol ume group AUTOVATI CALLY no See Note 2 +
at systemrestart?

Vol umre Group MAJOR NUMBER [ 64] See Note 3 +#

Create VG Concurrent Capabl e? yes +

Aut o-varyon in Concurrent Mde? no +

% Notel:
With AIX 5.1, you can leave the default value, which is 4. AIX will take automatically the best partition
size. 32 MB for a 18.2 GB disk, 63 MB for a 36.4 GB disk.

% Note2:
Never chooseYES to activate at system restart, neither auto-varyon in concurrent mode. These tasks have
to be managed by HACMP. The volume group just has to be created with concurrent capability.

< Note3:

You must choose the major number to be sure the volume groups have the same major number on all the
nodes (caution, before choosing this number, you must be sure it is free on all the nodes).

The | vl st maj or command lists the first free major number on a machine.

To check all defined major number, type I's —al /dev/*
CrWrW--- 1 root system 64, O Aug 02 13:39 /dev/rac92_cvg

The major number for rac92_cvg volume group is 64.

*  Varyon manually the volume group on node2 :

varyonvg rac92_cvg
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e On this volume group , create all the logical volumes (raw devices) you need for your database

See Chapter 8 : Creating the concurrent logical volumes
See Appendix C : Logical volumes creation

e Importrac92_cvg volume group on the second machine (node2)
On the first machine, type varyof fvg rac92 cvg

On the second machine, import the definition of the volume group :

node2# smt vg
I nport a Vol une Group

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

[Entry Fields]

VOLUME GROUP nane [rac92_cvg]

* PHYSI CAL VOLUME nane [ hdi sk4] +
Vol umre G oup MAJOR NUMBER [ 64] +#
Make this VG Concurrent Capabl e? yes +
Make default varyon of VG Concurrent? no +

The physical volume name (hdisk) could not have the same number on both sides. Check the PVID of the disk,
because it’s the only information reliable and unique thru the cluster.
Be sure to have the same major number. This number has to be undefined on all the nodes.

K/

< Note:

The import of a volume group resets to YES the field “Activate vol ume group automatically at
system restart”, which has to be set to NO

To do it manually : chvg -a
Or you can also modify this flag using smni t

n

*  Varyon manually the volume group on node2 :

varyonvg rac92_cvg

The new volume group is now defined on the all the machines of the cluster, with the concurrent capable feature
set on.

e  Test the availability of the volume group on the two nodes

The volume group is now defined on all the nodes of the cluster, with concurrent capability. But it is not yet
varied on in concurrent mode. This is the goal of HACMP.

Before HACMP is up and running, the rac92 cvg volume group is defined on all the nodes, but can be varied on
at one time on a single machine only. Don’t try to varyon rac92_cvg manually in concurrent mode, this task is
devoted to HACMP only.

To list the volume groups defined on the machine : | svg
To list the varied on volume groups : | svg —o0

To switch the volume group from one node to the other one, do :
varyof fvg rac92_cvg on the machine where it is varied on
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varyonvg rac92_cvg on the other node

| svg rac92 _cvg :

VOLUME GROUP: rac92_cvg VG | DENTI FI ER° 00004c00000000ee20634e17
VG STATE: active PP SI ZE: 32 megabyt e(s)

VG PERM SSION:  read/wite TOTAL PPs: 1084 (34688 negabyt es)
MAX LVs: 256 FREE PPs: 657 (21024 negabyt es)
LVs: 12 USED PPs: 427 (13664 negabytes)
OPEN LVs: 12 QUORUM 3

TOTAL PVs: 4 VG DESCRI PTORS: 4

STALE PVs: 0 STALE PPs: 0

ACTI VE PVs: 4 AUTO ON: no

Concurrent: Capabl e Aut o- Concurrent: Disabl ed

VG Mode: Concurrent

Node | D: 1 Active Nodes:

MAX PPs per PV: 1016 MAX PVs: 32

LTG si ze: 128 kil obyte(s) AUTO SYNC: no

HOT SPARE: no

You should have a similar output on all the nodes.
Note that at this point of the disks setup, the VG Mode is not be concurrent yet. But it must be concurrent after
the starting of HACMP !

For a script, see Appendix C : Logical volumes creation
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9 CREATING THE CONCURRENT LOGICAL VOLUMES

If you are implementing a Oracle 9i RAC with GPFS (no raw devices datafiles) you can skip this part and get
directly to chapter 11 — Configuring HACMP for GPFS implementation.

Adding a Logical Volume in an active Volume Group (VG)
(Via Logical Volume Manager)

Node 1 Node 2
VG mode VG mode

° s It ° s It
2 g z i E’ E S Action g s z i E’ E S
5|56 ||2]]53 g l|°||S||2]]5¢s
0 < =) < 0 g =) <

X X X Active X X X

VG
Stop
HACMP
x | [x Varyon X X
*
X || x Mklv X X
* At this point this new LV is unknown on
this node

X X varyoff % %

X X export X

X X import X X

1 * At this point this new LV is known on
this node
Start
HACMP
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Adding a Logical Volume in an active Volume Group (VG)
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(Via HACMP)
Node 1 Node 2
VG mode VG mode
T .: c T . c
g g Z i § E § Action £ § Z y E E g
S, |C||O||£]|| 6 8o | C||O||Z2]||6&e
o S < o g =] <
x | [ x X Active x | [ x X
VG
Smit hacmp
Cluster manager
Conc. LVM
Conc LV
Add conc LV
X X X X X X
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Design of the RAC database.

As said previously, the database can be implemented in raw-devices or in file-systems (with GPFS).

In a raw-device implementation, each logical volume created is used as a raw-device and will represent one
datafile (or redolog or control file...). See the table #1 below to have a list of logical volumes required for a

minimal database implementation.

Table #1. A minimal database implementation requires the following raw devices :

Size Logical Volume Raw device name Purpose
name
1024 MB | rac_systemO1 /dev/rrac_systemQ1 SYSTEM tablespace
256 MB | rac_undotbs01 /dev/rrac_undotbs1 UNDO Tablespace (instance #1)
256 MB | rac_undotbs02 /dev/rrac_undotbs2 UNDO Tablespace (instance #2)
128 MB | rac redo01 /dev/rrac_redol Redolog Thread #1, Group #1
128 MB | rac_redo02 /dev/rrac_redo2 Redolog Thread #1, Group #2
128 MB | rac_redo03 /dev/rrac_redo3 Redolog Thread #1, Group #3
128 MB | rac_redo04 /dev/rrac_redo4 Redolog Thread #2, Group #1
128 MB | rac redo05 /dev/rrac_redo5 Redolog Thread #2, Group #2
128 MB | rac_redo06 /dev/rrac_redo6 Redolog Thread #2, Group #3
32 MB | rac_control01 /dev/rrac_control01 Control File # 1
32 MB | rac_control02 /dev/rrac_control02 Control File # 2
32 MB | rac_control03 /dev/rrac_control03 Control File # 3
32 MB | rac _spfile /dev/rrac_spfile For spfile (if used)
128 MB | rac_srvconfig /dev/rrac_srvconfig For srvctl tool (if used)
128 MB | rac_data /dev/rrac_data DATA tablespace
128 MB | rac_index /dev/rrac_index INDEX tablespace
128 MB | rac_temp /dev/rrac_temp TEMP tablespace

The redologs and undo logical volumes have to be dedicated on each instance.

A script is provided in Appendix C : Logical volumes creation to create the volumes groups and the logical
volume as specified above.

Some sample command from this appendix :
nkvg -f —c -y rac92_cvg -V 64' -s'32' <disk list>
nklv -y'rac_systenDl' rac92_cvg 16 ext _di sk # 512 MB

The volume group, rac92 cvg, is build with a physical partition (PP) size (of 32MB for example). The size of
the logical volume is expressed in number of PP, not in Kbytes.

Once a logical volume new_| v is created on a node, two new entries appears in the /dev directory :

/ dev/ new_| v which is normally used by LVM for file systems.

[ dev/rnew_| v where the “r” stands for raw device. This is the device name to use with Oracle for a raw-
device implementation.

Important for raw-device implementation : check that the owner of / dev/ rnew_| v is oracle, group dba,
and that oracle have the read and write privilege.
If needed, do as root (on all the nodes) :

chown oracl e: dba /dev/*rac_*
chnmod go+rw /dev/*rac_*
(for the GPFS implementation, we will see later for the ownership and permissions...)
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Once new logical volumes are created or modified on a node, the other node has to update its ODM (AIX
internal repository), by retrieving the information on the concurrent disk.

redefi nevg —d <di sk nanme> rac92_cvg

This command can also done with the following sequence :

varyof fvg rac92 cvg
exportvg rac92_cvg
i nportvg -y rac92_cvg -V<nmgj or nunber> <di sk nane>
varyonvg rac92_cvg

The same command have to be executed on the others nodes, as soon as an update has been made on one node.
It is important for HACMP that all the ODM databases of all the nodes have the same level of update about the
logical volumes of the concurrent disk. This point is checked by HACMP during the synchronization process.

You should have a similar output on all the nodes.

I svg =l rac92_cvg (raw-devices implementation, according table #1):
rac92_cvg:
LV NAME TYPE LPs PPs PVs LV STATE MOUNT PO NT
rac_systen0l jfs 32 32 1 open/ syncd N A
rac_undot bs01 jfs 8 8 1 open/ syncd N A
rac_undot bs02 jfs 8 8 1 open/ syncd N A
rac_redo01 jfs 4 4 1 open/ syncd N A
rac_redo02 jfs 4 4 1 open/ syncd N A
rac_redo03 jfs 4 4 1 open/ syncd N A
rac_redo04 jfs 4 4 1 open/ syncd N A
rac_redo05 jfs 4 4 1 open/ syncd N A
rac_redo06 jfs 4 4 1 open/ syncd N A
rac_control 01 jfs 1 1 1 open/ syncd N A
rac_control 02 jfs 1 1 1 open/ syncd N A
rac_control 03 jfs 1 1 1 open/ syncd N A
rac_srvconfig jfs 4 4 1 open/ syncd N A
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10 CONFIGURING HACMP - RAW-DEVICES IMPLEMENTATION

Main steps for implementing an HACMP configuration :

Consult the HACMP documentation, available on http.//hacmp.aix.dfw.ibm.com/

All this steps have to be done using one node only. During the synchronization process, HACMP will copy the
whole configuration to every node in the cluster. This functionality is called SPOC (Single Point Of Control)
Every time you have modified the topology or resources of the cluster, don’t forget to synchronize.

Configuring HACMP using Smit menus

Cluster Configuration

T Cluster topology

» Configure cluster

l—” Add cluster definition

» Configure node

l—> Add cluster nodes

» Configure network

l—b Config IP based networks

l—b Discover current network config

—»| Cluster Wide Config

Add a network

y

Config Adapters

—» Add IP -Based network ( *2)

l—» Add an adapter

| Synchronize Cluster Topology

| Cluster resources

—»| Define a resource group

A4

Add a resource group

—»-| Change/show Res/attrib for a res. group

Synchronize cluster resources

Installing Oracle 9; RAC on IBM ! SE3TWET pSeries with AIX 5L page 23/ 8

ORACLE

France

[lm]]




JSC

EMEA
IEM

Jorwr Soturrons Center - Mowreeiizes - Fawer

Joint Soluw

On one of the nodes of the cluster, do the following steps :
Don’t try to make cluster configuration at the same time on two nodes. Make a synchronization first.

e Configure the cluster : snit hacnp, and follow the screens

In this step you give an identifier and a name to your cluster.

HACMP
Move cursor to desired item and press Enter.

Cluster Configuration
Cluster Services

Cluster System Management
Cluster Recovery Aids

RAS Support

Fl=Help F2=Refresh F3=Cancel F8=Image
F9=Shell F10=Exit Enter=Do
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First of all, define the cluster hardware topology, which includes the nodes participating to the cluster, the

network, and network interfaces.

Cluster Configuration
Move cursor to desired item and press Enter.

Cluster Topology

Cluster Security

Cluster Resources

Cluster Snapshots

Cluster Verification

Cluster Custom Modification

Restore System Default Configuration from Active Configuration
Advanced Performance Tuning Parameters

F1=Help
F9=Shell

F2=Refresh
F10=Exit

F3=Cancel
Enter=Do

F8=Image

Cluster Topology
Move cursor to desired item and press Enter.

Configure Cluster

Configure Nodes

Configure Networks

Configure Adapters

Configure Sites

Configure Global Networks

Configure Network Modules

Configure Topology Services and Group Services
Show Cluster Topology

Synchronize Cluster Topology

F2=Refresh
F10=Exit

F3=Cancel
Enter=Do

Fl=Help
F9=Shell

F8=Image
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Configure Cluster
Move cursor to desired item and press Enter.
Add a Cluster Definition

Change / Show Cluster Definition
Remove Cluster Definition

F3=Cancel
Enter=Do

Fl1=Help F2=Refresh
F9=Shell F10=Exit

F8=Image

Add a Cluster Definition

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

[Entry Felds]
**NOTE: Cluster Manager MUST BE RESTARTED
in order for changes to be acknowledged. **

* Cluster ID [92] #
* Cluster Name [rac92 cluster]

F1=Help F2=Refresh F3=Cancel F4st
F5=Reset F6=Command F7=Edit F8&nbhge
F9=Shell F10=Exit Enter=Do

Cluster ID iS numeric

Cluster Name  is a label that must begin by a letter
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Here, you enter the name of the nodes participating to the cluster. Those names are the hostname, not the name

planned for interconnect network.

Cluster Topology
Move cursor to desired item and press Enter.

Configure Cluster

Configure Nodes

Configure Networks

Configure Adapters

Configure Sites

Configure Global Networks

Configure Network Modules

Configure Topology Services and Group Services
Show Cluster Topology

Synchronize Cluster Topology

Fl=Help F2=Refresh F3=Cancel F8=Image
F9=Shell F10=Exit Enter=Do

Add Cluster Nodes

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

[Entry Fields]
* Node Names [nodel node2]
Fl=Help F2=Refresh F3=Cancel F4=List
F5=Reset F6=Command F7=Edit F8=Image
F9=Shell F10=Exit Enter=Do
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In the case of the implementation of a concurrent volume group, only a private network is needed. It’s not
necessary to define boot, service and standby addresses like in cascading or rotating HACMP configurations. In
RAC environments, you will need a high performance private network between the machines participating to the
RAC cluster. The network type of this interconnect can be HPS (High Performance Switch) or ethernet (use a

point to point gigabit ethernet, for example).

Cluster Topology
Move cursor to desired item and press Enter.

Configure Cluster

Configure Nodes

Configure Networks

Configure Adapters

Configure Sites

Configure Global Networks

Configure Network Modules

Configure Topology Services and Group Services
Show Cluster Topology

Synchronize Cluster Topology

F1=Help F2=Refresh F3=Cancel F8=Image
F9=Shell F10=Exit Enter=Do
Choose : Configure IP-based networks
Choose : Discover Current Network Configuration
Choose : Cluster-wide Configuration
Choose : Add a Network

Add an IP-based Network

Type or select values in entry fields.

Press Enter AFTER making all desired changes.

[Entry Fields]

* Network Name [rac92_network]

* Network Attribute private
Network Type [ ether] +
Subnet(s) [255.255.255.0] =
Esc+1=Help Esct+2=Refresh  Esc+3=Cancel Esc+8=Image

Esc+9=Shell Esct+0=Exit Enter=Do
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There must be one adapter by machine. This adapter is configured for the interconnect network. It is not the
hostname.

Cluster Topology
Move cursor to desired item and press Enter.

Configure Cluster

Configure Nodes

Configure Networks

Configure Adapters

Configure sites

Configure Global Networks

Configure Network Modules

Configure Topology Services and Group Services
Show Cluster Topology

Synchronize Cluster Topology

F1=Help F2=Refresh F3=Cancel F8=Image
F9=Shell F10=Exit Enter=Do
Choose : Adapters on [P-based network
Choose : Add an adapter
Add an IP-based Adapter
Type or select values in entry fields.
Press Enter AFTER making all desired changes.
[Entry Fields]
* Adapter IP Label [interconnect_nodel] s
Network Type ether
Network Name rac92_network
* Adapter Function [service] +
Adapter IP Address [10. 10. 11. 141 ]
Adapter Hardware Address [1
Node Name [nodel] +
Netmask [255.255.255.0] +
Fl1=Help F2=Refresh F3=Cancel F8=Image
F9=Shell F10=Exit Enter=Do

Configure also another interconnect adapter on the other node.
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Cluster Topology
Move cursor to desired item and press Enter.

Configure Cluster

Configure Nodes

Configure Networks

Configure Adapters

Configure sites

Configure Global Networks

Configure Network Modules

Configure Topology Services and Group Services
Show Cluster Topology

Synchronize Cluster Topology

Fl=Help F2=Refresh F3=Cancel F8=Image
F9=Shell F10=Exit Enter=Do

Synchronize Cluster Topology

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

[TOP] [Entry Fields]

Ignore Cluster Verification Errors? [No] 4
* Emulate or Actual? [Actual] 4
* Skip Cluster Verification [No] +
Note:

Only the local node's default configuration files
keep the changes you make for topology DARE
emulation. Once you run your emulation, to

restore the original configuration rather than
running an actual DARE, run the SMIT command,
"Restore System Default Configuration from Active

Configuration."

[MORE...9]
F1=Help F2=Refresh F3=Cancel F4=List
F5=Reset F6=Command F7=Edit F8=Image
F9=Shell F10=Exit Enter=Do

Now, the topology is defined and synchronized.
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The second configuration step is to define the concurrent volume group, which has to be varied on by HACMP.
This is called the resource.

Cluster Configuration
Move cursor to desired item and press Enter.

Cluster Topology

Cluster Security

Cluster Resources

Cluster Snapshots

Cluster Verification

Cluster Custom Modification

Restore System Default Configuration from Active Configuration
Advanced Performance Tuning Parameters

Fl1=Help F2=Refresh F3=Cancel F8=Image
F9=Shell F10=Exit Enter=Do
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Define a resource group

Jorwr ‘_'T.:.-mrzm-s

Cluster Resources
Move cursor to desired item and press Enter.

Define Resource Groups

Define Application Servers

Configure Application Monitoring

Define Tape Resources

Define Highly Available Communication Links

Discover Current Volume Group Configuration
Configure Dynamic Node Priority Policies

Change/Show Resources/Attributes for a Resource Group
Cluster Events

Change/Show Run-Time Parameters

Change/Show Cluster Lock Manager Resource Allocation
Show Cluster Resources

Synchronize Cluster Resources

Esc+1=Help Esct+2=Refresh ~ Esct+3=Cancel Esc+8=Image
Esc+9=Shell Esc+0=Exit Enter=Do

Cenrer = Monwreeiiree - Fawee

Change/Show a Resource Group

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

[Entry Fields]

Resource Group Name rac92_resource

New Resource Group Name [

Node Relationship concurrent 4

Participating Node Names [node1l node2] 4
Fl=Help F2=Refresh F3=Cancel F4=List
F5=Reset F6=Command F7=Edit F8=Image
F9=Shell F10=Exit Enter=Do

The node relationship must be “concurrent”. All participating nodes must be entered.
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Cenrer = Monwreeiiree - Fawee

Cluster Resources
Move cursor to desired item and press Enter.

Define Resource Groups

Define Application Servers

Configure Application Monitoring

Define Tape Resources

Define Highly Available Communication Links

Discover Current Volume Group Configuration

Configure Dynamic Node Priority Policies

Change/Show Resources/Attributes for a Resource Group
Cluster Events

Change/Show Run- Time Parameters

Change/Show Cluster Lock Manager Resource Allocation
Show Cluster Resources

Synchronize Cluster Resources

Esc+1=Help
Esc+9=Shell

Esct2=Refresh
Esc+0=Exit

Esct+3=Cancel
Enter=Do

Esc+8=Image

Change/Show Resources/Attributes for a Resource Group

Type or select values in entry fields.

Press Enter AFTER making all desired changes.

[TOP] [Entryelds]
Resource Group Name rac92 ressource
Node Relationship concurrent
Participating Node Names nodel node2
Dynamic Node Priority [1 +
Service IP Label(s) 1 +
Filesystems(default is All) N +
FilesystemsConsistency Check fsck +
FilesystemsRecovery Method sequential e
FilesystemgDirectories to Export [ +
FilesystemgDirectories to NFS Mount M1 =
Network For NFS Mount [1 A
Volume Groups [1 F
Concurrent Volume Groups rac92 cvg] +

[MORE...14]

F1=Help F2=Refresh F3=Cancel F4st

F5=Reset F6=Command F7=Edit Faxdge

F9=Shell F10=Exit Enter=Do

Be careful to enter the concurrent volume group name in the line Concurrent Volume Group, and not Volume

Group !
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*  Synchronize the cluster resources

Cluster Resources
Move cursor to desired item and press Enter.

Define Resource Groups

Define Application Servers

Configure Application Monitoring

Define Tape Resources

Define Highly Available Communication Links

Discover Current Volume Group Configuration
Configure Dynamic Node Priority Policies

Change/Show Resources/Attributes for a Resource Group
Cluster Events

Change/Show Run- Time Parameters

Change/Show Cluster Lock Manager Resource Allocation
Show Cluster Resources

Synchronize Cluster Resources

Esct+1=Help Esct+2=Refresh  Esct+3=Cancel Esc+8=Image
Esc+9=Shell Esc+0=Exit Enter=Do

It is better, but not mandatory, that HACMP is stopped when starting synchronizing.

Important :  your cluster must be synchronized after each new modification (topology or resource)

To check your HACMP cluster configuration, see Appendix F : HACMP Cluster verification output
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11 CONFIGURING HACMP - GPFS IMPLEMENTATION

Main steps for implementing an HACMP configuration :
Consult the HACMP documentation, available on http.//hacmp.aix.dfw.ibm.com/
All this steps have to be done using one node only. During the synchronization process, HACMP will copy the

whole configuration to every node in the cluster. This functionality is called SPOC (Single Point Of Control)
Every time you have modified the topology or resources of the cluster, don’t forget to synchronize.

Confipanng HACMPusing 5 mit merms

Chaster Corfigumtion

M Chuster opology

Configute cluster

\—ﬁ Add cluster definition

4—1 Configure node
I—l-- Add cluster nodes

» Configure network
J—D{ Config IF based netororks
—rl Discover current ne teork corfig |
—D-l Cluster Wide Config |
#dd anetwork

\——l Config Adaypters |

—-| idd 1P -Based network( *2) |

I—p Add an adapter

L _go| 3ymclrmuze Chster Topology
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On one of the nodes of the cluster, do the following steps :
Don’t try to make cluster configuration at the same time on two nodes. Make a synchronization first.

e Configure the cluster : snit hacnp, and follow the screens

In this step you give an identifier and a name to your cluster.

HACMP
Move cursor to desired item and press Enter.

Cluster Configuration
Cluster Services

Cluster System Management
Cluster Recovery Aids

RAS Support

Fl=Help F2=Refresh F3=Cancel F8=Image
F9=Shell F10=Exit Enter=Do
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First of all, define the cluster hardware topology, which includes the nodes participating to the cluster, the

network, and network interfaces.

Cluster Configuration
Move cursor to desired item and press Enter.

Cluster Topology

Cluster Security

Cluster Resources

Cluster Snapshots

Cluster Verification

Cluster Custom Modification

Restore System Default Configuration from Active Configuration
Advanced Performance Tuning Parameters

F1=Help
F9=Shell

F2=Refresh
F10=Exit

F3=Cancel
Enter=Do

F8=Image

Cluster Topology
Move cursor to desired item and press Enter.

Configure Cluster

Configure Nodes

Configure Networks

Configure Adapters

Configure Sites

Configure Global Networks

Configure Network Modules

Configure Topology Services and Group Services
Show Cluster Topology

Synchronize Cluster Topology

F2=Refresh
F10=Exit

F3=Cancel
Enter=Do

Fl=Help
F9=Shell

F8=Image
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Configure Cluster
Move cursor to desired item and press Enter.
Add a Cluster Definition

Change / Show Cluster Definition
Remove Cluster Definition

F3=Cancel
Enter=Do

Fl=Help F2=Refresh
F9=Shell F10=Exit

F8=Image

Add a Cluster Definition

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

[Entry Felds]
**NOTE: Cluster Manager MUST BE RESTARTED
in order for changes to be acknowledged. **

* Cluster ID [92] #
* Cluster Name [rac92 cluster]

F1=Help F2=Refresh F3=Cancel F4+dt
F5=Reset F6=Command F7=Edit F&xnhge
F9=Shell F10=Exit Enter=Do

Cluster ID iS numeric

Cluster Name  is a label that must begin by a letter
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e Configure cluster nodes
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Here, you enter the name of the nodes participating to the cluster. Those names are the hostname, not the name

planned for interconnect network.

Cluster Topology
Move cursor to desired item and press Enter.

Configure Cluster

Configure Nodes

Configure Networks

Configure Adapters

Configure Sites

Configure Global Networks

Configure Network Modules

Configure Topology Services and Group Services
Show Cluster Topology

Synchronize Cluster Topology

Fl=Help F2=Refresh F3=Cancel F8=Image
F9=Shell F10=Exit Enter=Do

Add Cluster Nodes

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

[Entry Fields]
* Node Names [nodel node2]
Fl=Help F2=Refresh F3=Cancel F4=List
F5=Reset F6=Command F7=Edit F8=Image
F9=Shell F10=Exit Enter=Do
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e  Configure the network
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In the case of the implementation of a concurrent volume group, only a private network is needed. It’s not
necessary to define boot, service and standby addresses like in cascading or rotating HACMP configurations. In
RAC environments, you will need a high performance private network between the machines participating to the
RAC cluster. The network type of this interconnect can be HPS (High Performance Switch) or ethernet (use a

point to point gigabit ethernet, for example).

Cluster Topology
Move cursor to desired item and press Enter.

Configure Cluster

Configure Nodes

Configure Networks

Configure Adapters

Configure Sites

Configure Global Networks

Configure Network Modules

Configure Topology Services and Group Services
Show Cluster Topology

Synchronize Cluster Topology

Fl1=Help F2=Refresh F3=Cancel F8=Image
F9=Shell F10=Exit Enter=Do
Choose : Configure IP-based networks
Choose : Discover Current Network Configuration
Choose : Cluster-wide Configuration
Choose : Add a Network

Add an IP-based Network

Type or select values in entry fields.

Press Enter AFTER making all desired changes.

[Entry Fields]

* Network Name [rac92_network]

* Network Attribute private
Network Type [ ether] +
Subnet(s) [255.255.255.0] =
Esc+1=Help Esct+2=Refresh  Esc+3=Cancel Esc+8=Image

Esc+9=Shell Esct+0=Exit Enter=Do
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A second private network must be added for GPFS (see the schema presented in the chapter 2.2 ‘GPFS

implementation’). See below.

Add an [Pbased Network

Type or select values in entry fields.

Press Enter AFTER making all desired changes.

[Entry Felds]
* Network Name fgpfs_network]
* Network Attribute private
Network Type [ethely
Subnet(s) [255.255.255.0

Esc+1=Help Esc+2=Refresh =~ Esc+3=Cancel Ef+mage
Esc+9=Shell Esc+0=Exit Enter=Do
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*  Configure the adapters
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There must be one adapter by machine. This adapter is configured for the interconnect network. It is not the

hostname.

Cluster Topology
Move cursor to desired item and press Enter.

Configure Cluster

Configure Nodes

Configure Networks

Configure Adapters

Configure sites

Configure Global Networks

Configure Network Modules

Configure Topology Services and Group Services
Show Cluster Topology

Synchronize Cluster Topology

Fl=Help F2=Refresh F3=Cancel F8=Image
F9=Shell F10=Exit Enter=Do
Choose : Adapters on IP-based network
Choose : Add an adapter
Add an IP-based Adapter
Type or select values in entry fields.
Press Enter AFTER making all desired changes.
[Entry Fields]
* Adapter IP Label [interconnect_nodel] +
Network Type ether
Network Name rac92_network
* Adapter Function [service] A
Adapter IP Address [10. 10. 11. 141 ]
Adapter Hardware Address [1
Node Name [nodel] +
Netmask [255.255.255.0] +
Fl=Help F2=Refresh F3=Cancel F8=Image
F9=Shell F10=Exit Enter=Do

Configure also another interconnect adapter on the other node.

Installing Oracle 9; RAC on IBM & SE3IWET pSeries with AIX 5L

ORACLE

France

page 42/ 87




JSC

EMEA
IEM

Joint Soluw

Add the IP-based adpater for gpfs network. See below.

Jorwr ‘_'T.:.-mrzm-s

Cenrer = Monwreeiiree - Fawee

Add an IP-based Adapter
Type or select values in entry fields.
Press Enter AFTER making all desired changes.
[Entry Felds]

* Adapter IP Label [ gpfs_nodel ] +

Network Type ether

Network Name gpfs_network
* Adapter Function service] +

Adapter IP Address [ 20. 20. 21. 141 ]

Adapter Hardware Address 1l

Node Name nodel +

Netmask [255.255.255.0] +
Fl1=Help F2=Refresh F3=Cancel F8=Image
F9=Shell F10=Exit Enter=Do

and repeat the operation for the other node.
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e Synchronize the cluster topology
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Cluster Topology
Move cursor to desired item and press Enter.

Configure Cluster

Configure Nodes

Configure Networks

Configure Adapters

Configure sites

Configure Global Networks

Configure Network Modules

Configure Topology Services and Group Services
Show Cluster Topology

Synchronize Cluster Topology

Fl1=Help F2=Refresh F3=Cancel F8=Image
F9=Shell F10=Exit Enter=Do

Synchronize Cluster Topology

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

[TOP] [Entry Fields]

Ignore Cluster Verification Errors? [No] 4
* Emulate or Actual? [Actual] 4
* Skip Cluster Verification [No] +
Note:

Only the local node's default configuration files
keep the changes you make for topology DARE
emulation. Once you run your emulation, to

restore the original configuration rather than
running an actual DARE, run the SMIT command,
"Restore System Default Configuration from Active

Configuration."

[MORE...9]
Fl1=Help F2=Refresh F3=Cancel F4=List
F5=Reset F6=Command F7=Edit F8=Image
F9=Shell F10=Exit Enter=Do

Now, the topology is defined and synchronized.

Important :  your cluster must be synchronized after each new modification (topology or resource)

To check your HACMP cluster configuration, see Appendix F : HACMP Cluster verification output
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12 STARTING HACMP

Is HACMP correctly configured ? Checklist.

e For the raw devices implementation only

You have to check if the concurrent Volume Group is active or not on both nodes.

The concurrent volume group is managed by HACMP. When HACMP is stopped, the volume group is not
available (i.e. varyoff) When HACMP is started, the volume group is varyon in concurrent mode access (i.e.
varyon)

To check the available volume groups
I svg —o0

In the command output, you should see rac92_cvg only when HACMP is up and running.
If the volume group is available on one of the nodes, make var yof f vg rac92_cvg on this node.

e  For the GPFS only

No volume groups are defined yet. The concurrent volume group is managed by GPFS and will be defined in the
Chapter 12 — Configuring and starting GPFS.
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¢  For both implementation : Start HACMP

Do the following on each node of the cluster.

Jorwr Soturrons Center - Mowreeiizes - Fawer

HACMP
Move cursor to desired item and press Enter.

Cluster Configuration
Cluster Services

Cluster System Management
Cluster Recovery Aids

RAS Support

Fl1=Help F2=Refresh F3=Cancel F8=Image
F9=Shell F10=Exit Enter=Do

Cluster Services
Move cursor to desired item and press Enter.
Start Cluster Services

Stop Cluster Services
Show Cluster Services

Fl1=Help F2=Refresh F3=Cancel F8=Image
F9=Shell F10=Exit Enter=Do

Installing Oracle 9; RAC on IBM & SE3IWET pSeries with AIX 5L

ORACLE

France

page 46/ 87




JSC

EMEA
L EM

Joint Soluw

Start Cluster Services

Type or select values in entry fields.

Press Enter AFTER making all desired changes.

[Entry Felds]

* Start now, on system restart or both now +
BROADCAST message at startup? false +
Startup Cluster Lock Services? false +
Startup Cluster Information Daemon? true +

F1=Help F2=Refresh F3=Cancel F8mdge

F9=Shell F10=Exit Enter=Do

The lock manager does not have to be started. The locks are managed by Oracle.
Is HACMP up and running ?

When you have OK at the previous smit screen, this does not mean that HACMP is running yet. It means that
the start process is engaged. Because HACMP is very long to be up (synchronization between the nodes), wait
for 10 minutes. If after this time HACMP is not running, there is a problem, and you have to have a look into the
logs.

HACMP logs : /'t np/ hacnp. out on each node

A useful command :
tail —f /tnp/hacnp. out

clstat , xclstat : programs displaying the state of the HACMP cluster and every node participating.
You can also check the HAGS sockets and the cluster sub-systems.

¢  HAGS socket

The HAGS socket needs to be writable by "oracle" and the "cldomain" executable needs to be executable by
"oracle". By configuring the group and permissions for the "grpsvcsdsocket.<domain>" file the instance will be
able to communicate with HAGS and the Oracle instance will mount.

On all the nodes of the cluster, perform the following tasks :

- check hagsuser group exists, else create it
pl ace "oracle" into the "hagsuser" group

- change the perm ssions on the "cl domai n" executable :
# chnod a+x /usr/sbin/cluster/utilities/cldomin

- change the group to "hagsuser" for the "svcsdsocket.rac92_cluster” socket
# chgrp hagsuser /var/hal/soc/ grpsvcsdsocket.rac92_cl uster

- change the group pernissions for the "grpsvcsdsocket.rac92 cluster" socket
# chnod g+w /var/ hal/ soc/ grpsvcsdsocket.rac92_cl uster
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You should have something like the following :

I's —I /var/halsoc

total 4

SPW- W rw 1 root haenr m 0 Jun 19 16:58 emclsrv.rac92_cl uster
SIWFW--- 1 root haenr m 0 Jun 19 16:58 emrnsrv.rac92 cl uster

dr wxr wxr wx 2 root system 512 Jun 19 17:51 grpsvces.clients.rac92_cluster
SPW W w 1 root hagsuser 0 Jun 19 16:57 grpsvcsdsocket.rac92_cl uster
dr wxr wx- - - 2 root haenr m 512 Jun 19 16:57 haem

dr wxr - x- - - 2 root system 512 Apr 02 23:30 hats

dr wxr - xr - x 2 root system 512 Jun 19 16: 57 topsvcs

For more information, see the note # 2064876.102 in Metalink
(also presented in Appendix E : Oracle technical notes)

* Daemons, etc...

Execute the following command :
Issrc -a | egrep 'svcs|ES

It should give the following output :

topsvcs topsvcs 65698 active
grpsvcs grpsvcs 63872 active
grpgl sm gr psvcs 68862 active
enmsvCes enmsvCes 69132 active
emai Xo0s enmsvces 62336 active
cl strngrES cl uster 70086 active
cl smuxpdES cluster 65306 active

For raw devices implementation only :

You have also another way to see if HACMP is up : list the online volume groups. If your concurrent volume
group rac92_cvg is varyon on all the nodes, all is OK ! This is the only use of HACMP for RAC databases :
providing concurrent access to disks.

To list the online volume groups : | Svg —0 on each node.
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13 CONFIGURING AND STARTING GPFS

Follow these steps to configure GPFS :

e Include the path of GPFS binaries are included in root’s path.
export PATH=$PATH: /usr /| pp/ mfs/bin

¢ Create the GPFS nodefile which will contain IP hostnames of GPFS interconnect network.
Example :
nodel: /> cat /[var/mfs/etc/node.li st

gpfs_nodel
gpfs_node2

e Create the gpfs cluster :

nodel:/> mctrcl uster —t hacnp —-p gpfs_nodel —s gpfs_node2 -n
[var/ mfs/etc/node. list

¢ Create the nodeset

nodel:/> mrtonfig —n /var/mfs/etc/node.list —A —-C MyCluster -D /tnp

You can check the GPFS creation with the mmlscluter and the cluster configuration with mmlsconfig. In our
example you see :

nodel: /> mml scl uster

GPFS cluster information

GPFS system data repository servers:
Primary server: gpfs_nodel

Secondary server: gpfs_node2

Nodes for nodeset MO uster

1 gpfs_nodel 20.20.21.141 gpfs_nodel
2 gpfs_node2 20.20.21.142 gpfs_node2

nodel: /> mm sconfig

Configuration data for nodeset MO uster
pagepool 80M

dat aStructurebunp /tnp/ mfs
mul ti node yes

aut ol oad yes

useSi ngl eNodeQuor um no

wai t 4RVSD no

comm pr ot ocol TCP

cl ust er Type hacnp

group Gpfs.setl

recgroup GpfsRec. Myd uster

File systens in nodeset Myd uster

(none)
e  Start GPFS
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nodel:/> mrstartup -C Myd ust er

Wed Cct 22 17:38:26 NFT 2003: mmstartup: Starting GPFS ...

gpfs_nodel: 0513-059 The nnfs Subsystem has been started. Subsystem
PIDis 65653.

gpfs_node2: 0513-059 The nnfs Subsystem has been started. Subsystem
PIDis 48626.

You can check the GPFS sub-system is started :
nodel: /> | ssrc —s mmf sd

Subsyt em G oup PI D St at us
mmf sd ai xmm 65653 active

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

Example :
nodel: /> cat /[var/mfs/etc/disk.list

hdsi k12 ::::1
hdi skl5 ::::1

e Create logical volumes with nmer | v:
- Creates a vg and lv for each disk (internal GPFS housekeeping)
- All VG’s will be automatically imported to all nodes.

nodel: /> merlv —f 4 —F /var/mfs/etc/disk.Ilist

-f <max number of nodes to access concurrently>
-F <list of disks to use with descriptors>

You can check what was created by mmerlv with Isvg —o or -1 AIX command :
nodel:/> Isvg -0

gpfs0lvg
gpf s02vg

¢ Create the file-system with mmcrfs

nodel: /> mtrfs /oradata_gpfs /dev/oradata_gpfslv -F disk_|list —A yes
-B 512k -n 4 -N 80000

-F <list of disks and descriptors> modified from mmecrlv
-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
nodel:/> cat /etc/filesystens | grep -p /oradata_gpfs
[ oradat a_gpf s:
dev = /dev/oradata_gpfslv
vis = mfs
nodenane = -
mount = fal se
type = immfs

Installing Oracle 9; RAC on IBM & SE3TWET pSeries with AIX 5L page 50/ 8

ORACLE

France

[lm]]



JSC

EMEA
f IBEM

account = false

» GPFS block size should be around (256K, 512K, 1024K)
- GPFS block size is the file system stripe size.
- Not that important for regular database 1/O since Direct I/O is used.
- Very important for operations that increase data file size.

» GPFS pagepool : Since Oracle on GPFS uses Direct 1/0O, which bypasses the GPFS “pagepool”for all
database file operations including the RMAN utility, there is no need to increase the GPFS cache. However,
if basic commands such as ‘cp’ or ‘tar’ are used for file maintenance then increasing the “pagepool”’may be
beneficial.

e Mount the newly created file-system :
nodel: /> nmount /oradata_gpfs
e Set the permissions and the ownership of the file-systems

nodel: /> chown oracl e: dba /oradata_gpfs
nodel: /> chnod go+rw /oradata_gpfs

Tuning suggestions

e aioservers:
AIO should be enabled. The general rule for heavy I/0 environments is to initially set the “maxservers” value to
at least 10*(number of disks accessed asynchronously). For an 8 disk GPFS file system, an example of the
command to modify would be:

nodel: /> chdev -|I ai o0 -a maxservers=' 80’

The “minservers” value can be set to half of the “maxservers” value.

nodel: /> chdev -|I aio0 -a m nservers=' 40

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

e 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 512 MB. Applications that may benefit from a larger pagepool (compared to the
default) potentially include those that either reuse data, those that have a random I/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
I/O data that needs to be cached. For instance to change pagepool to 100 MB:

nodel: /> mmthconfi g pagepool =100M
nodel:/> mr sconfig

Configuration data for nodeset Myd uster:
pagepool 100M

dataStructurebunp /tnp/ mfs

mul ti node yes

aut ol oad yes

useSi ngl eNodeQuor um no
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wai t 4RVSD no

comm pr ot ocol TCP

cl uster Type hacnp

group Gofs.setl

recgroup Gpf sRec. M\yd uster

File systens in nodeset MyCl uster

/ oradata_gpfs

ipgmaxlen : the ipqmaxlen 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.

nodel: /> no —a i pgnmaxl en=512
nodel:/> rsh node2 no -a i pgnaxl en=512
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ORACLE ENVIRONMENT SETUP

Oracle environment : $HOVE/ . pr of i | e file in Oracle’s home directory

export ORACLE_HOVE=/ or acl e/ app/ or acl e/ product/9.2.0
export DB_NAME=RAC

export ORACLE_SI D=RAC1

export ORACLE_SERVI CE=RAC

export PATH=$ORACLE_HOVE/ bi n: $PATH

The oracle code can be located on an internal SCSI 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.

On both nodes, create the file system for Oracle code. This file system of 4 GB, is generally located on an
internal SCSI disk. The external disks will store the database files.

To list the internal disks : Iscfg | grep -i scsi | grep hdisk
Suppose we have hdisk1, and internal SCSI free disk of 18.2 GB

Create a volume group called oraclevg :
nmkvg -f -y'oraclevg' -s'32' hdiskl

Create a 4GB file system /oracle in the previous volume group (large file enabled):
crfs -v jfs -a bf=true -g'oraclevg' -a size='8388608" -mi/oracle'
A'yes' -p'rw -t'no' -a nbpi='8192" -a ag='64'

mount /oracle
chown oracl e: dba /oracle

The Oracle code can also be located on external concurrent disks on a GPFS file-system. See the chapter
13 - Configuring and starting GPFS.

Create a directory writable for oracle user
/var/ opt/oracle

Cluster Manager Software
If the cluster manager software is installed, the Oracle RAC option will be automatically preselected in
Oracle Universal Installer.
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Snapshot of Metalink, regarding the maximum numbers of nodes (sept 2002)

Technology Matrix for IBM AIX pSeries (RS/6000): for IBM AIX Clusters

The following items are additions or limitations to the Compatible Technology List for IBM AIX
Clusters for the AlIX platform.

Oracle will support the Oracle software on clusters comprised of certified software
combinations and RAC compatible technologies.

NOTE: Please consult your hardware and clusterware vendor as not all vendors may choose
to support their hardware or clusterware in every possible cluster combination.

Technology Category Technology Exclusions/Limitations/Notes

Storage o If SSA disks are used, the

maximum number of nodes is 8.

o If VSDs are used, the maximum
number of nodes is 128

Network Interconnect o If an SP switch fabric is used,

PSSP is required

Cluster Software o If the disks are shared through

CLVM, the maximum number of
nodes is 16.
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15 INSTALL THE ORACLE SOFTWARE

Oracle RAC installation just have to be done only on 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 OUI 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 “Disk4”

Login as oracle and follow the procedure hereunder...
$ / <cdrom nount _poi nt>/runlnstal | er

OUI (Oracle Universal Installer) asks you to run rootpre.sh as root.
At the OUI Welcome screen, click Next.

The OUI will ask the user to run / t np/ or ai nst Root . sh in a separate window, if it’s the first Oracle
product install on this machine. This script creates the file /etc/oralnst.loc, which is used by OUI for the list of
installed products.

Remember that the hagsuser should be secondary group for the user oracle.

Welcome

The Cracle Universal Installer guides vou through the installation and configuration of
your Dracle products:

Click "Installed Products...m to see all instzlled producis.

Delnstall Products. ..
4 T, D
About Oracle Unlversal Installer. .

= .

insralled Froducts. TR

ORACLE
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Select 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.

Cluster Node Selection

T P

ORACLE

T

# . R -
| Previous Mt

A prompt will appear for the Inventory Location (if this is the first time that OUI has been run on this system).
This is the base directory into which OUI will install files. Oracle user should have write permissions on this
directory. The Oracle Inventory definition can be found in the file /etc/oralnst.loc. Click OK.
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File Locations

Source..

Enter the full path of the file representing the product(s) you want to install:
Path: ch:lrr::m)’stage

Destination..

Enter or select an Ojr:al:ji_n Hnmanamaranc{ I!;s full:raxh i
MName. innc

P ijlélrac.le

About Oracle Unlversal Installer. .

e 3 e e
T e

ORACLE

Select the Products to install. In this example, select the Oracle9i Server then click Next.
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Available Products

Seledt a product to install
W Oraclet Darahase B2 0010

Ins@lls an opganal pre-corfigured sErcer dambase, produc opdons. lr&nB.GEmé
sarvices, Ltiitles and basic client software for an Dracle damtiasa sema 2%

I GracII:Bl Cllent 9,21, 1 U

Arod uct Languanes. ..
""""""""""

N T

ORACLT

Installed ProducTs...
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Installation Types
Oraclefi Database 9.2.0.1.0

What type of installation do you want?

" Enterprise Edition (3.21GR)

Prowides da@ rrenagemencior high-end appllQtions su:has highv
[OLTR envlronmerts, query-Intens e data wa rahause and derandl

and functionality ta meetiheauallahlhtyand scalahlllw requu’an’i‘q

r" Stan dard E|:I|t||:=r1 (3.08 d&j- :
rgeted for wor bf e T -level App

il diskribi eplicatinn, uE_{Im}rll ez and facilit

B
|

al, 1

_ -

QRACLT

Verify the UNIX group name of the user which controls the installation of the Oracle9i software.

If the pre-installation steps have not been completed successfully, you are asked to run /tmp/orainstRoot.sh,
forcing Oracle Inventory files, and others, to be written to the ORACLE HOME directory.

This screen only appears the first time Oracle9i products are installed on the system. Click Next.

g

UNIX Group Name

Fanl ean speaby s NG gross narme which will bawe pa rrmsion b updaie Oscle sofwa e an dhis system

i il Gy ool 4 B grriviss o, bonoo T bl Bslacok o ned press Tloxl™ ko ocing fame S sl

[F s P T

Previnis
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The File Location window will appear. Do not change the Source field. The Destination field defaults to the
ORACLE HOME environment variable. Click Next.

File Localions

Source...

Emnbar the full path of the: file repre-senting the products) you wan o install
Path: | mettistingfrivate 2pds hiphameA01 iel2/Disk] Shgefroducts jar =l Browse.. |

Destination...
Enter or select the full path for your Omcle Home:

About Oracls Unvemsal Ins@alller...
a -

L - -
@l S IS «EEE

ORACLE
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Select the installation type. Choose the Enterprise Edition option. The selection on this screen refers to the
installation operation, not the database configuration. The next screen allows for a customized database
configuration to be chosen. Click Next.

Installation Types
Oracle8i Dalabase 9.0.1.0.0

What type of installation do you want?
% Enterprise Edition (2 15G8)

Installs a pre—conhgured starer dabbase, produd cptions, ranagemant lols, networking sanaces,
utilities and basic dient software foran Omcle Enteprise databass sener '
= )

« Sxandard Edition (2.11GB)

ODRACLE

Select the configuration type. In this example, “Customized” configuration is selected; so, a customizable
database will be created. Click Next.

Database Configuralion

Select a database suited to your needs.
C General Purpose
Insealls & pem - conboumd detsbass splirmized lor ganeml puposs usans
O Transadtion Processing
Installs a pre—confgumd daibase q:ﬂnindrhr s chan procassing
O Data Warehouse _
- ® Cuslomized

A

-l ED CE GRS

ORACLE
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Identify the raw partition in to which the Oracle9i Real Application Clusters (RAC) configuration information
will be written. It is recommended that this raw partition has a minimum size of 100MB.

Enter the name of the raw device previously created; in our case, “/dev/rrac_svrconfig”.

|

m

Shared Configuration File Hame we

Enter a shared raw device name or a cluster filesysterm file name for Oracledi Real .'?!p_plic.:ati'.un-Clpgf'eré'."
Configuration. B

Shared Configuration File Name |fdeWr1
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An option to Upgrade or Migrate an existing database is presented. Do NOT select the radio button. The Oracle
Migration utility is not able to upgrade a RAC database, and will error if selected to do so.

Upgrading or Migraling an Exisling Dalabase

The Oracle Universal nstsller detsced the dambases lisisd balow 35 masiersd on your computer. Hyou
chocse to upgrade or rgrae one of tham o CracleS), the Cracle Dats Migration Assetant will open io assist
you when installaton i complete. fou can upgrads or mgrale additonal databases kater by running the
Oracke Dt Migmton Assistant afer installabon

[™ Upgyade or Migrate an Existing Dambase

=n Ol Horre Path at
s ipreatsdrmistirhormebi i n
k= im Atapmd o]t jenfie I i,
butier sharod_ez1kalsafiady ;..“
hrom poclere_ el _mxd dew e e Gy b

froe —[oschrihons:
L

- s =

CRACLE

The Summary screen will be presented. Confirm that the RAC database software will be installed and then click

Install. The OUI will install the Oracle9i software on to the local node, and then copy this information to the
other nodes selected.
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Summary
Oracledi Dalabase 9.0.1.00

Oracle inlerieda Video 90,100

—Oraclefi9.01.00

—Omcledi Database 8.0.1.000

OracleSi Developrment Kit 3.0.1.0.0

—Chm cheDli Gilobalizabon Support 8001 000

~Omcledi Real Application Cluskers 201,00 M

- Orackedi Real Applicabon Clusters Confguration Tool 9.0.1.0.0 e
.ﬂ

piosndes the funchonality o hawe a
multip e —node hardware cluster
anfigumbon acoess @ single Oaclke
database

1] it Fi A0

Parser Genermbor Required Support Fil=s 9.01.00 =

ORACLE

Install

= Installing LDAP Reguined Support Files
Q0.1 .0.0

Link pe nding. ..

COopying nEeeEtno

il — a - »

QORACLE

During the installation, you will be prompted to give the location of the second disk.
And so on until the disk #5.
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il & conflgureion Jcrgl needs 1o be run as rot before

h installation can procaed. Flessa leave this sincos up),
qo tun Soraclefproduct/S0 1eact sh &8s root ok
another Wwndow, then coma back nere and Clck QE. 1
continue.

From the root command prompt, execute /oracle/product/9.2.0/root.sh.The results of
this are shown below :

itzoli™ W Sorscledprodoct 200, L iroot  =h

Funning Orecled root.sh soriph. .,

“nThe Following sruironnent wesrisblss are s=t =cd
ORACLE_DUHER = orecle
RAOE_HIME=  oracledproduct /9.0 .1

Enter the Full psthness of th= local bin directorg: [lusrflocel/bin]:
Copuing dhhowe to fusrdlocalin ..
Copuing orsenw to fusrdlocalin ...
Copyine coreare to Jesrdlocellban L.,

oCrmatine fmbcdoratsh File, ..

Fddirg enbry Lo Setcsorsksls File, ..

Entrims will bm sdded to the fetcsoratah File a= nesdsd by
Diatsbaze Conf ipuretion Fesistart. when a datsbease iz crested
Finizhed runing peneric part of rook.=h =crapk.

Hiow Frnd.lci'-smLFi.r: Took: actions will be pecforssd,

End of Insktallation

The installation of Oraclefi Database was successhul.

ORACLE

e Make a symbolic link (oracle user) from
/var/opt/oraclel/srvConfig.loc - /etc/srvConfig.loc
In —s /var/opt/oracle/srvConfig.loc /etc/srvConfig.loc

e Check/etc/srvConfig.| oc file on each node, with a single line :
srvconfig_l oc=/dev/rrac_srvconfig

e In Sqlplus, when you “connect / as sysdba” if you get “insufficient privileges” (even if you are the user
“oracle” with group “dba”), as root, execute the following command :
touch /etc/passwd
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16 CREATING THE DATABASE MANUALLY

One easy way to create a parallel database is to create first a standalone, typical database (named RAC), on one
node, but with datafiles located on the concurrent disks (raw devices).

Once your RAC database is up and running, it is easy to parallelize it, by adding a second thread of redo logs,
and a second undo tablespace.

On a SQL*Plus shell, connected as sysdba, do

create undo tabl espace UNDOTBS2 datafile '/dev/rrac_undotbs02' SIZE
200M REUSE EXTENT MANAGEMENT LOCAL;

al ter database add logfile thread 2

GROUP 4 ('/dev/rrac_redo04') SIZE 100M REUSE,
GROUP 5 ('/dev/rrac_redo05') SIZE 100M REUSE,
GROUP 6 ('/dev/rrac_redo06') SIZE 100M REUSE;

al ter database enable public thread 2;

@6RACLE_HOVEY r dbrnrs/ admi n/ cat cl ust . sql

This example is for a raw-devices implementation. Replace ‘dev’ by the GPFS file-system mount point for a
GPFS implementation (idem for the examples you will find below in this document).

Then shutdown the standalone database.

Update the ORACLE_SID environment variable to RACI1 on the first node, and RAC2 on the second node. This
are the instance names, and RAC is still the database name.

Update the initRAC.ora file, according to the example provided in Appendix G : RAC Database creation
script & init.ora

Don’t forget to be sure that this initRAC.ora file is the same on the two nodes.

Then, on each node, restart the database using sqlplus / as sysdba.

You will have a parallel database running.

To shutdown the database, you will have to shutdown it manually on every node.

Using this manual way, you have to execute the administration tasks (startup and shutdown commands) on all
the nodes. If your cluster is made with two nodes (98% of the clusters), it is not so difficult.

If you have a lot of nodes (e.g. 8) in your cluster, you’d better use the svrctl tool.
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17 CREATING THE DATABASE USING DBCA

Svretl is a tool to manage the parallel databases with a single clustered command. You can start, stop the rac
databases and listeners on all the nodes of a cluster, very easily

The database and the two instances can be created by the Oracle Database Assistant. DO NOT choose to create

the database by copying one of the preconfigured database, as the DDL statement used to create the TEMP
tablespace does not work against a raw device.

17.1 GSD SETUP

On one node, initialize the configuration raw device by running
srvconfig -init

Start the Global services Daemon (as oracle) on each node (runs as OPSDaemon)

$ gsd.sh &
$ ps -efl | grep —i ' ops’'

gsd (Oracle Global Services Daemon) needs to be running on each node under oracle privileges; start gsd
by executing gsd.sh

gsd is used by OEM and global tools such as srvetl to execute commands on all the nodes at the same time.

The configuration device should be pointed to by SRVM_SHARED CONFIG (containing
/var/opt/oracle/srvConfig.loc for example)

17.2 SRVCTL TOOL SETUP

1) on one node : srvetl add db -p <db_name> -0 <oracle_home>

2) for each instance of the database :
srvctl add instance —-p <db_name> -i <SID> -n <node_name>

(it is advised to set the SID to db_name plus instance_number)
3) on each node, check the configuration : srvetl config —p <db_name>

4) on each node, create (or update) oratab file (in /etc directory) with the following line :
<db_name>:<$ORACLE_HOME>:N

5) create the udump, cdump and bdump directories

6) set the SID in .profile of oracle user

7) create init.ora file for each node (it is possible to prefix parameter which are local to the instance with
the instance name. For example, thread, instance name, rollback segments...

It is possible to create a spfile with “create spfile="/dev/rrac_spfile’ from pfile=/.../init.ora”.
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8) create the database creation script. You can use SORACLE _HOME/srvm/clustdb.sql script as sample.
This script is also presented in Appendix G : RAC Database creation script & init.ora.

9) you can create a password file. Under SORACLE_HOME execute
orapwd file=SORACLE_HOME/dbs/orapw$SORACLE_SID password=####

10) as sysdba, execute the script.

17.3 THE DATABASE CONFIGURATION ASSISTANT (DBCA)

Create a parameter file SHOME/dbca_raw_config which will be used by DBCA to map the typical tablespaces
to raw devices. This parameter file needs to be pointed to by the environment variable DBCA RAW_CONFIG
and makes easier to create the database (see example in Appendix D : examples of configuration files).

First use NETCA to create listeners configuration on each node.

Start DBCA
Do not use a pre-configured database (as the DDL statement used to create the TEMP tablespace does not
work against a raw device); instead have DBCA create a customized database (create database).

DBCA can also be used to cleanly remove instances or add new instance to an existing multi-instance
database

Optionally back up the spfile
SQ> create pfile="?/dbs/initRAC ora' fromspfile='"/dev/rrac_spfile'
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17.4 STARTUP/SHUTDOWN SERVICES

GSD must be running for srvctl to be able to run each command on all the nodes.

$ srvctl command -h -> help

To start/stop/check all instances and listeners:

To start/stop a given instance and listener:

To start/stop the listeners only:
To start/stop the instances only:
To list the instances:

To get environment information :

To set an env. variable globally :

To start/stop the Oracle Intelligent Agent:

To start/stop the Oracle Management Server:

To start an OEM Console :

To start Oracle http server (Apache):

su - oracle
srvctl start|stop|status -p <db_nane>
srvctl start|stop|status -p <db_nanme>

-i <instance_name>

srvctl start|stop —p <db_nane> —s | snr
srvctl start|stop —p <db_nane> —s i nst
srvctl config —p <db_nanme>

srvctl get env -p <db_nanme>

srvctl set env -p <db_nane> LANG=en
agentctl start

oenctl| start ons

oenct| status ons

oencttl stop ons

oemapp consol e
oemapp dbast udi o

OH/ Apache/ Apache/ bi n/ apachect| start

17.5 CONFIGURE LISTENER.ORA / SQLNET.ORA / TNSNAMES.ORA

Use net ca and/or net nor to check the configuration of the listener and configure Oracle Net services
(by default the Net service may be equal to the global database name (see instance parameter

servi ce_names).

17.6 CONFIGURE ORACLE ENTERPRISE MANAGER

Use the Java assistant enca to configure the Oracle Management Server, then start it :

oenct|l start ons

Enter a username/password with DBA privileges to connect to the instance where the repository is to be set
up. The first administrator for the domain will be sysman/oem_temp.

For the console to be able to give a single system image of the cluster database, it is necessary to start the
Intelligent Agent on each node and to “discover” the nodes.
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Start the Oracle Intelligent Agent on each node

Add the following line for Oracle Intelligent Agent to /etc/snmpd.conf (this is specific to AIX).
smux 0.0 “” 129.1.11.106 # OEM agent (I P address of current node)

The SNMP master agent needs to be restarted:
#stopsrc —s snnpd
#startsrc —s snnpd

Then start the OEM agent:
$agentctl start

Check /etc/oratab

The file should contain a reference to the database name, not to the instance name.
The last field should always be “N”” on a RAC environment to avoid 2 instances of the same name to be
started.

Register the database with srvctl (this should not be necessary if the database was created by DBCA)

srvctl add db —-p <db_name> -o <ORACLE_HOME pat h>
srvctl add instance —p <db_nanme> —-i <SID1> —n <nodel>
srvctl add instance —p <db_nanme> -i <SI D2> —-n <nodel>

17.7 TROUBLESHOOTING

Useful SQL:

SQL> SELECT * FROM VSACTIVE_INSTANCES
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18 APPENDIX A : INSTALLATION DIRECTORIES.

--- /etc

--- /usr /local/bin

--- fetc

--- Joracle ---  (SORACLE_BASE)
/admin /<SID>/
/product /9.2.0./
/oralnventory
/jre/1.1.8
/oui
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oratab

oraenv,
coraenv,
dbhome

srvConfig.loc
oralnst.loc

bdump
cdump
create
pfile
udump

bin
dbs
rdbms
sqlplus
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19 APPENDIX B : SSA DISK & ADAPTER MICROCODE
MANAGEMENT

e  SSA Disks

Because the disks are used in a concurrent mode, you have to disable the write cache on each concurrent disk.
Use smit device, ssa disks, |ogical toproceed

The |1 BM SSA Customer support page resides on
http://ww. storage. i bm coni hardsoft/products/ssa

To list all the SSA disks of the cluster : I scfg | grep pdisk
To check the microcode level : I scfg —vl pdisknn (ROS Level and |ID)
To determine the disk model : I scfg —vl pdisknn (Machine Type and Model)

Depending on the disk model, the latest level of microcode to download and install on all the SSA disks of the
cluster is :

SSA DISKS current level of microcode (august 2002)

Disk Drive Microcode

Drive Type Current Level

| DFHC (RAMST) | 8877
| DFHC (RAMSC) 9590
| DCHC (RAMSC) | 9595
| DFHC (CUSJ) 9911
| DCHC (CUSM) 9911
| DGHC (CUSJ) 9911
| DGHC (CUSM) 9911
| DRVC (CUSH) | 0023
| DRHC (CUSS) | 0012
| DMVC (CUSN) *

| ST37,ST33,ST31,73LP 2010

|
| ucD2 | 2004
|

From the site http://www.storage.ibm.com/hardsoft/products/ssa, download the file sSsa_dasdl. t ar onto
your system in your temporary directory
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How to apply a new disk drive microcode

A. 1.Login as Root

2.cd to your temporary directory
3.Type tar -xvf ssacode433.tar

4. Run smt install

5.Select install & update software
6.Select install & update from ALL available software
7.Use the directory that you saved and unpacked the ssacode433.tar file into as the install device
8.Select all filesets in this directory for install

9.Execute the command

B. 1. At the prompt, execute the command di ag

2. Task Selection(Diagnostics, Advanced Diagnostics, Service Aids, etc.)

3. SSA Service Aids

4 Display/Download Disk Drive Microcode

5.Download Microcode to all SSA Physical Disk Drives

6.Continue with the microcode installation
7.No (because software is in /etc/microcode )
8.Do you want to continue? Yes....
This will upgrade the microcode on all the disks with a lower level of microcode than the one
installed in /etc/microcode during the phase A.

e SSA adapters :

To list all the SSA adapters of the node :
To check the microcode level :

SSA Adapter Cards current level of microcode (august 2002)

I scfg |
| scfg —vl

grep ssa

ssann (ROS Level

and 1D)

Jorwr Soturrons Center - Mowreeiizes - Fawer

Adapter Microcode

214 4D 00 201
6216 46 01 202
0217 4 02 2900
RAID (PCI)* 6218 4-J 02 3700
Enhanced RAID (MCA) 6219 4-M 04 7601
6215 an 04 7601
6225 4P 05 Ba00
% | 4 05 Bs00
* NOTE: Adapters 4-1 (6217) and 4-J (6218) do not support D40 or T40 enclosures

To install the new adapter microcode, download the file by clicking on the current level needed and

install it as described above.
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20 APPENDIX C : LOGICAL VOLUMES CREATION

This is for raw devices implementation

#!/ bi n/ ksh

# Creation of a concurrent volume group
# To be executed on the prinmary node (nodel)
# 64 is a free mgjor nunber. It has to be unused on all the nodes

nmkvg -f —c -y rac92_cvg -V 64' -s'32' <disk list>
# Creation of the mnimmlogical volunmes (raw devices)

# The nunber is the size of the LV (nunber of 32 MB physical partitions)
# To be exectued on the prinmary node (nodel)

nklv -y'rac_systenDl' rac92_cvg 16 ext _disk # 512 MB
nkl v -y'rac_undot bs01' rac92_cvg 8 ext _disk # 256 MB
nkl v -y'rac_undot bs02' rac92_cvg 8 ext _disk # 256 MB
nklv -y'rac_redoOl' rac92_cvg 4 ext _disk # 128 MB
nklv -y'rac_redo02' rac92_cvg 4 ext _disk # 128 MB
nklv -y'rac_redo03' rac92_cvg 4 ext _disk # 128 MB
nklv -y'rac_redo04' rac92_cvg 4 ext _disk # 128 MB
nklv -y'rac_redo05' rac92_cvg 4 ext _disk # 128 MB
nklv -y'rac_redo06' rac92_cvg 4 ext _disk # 128 MB
nmklv -y'rac_control 01' rac92_cvg 1 ext_disk # 32 MB
nmklv -y'rac_control 02' rac92_cvg 1 ext_disk # 32 MB
nklv -y'rac_control 03' rac92_cvg 1 ext_disk # 32 MB
nklv -y'rac_spfile' rac92_cvg 1 ext_disk # 32 MB
nmklv -y'rac_srvconfig' rac92_cvg 4 ext_disk # 128 MB
nklv -y'rac_data' rac92_cvg 4 ext _disk # 128 MB
nklv -y'rac_i ndex' rac92_cvg 4 ext _disk # 128 MB
nklv -y'rac_tenp' rac92_cvg 4 ext_disk # 128 MB

varyoffvg rac92_cvg

# To be exectued on the secondary node (node2)

importvg -y rac92_cvg -V64 <one of the ssa disks>
varyonvg rac92_cvg
chfs —c rac92_cvg

# To be exectued on all the nodes (nodel & node2) when rac92 _cvg is varied on

chown oracl e. dba /dev/*rac_*
chnod go+rw /dev/*rac_*
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21 APPENDIX D : EXAMPLES OF CONFIGURATION FILES

This appendix provides examples of the configuration files that are mentioned in the document.

[ etc/ hosts for HACMP (on both nodes)

192.128.194. 1 nodel
192.128.194. 2 node?2

10.10.11. 141 i nterconnect _nodel
10.10.11. 142 i nt erconnect _node2

/ etc/ hosts. equiVv for HACMP (on both nodes)

LT

nodel r oot
node2 r oot
i nterconnect _nodel r oot
i nt erconnect _node2 r oot
host s

oracle
oracl e
oracl e
oracl e

In the root’s and oracle’s home directory, put the list of machines.

$HOME/ . rhosts for HACMP configuration :

nodel r oot
node2 r oot
i nterconnect _nodel r oot
i nt erconnect _node2 r oot

/etc/srvConfig.loc

oracle
oracl e
oracl e
oracl e

Path to the server configuration raw device

srvconfig_|l oc=/dev/rrac_srvconfig

$HOVE/ dbca_raw confi g

Raw devices parameter file for the Database Configuration Assistant

systen¥/ dev/rrac_systenDl
undol=/dev/rrac_undot bs01
undo2=/ dev/ rrac_undot bs02
redo01=/dev/rrac_redoOl
redo02=/ dev/rrac_redo02
redo03=/ dev/rrac_redo03
redo04=/ dev/ rrac_redo04
redo05=/dev/rrac_redo05
redo06=/ dev/ rrac_r edo06

control 1=/dev/rrac_control 01
control 2=/ dev/rrac_control 02
control 3=/ dev/rrac_control 03
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| i stener.ora

LI STENER =
( DESCRI PTI ON_LI ST
( DESCRI PTI ON =
( ADDRESS LI ST =
(ADDRESS = (PROTOCOL = TCP) (HOST = NODEL) (PORT = 1521))
)
)

t nsnanes. or a implementing TAF

RAC2 =
( DESCRI PTI ON =
( ADDRESS LI ST =
(ADDRESS = (PROTOCOL = TCP) (HOST = node2) (PORT = 1521))

%C(J\INECT_DATA =
(SERVI CE_NAME = RAC)
(1 NSTANCE_NAME = RAC2)
)
)

RACL =
( DESCRI PTI ON =
( ADDRESS LI ST =
(ADDRESS = (PROTOCOL = TCP) (HOST = nodel) (PORT = 1521))

)
( CONNECT_DATA =
( SERVI CE_NAME = RAC)
(I NSTANCE_NAME = RACI)
)

)
RAC =
( DESCRI PTI ON =
( ADDRESS LI ST =
( ADDRESS = ( PROTOCOL
( ADDRESS = ( PROTOCOL

TCP) ( HOST
TCP) ( HOST

nodel) ( PORT
node2) ( PORT

1521))
1521))

)
( CONNECT_DATA =
( SERVI CE_NAME = RAC)
( FAI LOVER_MODE =
(TYPE = SELECT)
( METHOD = PRECONNECT)
(RETRI ES = 20)
( DELAY = 60)
)
)
)
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srvconfi g. t xt

Server configuration file exported by srvconfig
RAC: / oracl e/ product/9.2.0: N

RAC. spfile = /dev/rrac_spfile
RAC. node_| i st = "nodel, node2"

RAC. i nst _oracl e_sid = (RACL, RAC2)
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22 APPENDIX E : ORACLE TECHNICAL NOTES

This appendix provides some useful notes coming from Oracle support. These notes can be found in Metalink.

Note #2064876.102 : How to setup High Availability Group Services (HAGS) on IBM

AIX/RS6000.

Article-ID:
Circul ati on:
Fol der:
Topi c:
Title:

Docunent - Type:

| mpact:
Skill-Level:

Ser ver - Ver si on:

Updat ed- Dat e:
Ref er ences:
Shar ed- Ref s:
Aut hor s:
Attachments:
Cont ent - Type:
Keywor ds:
Product s:

Pl at f or ns:

Pur pose

<Not e: 2064876. 102>

PUBLI SHED ( EXTERNAL)
server. OPS. Paral | el server
- - - | BM RS6000 and SP
How to setup High Availability Group Services (HAGS) on | BM
Al X/ RS6000

BULLETI N

LOW

CASUAL

08. 01. XX. XX. XX

04- FEB- 2002 08: 21: 25

BLEVE. US

NONE

TEXT/ PLAI N

LMON, OPS; PARALLEL; SERVER, SUBCOVP- OPS;
236/ RDBMS (08. 01. XX. XX. XX) ;

319 (4.3);

This article gives quick reference instructions on how to configure High

Avail ability

Group Services (HAGS) on | BM Al X RS6000 for Oracle 8.1. X

Scope and Application

These instructions are hel pful to any custonmer using Oracle on | BM Al X/ RS6000
on which HACWP is installed.

How to Configure High Availability Goup Services (HAGS)

In order to configure High Availability G oup Services (HAGS), you need to be

connected as root.

Do the following on all nodes that formthe cluster:

1. Create the "hagsuser" group and place "oracle" into the "hagsuser" group:

Verify the group does not exists:

# grep hagsuser /etc/group

If this returns nothing do the foll ow ng:

# smitty groups
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Sel ect "Add a Group"” and fill in the follow ng:
Group Nare ----> hagsuser
USER 1i st ----> oracle

You can take the defaults for the other settings. Also note that
after the group is created you will have to |log out and | og back in
as "oracle" to be sure "oracle" is part of the "hagsuser" group.

2. Change the permissions on the "cldomain" executable:

# chnod a+x /usr/sbin/cluster/utilities/cldomin

3. Change the group to "hagsuser” for the "svcsdsocket.rac_cluster" socket:

# chgrp hagsuser /var/hal/soc/ grpsvcsdsocket.rac_cl uster

4. Change the group permssions for the "grpsvcsdsocket.rac_cluster" socket:

# chnod g+w /var/ hal/ soc/ grpsvcsdsocket.rac_cl uster

The HAGS socket needs to be witeable by "oracle" and the "cl domain" executable
needs to be executable by "oracle". By configuring the group and perni ssions

for the "grpsvcsdsocket.rac_cluster” file the instance will be able to conmuni cate
with HAGS and the instance will nount.

Ref erences

Oracle Installation Guide for Al X RS6000, rel ease 8.1.5.
Search Wrds

OPS HAGS RS6000

You should have something like the following :

I's —I /var/halsoc

total 4

SIW-T W T wW 1 root haenmr m 0 Jun 19 16:58 emclsrv.rac92_cl uster

SIEW-TW--- 1 root haenr m 0 Jun 19 16:58 emrmnsrv.rac92_cl uster

dr Wxr wxr wx 2 root system 512 Jun 19 17:51 grpsvcs.clients.rac92_cluster

ST W-T W T W 1 root hagsuser 0 Jun 19 16:57 grpsvcsdsocket.rac92_cl uster

dr wxr wx- - - 2 root haenr m 512 Jun 19 16:57 haem

dr wxr - x- - - 2 root system 512 Apr 02 23:30 hats

dr wxr - Xr - x 2 root system 512 Jun 19 16:57 topsvcs
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Note # 115792.1 , explaining how to setup HACMP cluster interconnect adapter.

Article-ID: <Not e: 115792. 1>

Circul ation: PENDI NG_DELETE ( EXTERNAL)

Fol der: server. OPS. Par al | el server

Topi c: - - - | BM RS6000 and SP

Title: Al X: ORA-600 [KCCSBCK_FI RST] starting up second OPS
I nst ance

Docunent - Type: BULLETI N

| mpact : Low

Skill-Level: NOVI CE

Server - Versi on: 08.01.06.0X to 08.01.06.0X

Updat ed- Dat e: 05- FEB- 2002 13:10: 49

Ref er ences:
Shar ed- Ref s:

Aut hor s: RKI RCHHE. DE

Attachnents: NONE

Cont ent - Type: TEXT/ PLAI' N

Keywor ds: HACMP; OPS;

Errors: ORA- 600; [ KCCSBCK_FI RST] ;
Pr oduct s: 5/ RDBMS;

Pl at f or ns: 319;

EE R S S R R S S S R R O O S R

This article is being delivered in Draft formand may contain
errors. Please use the Metalink "Feedback" button to advise
Oracle of any issues related to this article.

EE R S S R R S I O I S R R O O R O

PURPGSE

This article helps to resolve problens with Oacle Parallel Server
startup related to HACMP configuration

SCOPE & APPLI CATI ON

Oracle Parallel Server software is successfully installed.
The first OPS instance starts w thout errors.

Trying to start a second OPS instance on another cluster node
fails with ORA-600 [ KCCSBCK_FI RST] .

$ORACLE_HOVE/ bi n/Isnodes will list all cluster nodes.
[usr/sbin/cluster/diag/clverify doesn't show any errors.

Check HACMP i nterconnect network adapter configuration with
lusr/sbin/cluster/utilities/cllsif

cllsif on a working configuration should |ook like this:
Adapt er Type Net wor k Net Type Attribute Node IP  Address InterfaceNane

i nterconnect _nodel service rac92_net wor k et her private nodel 10. 10. 11. 141 en3
i nt erconnect _node2 service rac92_net wor k et her private node2 10.10. 11. 142 en5

RELATED DOCUMENTS

<List related manuals, articles and other docunents.>
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23 APPENDIX F : HACMP CLUSTER VERIFICATION OUTPUT.

All the following outputs come from an HACMP configuration for raw devices implementation which was
including a parallel instance database (HACMP concurrent mode) and a single instance database (HACMP
rotating mode). (Information about the concurrent mode configuration is in bold.)

Cluster description : output froma

‘cllscf’ command.

Cluster Description of Cluster rac92_cluster

Cluster I D
There were

NODE nodel:
Thi s

Ser vi

Ser vi
Ser vi

NODE node2:
Thi s

Ser vi

Ser vi
Ser vi

92

1 networks defined : rac92 network
There are 2 nodes in this cluster.

node has 1 service interface(s):

ce Interface interconnect nodel:
| P address: 10.10.11.141

Har dwar e Addr ess:

Net wor k: rac92_network
Attribute: private

Al'i ased Address?: Fal se

ce Interface interconnect _nodel
ce Interface interconnect _nodel

node has 1 service interface(s):

ce Interface interconnect _node2:
| P address: 10.10.11. 142

Har dwar e Address:

Net wor k: rac92 network
Attribute: private

Ali ased Address?: Fal se

ce Interface interconnect _node2
ce Interface interconnect node2

Br eakdown of network connecti ons:

Connections to network rac92_network
Node nodel is connected to network rac92_network by these interfaces:

i nt erconnect _nodel

has no boot interfaces.
has no standby interfaces.

has no boot interfaces.
has no standby interfaces.

Node node2 is connected to network rac92_network by these interfaces:

i nt erconnect _node2
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network interfaces

Cl uster

Adapt er Type Net wor k

service
service

i nterconnect _nodel
i nt er connect _node2

rac92_net wor k
rac92_net wor k

Cl uster resource group

Resource G oup Nane

Node Rel ati onship

Partici pati ng Node Nane(s)

Dynam c Node Priority

Service | P Label

Fi |l esystens

Fi | esystens Consi stency Check

Fi | esystens Recovery Met hod

Fil esystens/Directories to be exported
Fil esystens to be NFS nounted

Net wor k For NFS Mount

Vol ume Groups

Concurrent Vol une G oups

Di sks

Connecti ons Services

Fast Connect Services

Shared Tape Resources

Application Servers

H ghly Avail abl e Communi cati on Li nks
M scel | aneous Dat a

Automatically Inport Vol une G oups

I nacti ve Takeover

Cascadi ng Wt hout Fall back

9333 Di sk Fencing

SSA Di sk Fenci ng

Fi | esystens nounted before | P configured
Run Ti me Paraneters:

Node Nane

Debug Level

Host uses NI'S or Nane Server
Format for hacnp. out

Node Nane

Debug Level

Host uses NI'S or Nane Server
Format for hacnp. out
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conmand.
Addr ess | nterfaceNane

10.10.11. 141 en3
10. 10. 11. 142 en5

nodel
node2

private
private

conmmand.

racdi sk
concurrent
nodel node?2

fsck
sequenti al

rac92_cvg

fal se
fal se
fal se
fal se
fal se
fal se

nodel

hi gh

fal se

St andar d

node?2

hi gh

fal se

St andard
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24 APPENDIX G : RAC DATABASE CREATION SCRIPT &
INIT.ORA.

Cr eat e_dat abase. sq|l

CREATE DATABASE RAC

CONTROLFI LE REUSE

MAXI NSTANCES 8

MAXLOGHI STORY 100

MAXLOGFI LES 32

MAXLOGVEMBERS 5

MAXDATAFI LES 200

DATAFI LE '/ dev/rrac_systenDl' SIZE 325M REUSE

UNDO TABLESPACE "UNDOTBS1" DATAFI LE '/dev/rrac_undot bs01' SIZE 200M REUSE
CHARACTER SET WE8I SC8859P1

NATI ONAL CHARACTER SET AL16UTF16

LOGFI LE GROUP 1 ('/dev/rrac_redoOl') SIZE 100M REUSE,
GROUP 2 ('/dev/rrac_redo02') SIZE 100M REUSE,

GROUP 3 ('/dev/rrac_redo03') SIZE 100M REUSE;

@/ORACLE_HOVEY r dbns/ admi n/ cat al og. sql
@/ORACLE_HOVEYS r dbns/ adm n/ cat exp. sql
@/ORACLE_HOVEYS r dbns/ admi n/ cat proc. sql

connect systenm nanager
@ORACLE_HOVEYS dbs/ pupbl d. sql

create undo tabl espace UNDOTBS2 datafile '/dev/rrac_undotbs02' SlIZE 200M
REUSE EXTENT MANAGEMENT LOCAL;

al ter database add logfile thread 2

GROUP 4 ('/dev/rrac_redo04') SIZE 100M REUSE,
GROUP 5 ('/dev/rrac_redo05') SIZE 100M REUSE,
GROUP 6 ('/dev/rrac_redo06') SIZE 100M REUSE;

al ter database enable public thread 2;

@/ORACLE_HOVEYS r dbns/ admi n/ cat cl ust . sql

Another database creation script is provided with the Oracle 9i software.You can find the whole script
in your SORACLE _HOME/svrm/admin directory.
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i ni t RAC. ora

cl ust er _dat abase=true

cl ust er _dat abase_i nst ances=2
db_name=RAC

db_donmi n=""

# first instance
RAC1. t hread=1

RACL. i nst ance_nane=RACl

RACL. i nst ance_nunber =1

RACL. undo_t abl espace=UNDOTBS1

# second first instance
RAC2. t hr ead=2

RAC2. i nst ance_nane=RAC2

RAC2. i nst ance_nunber =2

RAC2. undo_t abl espace=UNDOTBS2

control _files=("/dev/rrac_control 01", "/dev/rrac_control 02"
"/ dev/rrac_control 03")

db_bl ock_si ze=8192
db_cache_si ze=52428800
open_cur sor s=300

tinmed statistics=TRUE
conpati bl e=9.2.0

j ava_pool _si ze=52428800

| ar ge_pool _si ze=1048576
shar ed_pool _si ze=52428800
processes=150

fast _start _nttr_target=300
resour ce_manager _pl an=SYSTEM PLAN
sort_area_si ze=524288
undo_nanagenent =AUTO
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25 APPENDIX H : FILESETS TO BE INSTALLED ON THE

MACHINES OF THE CLUSTER.
This appendix provides the list of filesets which must be installed for HACMP and GPFS.

25.1 HACMP 4.4

Result of the command: | sl pp -L | grep cluster

cluster.es.client.lib 4.4.1.2 COM TTED ES dient Libraries
cluster.es.client.rte 4,.4,.1.4 COMWM TTED ES dient Runtinme
cluster.es.client.utils 4.4.1.2 COMWMTTED ES Cient Uilities
cluster.es.clvmrte 4.4.1.0 COM TTED ES for Al X Concurrent Access
cl uster. es. cspoc. cnds 4.4.1.4 COW TTED ES CSPOC Conmands

cl uster. es. cspoc. dsh 4.4.1.0 COW TTED ES CSPCOC dsh
cluster.es.cspoc.rte 4.4.1.2 COW TTED ES CSPOC Runti nme Comands
cluster. es. plugins. dhcp 4.4.1.1 COW TTED ES Plugins - dhcp

cluster. es. plugins.dns 4.4.1.1 COW TTED ES Plugins - Name Server
cluster.es.plugins. printserver

cluster.es.server.diag 4.4.1.4 COW TTED ES Server Di ags
cluster.es.server.events 4.4.1.5 COW TTED ES Server Events
cluster.es.server.rte 4.4.1.5 COWM TTED ES Base Server Runtine
cluster.es.server.utils 4,.4,1.5 COMW TTED ES Server Uilities
cluster. es. taskgui des. shrvol grp

cluster. nsg. en_US. cspoc 4.4.1.0 COW TTED HACMP CSPOC Messages - U. S
cluster.nmsg. en_US. es. client

cluster.nsg. en_US. es. server

cluster.es.client.rte 4,.4,1.0 COWM TTED ES dient Runtine
cluster.es.clvmrte 4.4.1.0 COM TTED ES for Al X Concurrent Access
cluster.es.server.events 4.4.1.0 COW TTED ES Server Events
clusteb.es.server.rte 4.4.1.5 COW TTED ES Base Server Runtinme
cluster.es.server.utils 4,.4,.1.0 COM TTED ES Server Uilities

Note that the vsm filesets (Visual Software Manager, a X11 based smit tool) does not have to be installed.

25.2 HACMP 4.5

cluster.adt.es.client.denos

cluster.adt.es.client.include

cluster.adt.es.client.sanmples.clinfo

cluster.adt.es.client.sanples.clstat

cluster.adt.es.client.sanpl es. denps

cluster.adt.es.client.sanples.libcl

cluster. adt. es.java. deno. noni t or

cluster. adt. es. server. denos

cluster. adt. es. server. sanpl es. denos

cluster. adt. es. server. sanpl es. i nages

cluster.es.client.lib 4.5.0.4 C F ES Cient Libraries
cluster.es.client.rte 4.5.0.5 C F ES dient Runtinme
cluster.es.client.utils 4.5.0.3 C F ES Client Uilities
cluster.es.clvmrte 4.5.0.2 C F ES for Al X Concurrent Access
cl uster. es. cspoc. crds 4.5.0.5 C F ES CSPOC Conmands

cl uster. es. cspoc. dsh 4.5.0.2 C F ES CSPCC dsh
cluster.es.cspoc.rte 4.5.0.7 C F ES CSPOC Runti ne Conmmands
cluster.es.server.diag 4.5.0.7 C F ES Server D ags
cluster.es.server.events 4.5.0.7 C F ES Server Events
cluster.es.server.rte 4.5.0.7 C F ES Base Server Runtinme
cluster.es.server.utils 4.5.0.7 C F ES Server Uilities
cluster.license 4.5.0.0 C F HACMP El ectronic License
cluster.man.en_US.es.data 4.5.0.2 C F ES Man Pages - U. S. English
cl uster. nsg. en_US. cspoc 4.5.0.2 C F HACMP CSPOC Messages - U. S
cluster.nsg. en_US. es.client

cluster.nsg. en_US. es. server
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rsct

rsct

rsct.
rsct.
rsct.

rsct

rsct.
rsct.
rsct.

rsct

rsct.
rsct.
rsct.

rsct

rsct.
rsct.
rsct.

rsct

rsct.

rsct

rsct.
rsct.
rsct.
rsct.

EMEA

25.3 RSCT 2.2 (PROVIDED WITH AIX 5.1)

basic.rte
clients.rt

audi t
errm
fsrm
gu
hostr
rnc
sec
senso

core.
core.
core.
core.
core.
core.
core.
core.
core.sr
core.utils
nmsg. EN_US.
nmsg. EN_US.
nmsg. EN_US.
. msg. EN_US.
nmsg. EN_US.
nmsg. EN_US.
nmsg. EN_US.
. msg. EN_US.
nmsg. EN_US.
nmsg. EN_US.
nmsg. en_US.
. msg. en_US.
nmsg. en_US.
nmsg. en_US.
nmsg. en_US.
. msg. en_US.
nsg. en_US.
nmsg. en_US.
nsg. en_US.
. msg. en_US.
basic.rte

. basi c. hacnp
rsct.
rsct.
rsct.
rsct.
rsct.
rsct.
rsct.
rsct.
rsct.
rsct.
rsct.
rsct.
rsct.
rsct.
rsct.
rsct.
rsct.
rsct.
rsct.

e

rm

m

rrm

core.
core.
core.
core.
core.
core.
core.
core.
core.
core.
core.
core.
core.
core.
core.
core.
core.
core.
core.
core.

99. 99.

conpat . basi ¢c. hacnp
conpat.basic.rte
conpat.clients. hacnmp
conpat.clients.rte

N
N

SISISESESISENESESINT SESIST S

auditrm

errm
fsrm
gui
hostrm
rnc
sec
sensorr
Sr
utils

NI
NN

NI N
N

audi trm

errm
fsrm
gui
hostrm
rnc
sec
sensorr
sr
utils

.conpat. basic.rte

core.
core.
core.
core.

rnc
sec
sr
utils

NN
NN

NN I NN
NN

o -

NNNNNNNDNNNDNNDNDON

N

N

.1.0

[EY
© -
N

e el e
OONORNOO OO OO0 OO OO OO0 OOONOROOOOROOO®

PRPERPOROO OO 000 ©0 990 9009

COW TTED
COW TTED
COW TTED
COW TTED
COW TTED
COW TTED
COW TTED
COW TTED
COW TTED
COW TTED
COW TTED
COW TTED
COW TTED
COW TTED
COW TTED
COW TTED
COW TTED

COW TTED
COW TTED
COW TTED

COW TTED
COW TTED

COW TTED
COW TTED

COW TTED
COW TTED
COW TTED

COW TTED
COW TTED

COW TTED
COW TTED
COW TTED
COW TTED
COW TTED
COW TTED
COW TTED
COW TTED

Jorwr Soturrons Center - Mowreeiizes - Fawer

RSCT Basi ¢ Function (HACMWP/ ES
RSCT Basi ¢ Function
Supersede Entry - Not
RSCT Event Managemnent
RSCT Event Managemnent
RSCT Event Managenent Cient
RSCT Event Managenent Cient
RSCT Audit Log Resource

RSCT Event Response Resource
RSCT Fil e System Resource
RSCT Graphical User Interface
RSCT Host Resource Manager
RSCT Resource Mnitoring and
RSCT Security

RSCT Sensor Resource Manager
RSCT Regi stry

RSCT Uilities

really
Basi c
Basi ¢

RSCT
RSCT
RSCT

Event Response RM Msgs -
File System RM Msgs -
QU Msgs - U.S. English

RMC Msgs -
Security Msgs -

U. S. English
u. S

U S
u. S

Regi stry Msgs -
Uilities Mgs -

Event Response RM Msgs -

RSCT File System RM Msgs -
RSCT QU Msgs - U. S. English
RSCT RMC Msgs - U.S. English
RSCT Security Msgs - U S.
RSCT Registry Msgs - U S.
RSCT UWilities Msgs - U S
RSCT Basi ¢ Function

RSCT Event Managenent Basic

Resource Monitoring and
Security
Regi stry
Uilities

Select all the common filesets, the HACMP support one, but not the PSSP support one.

rsct.
rsct.
rsct.
rsct.
rsct.

rsct

rsct.
rsct.
rsct.
rsct.
rsct.
rsct.
rsct.
rsct.
rsct.
rsct.
rsct.

25.4 RSCT 2.3 (PROVIDED WITH AIX 5.2)

basic.rte

basi c. hacnp

conpat . basi ¢c. hacnp
conpat.basic.rte
conpat.clients. hacnp

.conpat.clients.rte

audi t
errm
fsrm
gui
hostr
rnc
sec

core.
core.
core.
core.
core.
core.
core.
core.
core.
core.

sr
utils

rm

m

sensorrm

2.

NN NN

nmsg. EN_US. core. auditrm

.1

W 00 1 W 00 L)W 0 LYW W LW W L
PRrPRRRRRRRR R PR

[elolololololololololololoNoNoNe]

O000000000000000
MTATMTTMTMTTMTTMT
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RSCT
RSCT

Basi c
Basi c
Event
Event
Event
Event

Functi on (HACMP/ ES
Functi on
Managenent
Managerent Basic
Managerment Cient
Managenent Cient
Audit Log Resource

Event Response Resource
File System Resource
Graphi cal User Interface
Host Resource Manager
Resource Monitoring and
Security

Sensor Resource Manager
Regi stry

Uilities

Basi c
RSCT
RSCT
RSCT

RSCT
RSCT
RSCT
RSCT
RSCT
RSCT

RSCT
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rsct.nmsg. EN_US.core.errm 2.3.0.0 C F RSCT Event Response RM Msgs -

rsct.nsg. EN_US.core.fsrm 2.3.0.0 C F RSCT File System RM Msgs -

rsct. msg. EN_US. core. gui 2.3.0.0 C F RSCT &U Msgs - U.S. English

rsct.msg. EN_US. core. hostrm

rsct.msg. EN_US. core.rnc 2.3.0.0 C F RSCT RMC Msgs - U.S. English

rsct.msg. EN_US. core. sec 2.3.0.0 C F RSCT Security Msgs - U S

rsct.nmsg. EN_US. core. sensorrm

rsct.nmsg. EN_US. core. sr 2.3.0.0 C F RSCT Regi stry Msgs - U S.

rsct.msg. EN_US. core.utils 2.3.0.0 C F RSCT UWilities Msgs - U S

rsct.nmsg.en_US. basic.rte 2.3.0.0 C F RSCT Basic Msgs - U S. English

rsct.msg. en_US. core.auditrm

rsct.nnmsg.en_US.core.errm 2.3.0.0 C F RSCT Event Response RM Msgs -

rsct.msg.en_US.core.fsrm 2.3.0.0 C F RSCT File System RM Msgs -

rsct. msg. en_US. core. gui 2.3.0.0 C F RSCT QU Msgs - U.S. English

rsct.msg. en_US. core. gui.com

rsct.nsg.en_US. core. hostrm

rsct.msg. en_US. core.rnc 2.3.0.0 C F RSCT RMC Msgs - U.S. English

rsct.nmsg.en_US. core.rnct.com

rsct. nmsg. en_US. core. sec 2.3.0.0 C F RSCT Security Msgs - U S.

rsct.nsg.en_US. core.sensorrm

rsct.nmsg.en_US. core. sr 2.3.0.0 C F RSCT Regi stry Msgs - U S.

rsct.nsg.en_US.core.utils 2.3.0.0 C F RSCT Utilities Msgs - U S
25.5 GPFS 2.1

mmf s. base. cnds 3.5.0.6 C F GPFS Fil e Manager Conmands

mf s. base.rte 3.5.0.9 C F GPFS Fil e Manager

mfs.gpfs.rte 2.1.0.9 C F GPFS Fil e Manager

mmf s. gpf sdocs. dat a 3.5.0.0 C F GPFS Server Manpages and

mf s. msg. en_US 3.5.0.0 C F GPFS Server Messages - U. S.
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