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THE AIM OF THISDOCUMENT

The aim of this document is to provide help to install Oracle9i Real Application Clusters on IBM
eServer x360 with FAStT700 running Red Hat Advanced Server 2.1 through a description of the
different steps necessary to run Oracle9i RAC. In this document, we take into account the specifics of
the IBM xSeries hardware, and give you the necessary information to successfully install Oracle9i RAC
on IBM xSeries.

The information contained in this paper resulted from:

- Oracle and IBM documentation

- Installation runs of Oracle9i RAC

- Certification work done on this cluster

- Workshop experiences done in the Oracle/IBM Joint Solutions Center
- Contributions from Oracle and IBM specialists.

Please also refer to Oracle documentations for more information. (http://docs.us.oracle.com).

- Oracle9i Installation Guide Release 9.2.0.1 for UNIX Systems

- Oracle9i Administrator's Reference 9.2.0.1 for UNIX Systems

- Oracle9i Release Notes Release 2 (9.2.0.1.0) for Linux Intel

- Oracle9i Online Generic Documentation CD-ROM Installation and Usage Notes
- Oracle9i Real Application Clusters Installation and Configuration

- Oracle Enterprise Manager Configuration Guide

IMPORTANT:

Once the hardware is configured and the environment ready, the installation of the Oracle product is
identical on all Linux platforms. We have based this installation procedure on the document “Step-By-
Step Installation of RAC on Linux” from Metalink. We have illustrated it with the screen shots from our
labs.

Sections from “Hardware cabling and Firmware” to “Configuring the storage” are xSeries and RedHat
specifics.

Sections from “Installing the Cluster Manager” to “Creating a Cluster Database” come from “Step-By-
Step Installation of RAC on Linux” from Metalink.

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 Oracle/IBM Joint Solutions Center.

Use our email address :

oraclibm@fr.ibom.com
or our phone number :

+334 67 34 67 49
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PLANNING THE INSTALLATION
Get the RedHat Advanced Server 2.1 CDs

Get the IBM ServeRAID 4.84 Support CD

Search and download the BIOS/drivers from http://www.pc.ibm.com:

. IBM eServer xSeries 360 - Flash BIOS Update version 1.03

. IBM eServer xSeries 360 - Diagnostic Flash Update version 3.00

. Servers - Fibre Channel Solutions: IBM FAStT Host Adapter BIOS version 1.76

. Servers and Fibre Channel Solutions - IBM FAStT Host Adapter failover device driver version 6.0
for Linux

. Fibre Channel Solutions - IBM FAStT Storage Manager version 8.21 Fibre Channel Controller
firmware

. Fibre Channel Solutions - IBM FAStT Storage Manager version 8.21 for Red Hat Linux

. Fibre Channel Solutions - IBM FAStT MSJ Diagnostic and Configuration Utility version 2.0 release
33 for Linux

Search and download the documentation from http://www.pc.ibm.com:
* |IBM eServer xSeries 360 - Installing Red Hat Advanced Server Linux v2.1

Search and download the Redbooks/Redpapers from http://www.redbooks.ibm.com:
* |Implementing IBM eServer xSeries SANs, REDP0416
* Implementing Oracle9i RAC with Linux on IBM eServer xSeries servers, REDP0410

Get Oracle9i R2 Enterprise Edition CDs (they can also be downloaded from http://technet.oracle.com)

Installing Oracle9i RAC on IBM @ server x360 with FAStT700 running RedHat AS p 4/ 52



dozar Soturrons Centes - MHovreiiree - Femnee

Joint Sol

HARDWARE CABLING AND FIRMWARE

HARDWARE CONFIGURATION
Check the hardware configuration with the xSeries Oracle9i RAC Configuration Guide.

CABLING

The chart below shows a 2 nodes configuration.

Also, there are redundant SAN switches (2109 S16). The redundancy is not mandatory but it increases
the availability of the cluster (check the “Implementing IBM eServer xSeries SANs” Redbook for more

information on SAN configurations).

Gigabit Ethernet switch
|;IDDQDDDE‘L*PUIJHCLAN

*x360 / x36
& -
14 loga A Of@—s{p
s
PublicLA‘N/— Public LAN
FPublic LAN Fublic LAN
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0/0(0) am oo
| FAStTT00
In__ Cut In__ QOut
= = EXP700
FIRMWARE

Here are the minimum levels of firmware/BIOS for the different hardware parts (Check the latest
supported level on http://www.pc.ibm.com):

e X360 BIOS: 1.03

* ServeRaid BIOS: 4.84

e FASIT FC-2 HBA BIOS: 1.76

e FAStT700 firmware: 8.21
Check the readme of the downloaded files for the upgrade process. See the “PLANNING THE

INSTALLATION” section for the downloads.
Also check the Implementing IBM eServer xSeries SANs Redbook for more information on the FAStT

firmware upgrade.
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UPDATE: FEBRUARY 28, 2003

Since we performed our installation testing for this paper, a number of notable changes have occurred
that affect the installation procedure detailed in the remainder of this paper. We have not gone back to
perform installation testing to determine the detailed impact on our procedure, but we will list the
changes here for your information.

x360 Blos LEVEL AND RED HAT KERNEL

We performed our installation testing using BIOS level 1.03, which was the then-current BIOS level.
The current BIOS level for the xSeries 360 is 1.06. If you have updated the BIOS code, you will need
to run the Red Hat Enterprise kernel at 2.4.9-e.8 or later. Do not use the Summit kernel as described
in “Operating System setup”. Refer to the following url:

http://ww. pc.i bm com gt echi nfo/ M GR-
43850. ht m ?1 ang=en_Nz&page=br and&br and=I BM+PC+Ser ver &doct ype=&subt ype=Cat

The current version of the Enterprise kernel is 2.4.9-e.12. Obtain the errata package named kernel-
enterprise-2.4.9-e.12.i686.rpm and install using the r pm —U command.

To recompile the FASLIT adapter driver, you will need the following packages:
= kernel-source-2.4.9-e.12.i386.rpm
kernel-headers-2.4.9-e.12.i386.rpm

glibc-devel-2.2.4-31.7.i386.rpm

gcc-2.96-116.7.2.i386.rpm

Ccpp-2.96-116.7.2.i386.rpm

These packages may be downloaded from http://rhn.redhat.com

ORACLE9I PATCH SET 1

Oracle released Oracle9i Release 2 Database Server Patch Set 1 with Cluster Manager Patch for
Linux-32. This patch set is not a complete software distribution and requires an existing Oracle9i
Release 2 Oracle Server installation.

Patch Set 1 includes patches to the Oracle Cluster Manager on Linux. The watchdogd
implementation has been removed and replaced by a Linux kernel module named hangcheck-timer.
The hangcheck-timer module is available in Red Hat Advanced Server kernel errata e.12. If you
installed the packages listed above, the hangcheck-timer module should be on your system.

Download Patch Set 1 from Oracle MetaLink. The patch set number is 2632931 and the download file
is named p2632931_9202_LINUX.zip. Review the README.html file shipped with Patch Set 1 for
notes that apply to your implementation. Follow the detailed procedure for installing Patch Set 1 in the
README file.
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OPERATING SYSTEM SETUP

This chapter will guide you through the steps for the post-installation of RedHat Advanced Server to takein

account the specifics of the IBM xSeries cluster.
After you have installed RedHat Advanced Server 2.1 on all nodes (check the installation procedure “1BM
eServer xSeries 360 - Installing Red Hat Advanced Server Linux v2.1" from http://www.pc.ibm.com), follow
these steps on each nodes in the cluster:
1. Install the Summit kernel:

mount the 1st CDROM of RHAS, as root run:

rpm—U / mt/cdron RedHat / RPMS/ ker nel - summit-2.4.9-e. 3.1 686.rpm

2. Change the Grub configuration to have the Summit kernel loaded as the default:

edit /boot/grub/grub.conf, the Summit kernel is the first kernel entry in the file, the entry default has

to be set to 0.

def aul t =0

ti meout =10

spl ashi mage=( hd0, 0) / gr ub/ spl ash. xpm gz

title Red Hat Linux (2.4.9-e.3sunmit)
root (hdo, 0)
kernel /vminuz-2.4.9-e.3summit ro root=/dev/sda3
initrd /initrd-2.4.9-e.3sunmit.ing

title Red Hat Linux Advanced Server (2.4.9-e.3enterprise)
root (hdo, 0)
kernel /vminuz-2.4.9-e.3enterprise ro root=/dev/sda3
initrd /initrd-2.4.9-e.3enterprise.ing

grub.conf

If you use LILO and not GRUB as the boot loader, edit /etc/lilo.conf, and as root run il o

afterwards.
3. Change the modules order of the devices:
edit /etc/modules.conf. The ServeRaid adapter driver, ipc, has to be the first scsi module to be
loaded, it is mapped to SCSIXXXX. The FAStT adapter comes after, it is mapped to SCSIXXX1,
the others are mapped to SCSIXXX2, SCSIXXX3, etc.
append the following line to enable up to 32 SCSI devices per adapter:
options scsi_nod nax_scsi | uns=32
al i as parport_I| ow evel parport_pc
alias ethO eeprol00
alias ethl e1000
al i as scsi _hostadapter ips
al i as scsi _hostadapterl gl a2300
al i as scsi _hostadapter2 gl a2300
al i as usbh-controller usb-ohci
options scsi_nod max_scsi _| uns=32

modules.conf

4. Configure the network:
Stop the network service with the command: service network stop
The motherboard Ethernet device is used for the public LAN. To configure this device, edit
/etc/sysconfig/network-scripts/ifcfg-ethO.
DEVI CE=et hO
BOOTPROTO=st ati ¢
ONBQOOT=yes
| PADDR=10. 10. 180. 1
NETMASK=255. 255. 255. 0
letc/sysconfig/network-scripts/ifcfg-ethO

The Fiber Channel Gigabit Ethernet device is used for the private LAN. To configure this device, edit
letc/sysconfig/network-scripts/ifcfg-ethl.
DEVI CE=et hl

ONBQOOT=yes

BOOTPROTO=st ati ¢

| PADDR=1.1.1.1

NETMASK=255. 255. 255. 0
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letc/sysconfig/network-scripts/ifcfg-ethl

5. Install the necessary packages to recompile the FAStT adapter driver.
Mount the 1st CDROM of RHAS:
rpm —U / mt/ cdron RedHat / RPMS/ ker nel - header - 2. 4. 9-e. 3.1 386.rpm
rpm—U / mt/cdronm RedHat / RPMS/ bi nutil s-2.11.90.0.8-12.i386.rpm
Mount the 2nd CDROM of RHAS:
rpm-U / mt/cdrom RedHat / RPMS/ gl i bc- devel -2. 2. 4-26.i 386.rpm
rpm-U / mt/cdrom RedHat / RPMS/ cpp- 2. 96- 108. 1. 386. rpm
rpm—U / mt/cdrom RedHat / RPMS/ gcc- 2. 96- 108. 1.1 386. rpm
rpm —U / mt/ cdronm RedHat / RPMS/ ker nel - source-2. 4. 9-e.3.1386.rpm
6. Recompile the FASIT adapter driver.
cd /usr/src/linux-2.4
cp ./configs/kernel-2.4.9-i686-sumit.config .config
make dep
cd /root
Untar the IBM FAStT Host Adapter failover device driver version 6.0 for Linux.
tar xvfz 0103.tgz
The iXXXX will be created:

cd i XXXX
.Ilibinstall
./Idrvsetup

make all SMP=1
Replace the existing drivers:
cp gla*.o /1lib/nodul es/2.4.9-e.3sumi t/kernel /drivers/addon/ gl a2200/
Recreate the initial RAM disk:
rm/boot/initrd-2.4.9-e.3sumit.ing
nkinitrd /boot/initrd-2.4.9-e.3sunmt.ing 2.4.9-e.3sunmit
7. Reboot the server.
8. Configure the Hosts file.
Edit /etc/hosts. The hosts hame are mapped to the public LAN addresses. The int-<hosts name>
are mapped to the private LAN addresses.
x360r 1
x360r 2
i nt-x360r1
i nt-x360r2

/etc/hosts

9. Configure the hosts equivalence.

Add the public and private hosts name to the /etc/hosts.equiv file.
x360r 1

x360r 2

i nt-x360r1

i nt-x360r2

letc/hosts.equiv

10. Make the rlogin and rsh services started automatically.

chkconfig —level 3 rlogin on
chkconfig —level 4 rlogin on
chkconfig —level 5 rlogin on
chkconfig -l evel 3 rsh on
chkconfig —level 4 rsh on
chkconfig —-level 5 rsh on

11. Create the Oracle user.

nkdir /oracle

addgr oup dba

adduser -G dba —g disk —h /oracle oracle
Edit the profile for the Oracle user /oracle/.bash_profile.
# . bash_profile

# Get the aliases and functions
if [ -f ~/.bashrc ]; then
~/ . bashrc
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fi
# User specific environnent and startup prograns
PATH=$PATH: $HOVE/ bi n

export PATH
unset USERNANME

export ORACLE_BASE=/ oracl e

export ORACLE_HOVE=$ORACLE_BASE/ 92

export ORACLE TERM=xterm

export TNS_ADM N=$ORACLE_HOME/ net wor k/ admi n

export ORA _NLS33=$0ORACLE_HOVE/ ocommon/ nl s/ admi n/ dat a

export PATH=$PATH: SORACLE_HQOVE/ bi n

export

LD LI BRARY_PATH=$LD LI BRARY_PATH: $ORACLE_HOVE/ | i b: $ORACLE_HOVE/ or acn |
ib

export

CLASSPATH=$0ORACLE_HOME/ j r e: $ORACLE_HOVE/ j | i b: $ORACLE_HOVE/ rdbns/j1i b: $
ORACLE_HOVE/ network/jlib

export THREADS FLAG=native

export ORACLE_SI D=DB1

loracle/.bash_profile

Change ownership for the oracle directory.
chown oracl e:dba /oracle

Make sure the raw devices can be read and written by the group disk.
chown root: disk /dev/raw raw

12. Create the Oracle script to be started automatically at boot time.
Edit /etc/init.d/oracle, and fill it as below

#! / bi n/ bash

#
# chkconfig: - 92 35
# description: Load and unload Oracle paraneters. \

start() {
echo -n $"Load Oracle paraneters:
export SEMMSL=100
export SEMWS=1024
export SEMOPM=100
export SEMWNI =100
echo $SEMVEL $SEMWNS $SEMOPM $ SEMWNI > / proc/ sys/ kernel /sem
export SHWAX=2147483648
echo $SHMVAX > /proc/ sys/ ker nel / shmmax

}
stop() {

echo -n $"Unl oad Oracle paraneters: "
}

# See how we were call ed.
case "$1" in
start)
start
st op)
st op

restart | rel oad)
st op
start

1
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condrestart)

status)’

1
*

echo $"Usage: $0 {start|stop|restart|condrestart|status}"
exit 1
esac

/etc/init.d/oracle

Make the script start automatically at runlevel 3.
chkconfig -l evel 3 oracle on
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CONFIGURING THE STORAGE

SOFTWARE INSTALLATION

Install the IBM FAStT Storage Manager version 8.21 for Red Hat Linux. This will allow you to configure
the FAStT700 storage.

To use this program, run as root: SMcl i ent

Install IBM FAStT MSJ Diagnostic and Configuration Utility version 2.0 release 33. This will allow you to
monitor the FAStT adapters behavior. Install the agent and the GUI tool.

To start the agent, run as root: service glremote start

To use the program, run as root: /opt/FAStT_MSJ/FASIT

STORAGE USAGE RECOMMANDATIONS FOR ORACLE DATAFILES

Oracle9i RAC stores the datafiles in raw devices.

There is one thing you have to keep in mind when configuring and using Oracle9i RAC with Red Hat.
With AS 2.1, you should not use LVM. Red Hat does not support LVM.

LVM brings manageability and flexibility in the storage management, but it is not required to have
Oracle9i RAC running.

Limitations for raw devices creation

Each LUN of the SAN storage is seen in Linux as the disk device.

A disk device can be partitioned.

A partition is mapped to a raw device.

Each disk device can be partitioned in a maximum of 3 primary partitions and 1 extended partition
containing 10 logical partitions.

Therefore, for each LUN in the SAN you can only have 13 raw devices.

This has to be taken in account when you configure the SAN storage. When you create a LUN, you
have to remember that you will be able to create only 13 raw devices out of it. You will not be able to
put all the datafiles of the database on one huge LUN.

For example, if you need 15 datafiles for the data in your database, you will have to create 2 LUNSs.

Creating raw devices

Use the fdisk utility to create partitions on the disk devices. Create 3 primary partitions and one
extended partition, and afterwards create up to 10 logical partitions in the extended patrtitions.
These partitions will be seen in Linux as block devices (/dev/sdbl, /dev/sdb2, /dev/sdb3, /dev/sdb5 ...).
To be able to use these fresh partitions, the FAStT adapter driver has to be reloaded with the
commands below that you have to run as root:

rmmod gl a2300

nmodpr obe gl a2300
To use the partitions as raw devices, you have to map the block devices to the raw devices. For this, fill
in the file /etc/sysconfig/rawdevices as shown below:

# raw devi ce bi ndi ngs

# format: <rawdev> <mmj or> <m nor >
# <rawdev> <bl ockdev>

# exanmple: /dev/raw rawl /dev/sdal
# /dev/iraw raw2 8 5

[/ dev/raw rawl / dev/ sdol
[ dev/raw r aw2 / dev/ sdo2
[ dev/raw r an3 / dev/ sdo5
[/ dev/raw rawd / dev/ sdo6
[ dev/raw r awb / dev/ sdo7
[ dev/raw r anb / dev/ sdo8
[ dev/ raw r aw7 / dev/ sdo9
[ dev/raw r an8 / dev/ sdo10
[/ dev/raw r and / dev/ sdol1l
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/dev/raw rawl0 /dev/sdp5
/dev/raw rawll /dev/sdp6
/dev/raw rawl2 /dev/sdp7
/dev/raw rawl3 /dev/sdp8
/dev/raw rawld4 /dev/sdp9
/dev/raw rawl5 /dev/sdpl0
/dev/raw rawl6 /dev/sdpll

Start the rawdevices service to load the raw devices configuration, for this run the following command

as root:
servi ce rawdevi ces start

We recommend to start this service automatically in runlevel 3 (4 and 5). Use the following

command:
chkconfig —1level 3 rawdevices on

Adding datafiles when the database is online

If you add a partition with fdisk or create a new LUN on the SAN storage, you have to reload the FAStT
adapter driver. This means you lose the disk access for some time, and therefore the database
instance on the server has to be shutdown.

To maximize database availability, it is recommended to create some spare partitions to use them in
the future as new datafiles.

When you run out of new partitions, for each node in the cluster, you will have to shutdown the
instance, reload the FAStT adapter driver and restart the instance. This has to be done one node after
another, in order to have the database always online.

STORAGE CONFIGURATION

In order to configure the storage and to create the raw devices, draw a table like the following one. This
will help you to determine how to configure the SAN storage, how many LUN you have to create, what
size to give the LUNSs, and it will help you to remember the purpose of each raw device.

The first column is the array you have to create on the FAStT, the second is the LUN name in the
array, the third is the description of the datafile that will be put in the raw device, the fourth is the size of
the datafile, the fifth is the block device created with fdisk, and the sixth is the raw device name.

RAC raw devices

Array name LUN Database file size Block device Raw device
RAC R1 quorum 110 MB /dev/sdol /dev/raw/rawl
RAC R1 srvm 110 MB /dev/sdo2 /dev/raw/raw2
Database raw devices

Array name LUN Database file size Block device Raw device
Data D1 SPFILE 5 MB /dev/sdo5 /dev/raw/raw3
Data D1 SYSTEM 400 MB /dev/sdo6 /dev/raw/raw4
Data D1 USERS 120 MB /dev/sdo7 /dev/raw/raw5
Data D1 TOOLS 12 MB /dev/sdo8 /dev/raw/raw6
Data D2 TEMP 110 MB /dev/sdo9 /dev/raw/raw?
Data D2 Control file 1 110 MB /dev/sdo10 /dev/raw/raw8
Data D2 Control file 2 110 MB /dev/sdoll /dev/raw/raw9
Index 11 INDEX 70 MB /dev/sdp5 /dev/raw/raw10
Redo R1 Redo log Thread 1 Group1 120 MB /dev/sdp6 /dev/raw/raw1l
Redo R1 Redo log Thread 1 Group 2 120 MB /dev/sdp7 /dev/raw/raw12
Redo R1 Redo log Thread 2 Group1 120 MB /dev/sdp8 /dev/raw/rawl3
Redo R1 Redo log Thread 2 Group 2 120 MB /dev/sdp9 /dev/raw/rawl4
Undo Ul Undo tablespace Thread 1 312 MB /dev/sdp10 /dev/raw/rawl5
Undo Ul Undo tablespace Thread 2 312 MB /dev/sdp1l /dev/raw/raw16

Configure the FASLT storage with the IBM Storage Manager client (SMclient), follow the instructions in
the Implementing IBM eServer xSeries SANs Redbook.
Follow the instructions from the previous section to create the partitions and the raw devices.
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INSTALLING THE CLUSTER MANAGER

First of all you must install the Cluster Manager, which will let you perform the installation of Oracle
Database on every node on your cluster. You can easily install Cluster Manager using the Oracle
Universal Installer that come with each Oracle product.

Follow these procedures to use the Oracle Universal Installer to install the Oracle Cluster Manager and
the Real Application Clusters software. Oracle 9i RAC is supplied on multiple CD-ROM disks, so you
must keep all the CDs mounted or available for the installer. During the installation process it may be
necessary to switch between the CD-ROMSs. Oracle Universal Installer will manage the switching
between CDs and ask you for the CD-ROM location if necessary.

To install the Oracle Real Application Clusters Software, you should perform the following operations:

First of all, you should mount as r oot user at least the first CD-ROM. If you mount all the CDs on a
directory if will be easier to switch from each CD. We will follow this procedure with a locally mounted
CD-ROM, but you could do it with NFS (or equivalent) mounted media.

Allow the or acl e user access to the X Window System server. To do so, do “xhost +" as root user
and then log in as the “or acl e” user with the “su - or acl e” command.

Make sure your display is set with “export DI SPLAY=: 0” (or “set env DI SPLAY :0"). We used
VNC while writing this document, so on the next captured screen you will see the $DI SPLAY variable
set to “: 1” because it was our active display. Remember that the oracle user may not be able to
access the screen if this variable is not correctly set.

File  Edit

ormect fron aw host

Then you can launch the Oracle Universal Installer with “<cdr om nmount _poi nt >/ runl nstal | er”
or “./runlnstall er” from where you have mounted the CD-ROM. As we have mounted our CD-
ROM on the / mt / cdr omdirectory, we run the installation script from there as shown on the next
figure.
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File Edit Seftings Help

You can also copy the contents of the CDs in the stage directory onto the hard disks, so that you will
not be prompted to switch the CD in the CDRom drive. Use a directory structure as follows:
/<mount point>/Disk1, /<mount point>/Disk2, /<mount point>/Disk3

Welcome screen.

The Oracle Universal Installer loads the Java Runtime Environment (you may receive some messages
on your terminal window regarding the fonts but this is normal, because if the Java Runtime
Environment does not find all the fonts it needs, then it substitutes them with others), and then shows
you a welcome screen like the one you can see on the next capture:

Welcome

The Oracle Universal Installer guides you through the installation and
configuration of your Oracle products, 3

Click "Installed Products..." to see all installed products.

Deinstall Products

About Oracle Universal Installer

Installed Products...

ORACLE
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Click “Next” to go to the next screen.

Inventory Location screen.

You will be prompted for the Inventory Location if this is the first time that you have started the Oracle
Universal Installer on your system. The Inventory Location is the base directory into which Oracle
Universal Installer will place the files needed to keep your Oracle installations centralized and up to
date. The Oracle Inventory definition can be found in the file / et c/ oral nst. | oc. On this screen,
which looks like the image you can see on the next capture, accept the default values and then click
“OK” to continue. If you choose another file location, keep in mind you should be consistent about this

Inventory Location

You are starting your first installation on this computer. As part of
this first install, you will need to specify a base directory for
installation files.

Another directory will be automatically set up for per-product installation files.

The per-product installation files can vary in size, depending on the
complexity of the products you install. You should plan on an average of
about 150KE per product.

The base directory:

* Contains the permanent and per-product files in subdirectories.

* Must be writable by anyone installing or deinstalling products on this
computer.

What would you like as the base directory?

|.."oracle,."oralm.rentory Browse... |
Inwentory files will be in: foracleforalnventory
FPer-product files will be in: joracleforalnventoryfComponents

Help Cancel

UNIX Group screen.

The next screen will prompt you for the UNIX group that the oracle user will use during the installation.
This value should be “dba” or “0i nst al | " if you followed this document to install Oracle 9i RAC, or if
you use the Step by Step procedure from Oracle that is available at Metalink’s site. So, enter
“oi nst al | " and once again, simply click on “Next” to continue. This screen will look like this:
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UNIX Group Name

You can specify a UNIX group name which will have permission to update Oracle software on
this system.

If you want only root to have permission, leave the field blank and press "Mext" to continue
the install.

UNIX Graup Mame: oinstall| I

7 E e =
’ E

ORACLE

Shell script as root.

You will be then prompted to execute a shell script as root user. This script is located at
“/'t mp/ or al nst . sh” and you must execute it in order for the installer to work properly.

acle Universal Installer

=S

Certain actions need to be perfarmed with root
privileges before the install can continue. These
actions are stored in a Bourne Shell script called
Jtmp/forainstRoot.sh.

Please execute the ftmp/forainstRoot.sh script now
from another window and then press "Cantinue" to
continue the install.

Help ) ol ]

Cancel )

File locations screen.

Once the shell script is executed, you click “OK” and the File Location screen should appear. This
screen asks you for some information about the source and destination paths for you installations. Do
not change the source location. For the destination location, verify that the value that you have pre-
selected is the one you typed on the “ORACLE_HOVE” variable that you configured on previous steps.
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Once you verified that all the values are OK, then click on “Next” to continue. This screen will look like
this:

E|=ES

File Locations

Source...

Enter the full path of the file representing the productis) you want to install;

Path:|.."mnt.."cdromfstage,fproducts.jar U Browse... |

Destination...

Enter or select an Oracle Home name and its full path:
Mame: | ouiHome

Path: |.."oracle,."92

About Oracle Universal Installer...
=

ORACLE

Product Selection screen.

The next screen will show you the different products you can install from the CDs. Select “Oracle
Cluster Manager” and click “Next” to start the installation of the Cluster Manager. The screen you will
see is this one:

Available Products

Select a product to install.
~ Dracle9i Database 9.2.0.1.0

Installs an aptional pre-configured starter database, product options, management tools,
networking serwices, utilities and basic client software for an Oracle database server.

~ Oracle%i Client 5.2.0.1.0

Installs enterprise management tools, networking services, utilities, development toals and
precompilers and basic client software.

T~ Dracle9i Management and Integration 9.2.0.1.0

Installs the management server, management tools, Oracle Internet
Server, networking services, utilities and basic client software.

@ Oracle Cluster Manager 9.2.0.1.0
Sracle Cluster Manage E

Product Languages...

=

i < 4 % 3

ORACLE
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Public nodes information screen.

Oracle Universal Installer needs to know the public names or public IP addresses of the nodes of your
cluster. This screen will let you introduce your node names. These nodes must be available from each
other for the Oracle Universal Installer to configure the Real Application Clusters properly. In our case,
we used two IBM eServer xSeries model 360 named “x360r 1” and “x360r 2”. The next capture show
this configuration screen.

racle Un nstaller: Public Maode Infarmation IQIEIE
Public Node Information

Flease enter the public node names in the network

Public Mode 1: |x360r1

Public Mode 2: |x360r2

Public Mode 3: |

Public Node 4

=
Public Mode 5: |
Public Node &: |

Public Mode

ORACLE

Private node information screen

On the next screen configure the Private Node addresses that will be used for the interconnect
between the different nodes of your cluster. This screen is like this:
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Private Node Information

Please enter the private node names in the network

Private Mode 1: |int—x360r1

Private Node 2: |int—x350l’2|

Private Mode 3: |

Private Node 4: |

Private Node 5: |

Private Node 6:

- 3

ORACLE’

Watchdog parameter screen

The next screen asks you for the watchdog parameters. Simply accept the default value (60000) and
click “Next” to continue.

Jorwr Soturrons Centes - Mewrreizzes - Femes

WatchDog Parameter Information

Enter the watchdog parameter walue in millisecands, default is 60000

WatchDaog Farameter Value [goooo

: = E F k1

ORACLE
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Quorum Disk Information

Enter the full name of the raw device you have created for the node monitor for the Quorum disk
information. In this case, our quorum device will be / dev/raw r awl, but do not forget to change it,
because your configuration may be different. Click Next to continue.

Quorum Disk Information

Enter the Quorum Disk Infarmatian

Quorum Disk Informatian |l."devl."rawl."rawl|

: . » = &

ORACLE’

Summary Screen
The next screen is the summary one. Simply press Install.

=B

Summary
Oracle Cluster Manager 9.2.0.1.0

o-Global Settings
Source : fmntfcdrom/stage/products jar
EOracle Home : foraclef32 {OUIHome)
Installation Type ; Custom
o-Product Languages
I—English
-Space Requirements
|—f Required 6ME {includes 1ME temporary) . Available 12.63GE
c-New Installations {1 product)
L oracle Cluster Manager 9.2.0.1.0

ORACLE
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Cluster Manager Installation screen

You will now briefly get a progress window followed by the end of installation screen. Click Exit. and
confirm by clicking Yes.

Install

+ Installation in progress

Link pending...

Installing

ORACLE

End of Installation

The installation of Oracle Cluster Manager was successful.

ORACLE

Once this screen is shown, you can click Exit and confirm with Yes. Please, verify that you have
successfully installed the Cluster Manager on each node.
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Starting Cluster Manager

The next step is to start the Cluster Manager. This service has to run on each node of the cluster to
install RAC.
To do so, go as oracl e user to $ORACLE_HOVE on each node of your cluster and create the
$ORACLE_HOVE/ or acni | og directory.
Make sure the the watchdog device / dev/ wat chdog exists on each of the nodes. If not, create it with
the following commands, run them as root:

nmkdev /dev/watchdog ¢ 10 130

chnmod 600 /dev/wat chdog
Then, log in as root on each node and run:

export ORACLE_HOME=/ or acl e/ product/9.2.0

$ORACLE_HOME/ or acn bi n/ ocnst art. sh

This will start the wat chdogd daemon and the or acm process, which corresponds to the Cluster

Manager. Verify you have started it on each node with the ps command and check the oracm log:
$ORACLE_HOVE/ oracn | og/ cm | og
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ORACLEY9 DATABASE INSTALLATION

Installing Oracle9i

Start the Oracle Universal Installer again. If you click Next on the Welcome screen you will be
prompted for the cluster nodes on which you would like to install the Database. This is because the
Oracle Universal Installer detects the Cluster Manager. The screen would look like this:

racle Universal Installer: Cluster Mode Selaction

=B

Cluster Node Selection

The lacal Mode : "x360r1" will always be selected. Please select any additional nodes
*I60rL

ORACLE’

Select all the nodes you would like to be on your cluster and click Next to continue. The next screen is
the File Location Screen that we have already mentioned. Click on Next and continue.

Products Screen

Select from on the Available Products screen the “Oracle Database” and click Next to continue as
shown on the figure.
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==

Available Products

Select a product to install.
® Oracle9i Database 9.2.0.1.0

Installs an optional pre-configured starter database, product options, management tools,
networking services, utilities and basic client software for an Oracle database server.

T~ Oracle8i Client 8.2.0.1.0

Installs enterprise management tools, networking services, utilities, development tools and
precompilers and basic client software.

" Oracle9 Management and Integration 8.2.0.1.0

Installs the management server, management tools, Oracle Internet Dire
Server, networking services, utilities and basic client software.

~ Dracle Cluster Manager 9.2.0.1.0
Oracle Cluster Manager, Rel

Froduct Languages..

ORACLE’

This will start the Oracle Database installation on each node of your cluster.

Installation Type screen.

The next screen is the Installation Type. Select the Custom option in order to have full control of each
element you will install. Note that this Custom option refers to the Database installation, but not the
configuration.

=B

Installation Types
Oracle9i Database 9.2.0.1.0

What type of installation do you want?
~ Enterprise Edition (2.04CE)

Provides data management for high-end applications such as high wolume on-line transaction
pracessing [OLTR) enwironments, query—intensive data warehouse and demanding Internet
applications. Delivers tools and functionality to meet the availability and scalability requirements
of mission-critical applications.

i Standard Edition (1.96GE)

Targeted for workgroup or department-level applications. Includes an integrated set
management tools, full distribution, replication, web features and facilities for
critical applications.

Enables you to choose indiwvid

ORACLE’
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Components Selection Screen
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On this screen, you can configure what elements will be installed. For a Real Application Cluster
configuration, please be sure you install at least the Oracle Database, Real Application Clusters,
Partitioning and Netlistener components and then click Next to start installation. If you need some

additional components for your database, select them on this screen

le Produc

Available Product Components
Oracle9i Database

these components do you want to install?

The following are compeonents that you can install as part of Oracle?i Database. Which of

Install status

Components
g Craclesi Database 9.2.0.1.0 New Install
¥ Oracledi 9.2.0.1.0 New Install
/¥ Enterprise Edition Options 9.2.0.1.0 Mew Install
¥ Oracle Advanced Security 9.2.0.1.0 Mew Install
¥ Oracledi Real Application Clusters 9.2.0.1.0 New Install
¥ COracle Partitioning 9.2.0.1.0 Mew Install
¥ Oracle Spatial 9.2.0.1.0 Mew Install
MNew Install

[¥ Legato Networker Single Server 6.1.0.0.0

O ©racle Label Security 9.2.0.1.0

Mot Installed

¥ Oracle QLAP 2.2.0.1.0 Mew Install
¥ Oracle Data Mining 9.2.0.1.0 Mew Install
D Cracle Net Serwices 9.2.0.1.0 Mew Install
Exit Help Installed Products... Frevious
- A

Component Location Screen

This screen gives information about the components locations. Do not modify the values and click

Next.
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=Tl

Component Locations
Oracle9i Database 9.2.0.1.0

You can change the destination locations for Mon OracleHame components:
Oracle Universal Installer 2.2.0.12.0

lawa Runtime Enwironment 1.3.1.0.0

Jawva Runtime Environment 1.1.8.1.0

Change Location

F o

ORACLE

Shared Configuration File screen

You will also be prompted for the raw device where you will have the shared configuration of your
cluster. Enter your value and click Next to continue.

Shared Configuration File Name

Enter a shared raw device name or a cluster filesystem file name for Oracle?i Real Applicatio
Clusters Configuration.

Shared Configuration File Name |,|"dEv.."raW,."raW2|

ORACLE’
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Group Selection screen

Joznr Sorurzons Cenfes - Mewrseitzes - Femee

Then, select the group you will need for your database operator and administrator. Usually, these
values are set to “dba”, but verify that you have put there the group that you will use. Click Next to
continue.

Privileged Operating System Groups

SYSDBA and SYSOPER privileges are required to create a database using operating system (05}
authentication. These are granted through membership in the UNIX groups OSDEA and
OSOPER, respectively, and the dba group is usually used for this purpese. If you would like
another group used, enter the names of the UNIX groups of which you are a member, to be
used for OSDBA and OSOPER.

Database Administrator (OSDEA) Group |dba

Database Operator (O50FER) Group l.dba

ORACLE

Database Creation screen

You will then be prompted for database creation. We will not create it right now, so select “No” and
then Next to continue. If you wish to create a database during the installation, you should select “Yes”

and follow the configuration steps. We will create the database later.
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Create Database

If you want to create a new database, Oracle recommends using the Oracle Database
Configuration Assistant. This tool provides a simple, graphical methaod far creating a
database, and can be automatically launched at the end of installation. Do you want to create
anew database by using this tool?

T Yes

=

A5

ORACLE

Summary Screen

This latest screen shows you the configuration you have made. Verify it and if you need to add
something else, you can always go back by clicking on “Back”. If everything is OK, click “Install” to start
the installation procedure.

Summary
Oracle9i Database 9.2.0.1.0

o-Global Settings
Source : fmnticdrom/stage/products. jar i
Cracle Home : joracle/92 (OUIHome)
Mode Mame : x360rl
Mode Mame : x360r2
Installation Type : Custom
o-Product Languages
I—English
S-Space Requirements
|—,f Required 1.46CE (includes 35ME temporary) : Available 12.18CE
c-New Installations {134 products)
Advanced Queueing (AQ) APl 9.2.0.1.0
Advanced Replication 2.2.0.1.0
Agent Required Support Files 9.2.0.1.0
Assistant Common Files 9.2.0.1.0

Authentication and Frerention 9 2 0.1 0

ORACLE’
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Installation screen
During the installation process, you will see a screen like this one:

I =T[E

ler: Install

Install

” Installing RDEMS Required Support Files
9.2.0.1.0

Link pending...

Copying oraus.msh

=

4 E ] =

ORACLE
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You may be prompted for another CD-ROM. If it this your situation, umount the CD-ROM, change it,

and then mount the CD-ROM you have been asked for.

—lEx]

Please insert arcl920 disk 2 into your disk drive ar
specify an alternative location.

Path: [/mntscdrom/ Browse.. |

Help | Cancel |

Then the installation procedure will continue.
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=Tl

Install

# Installing Oracle OLAP CWM Lite 9.2.0.1.0

Link pending...

Copying ort.h

=

: i 3 k3

QRACLE’

Once all the CDs are installed on the first node, the Oracle Universal Installer will install the software
on each node on your cluster. Then, you will be prompted for a shell script execution. Do it on each
node by accepting the default values and press OK to continue.

before installation can proceed. Flease leave this
window up, go run joracle/92/roat.sh as root an
¥360rl,x360r2, from anather window, then came

\-j A configuration script needs ta be run as root

back here and click OK to continue.

Then the configuration procedure will start. First, the Oracle Universal Installer will automatically
configure the cluster and then ask you to configure the network. We will configure the listeners later, so
you can cancel the network configuration procedure and confirm by clicking Yes.
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welcome to the Oracle Net Configuration Assistant. This tool
iquration

Are vou sure you want to cancel the Oracle Net
Configuration &ssistant and lose the changes you
rade to your Oracle Met configuration?

ation
Press

™ Perform typical configuration,

Cancel Help - Back Mext

Installed Products... Previous

ORACLE’
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You will get an error screen because we cancelled the network configuration. Accept the error by

clicking OK and Next to finish the installation.

=

Configuration Tools

| Errar

The follow

These tools
It is recamm

et G One or more tools have failed. It is recommended
|Too| WE! but not required that these tools succeed far this
v Oracle ! installation. ¥You can now select these toals, read

its details to examine why they failed, fix those
» Cracle problems, and retry them. Or, you can click
"Mext" to continue.

» Agent

Details for Agent Configuration Assistant:
Waiting to be notified:

"Clock" (Ox412ad4e0c) ! =

Manitor registry: owner "main" (Ox8065ced, 1 entry)
hread Alarm
sys_thread t Ox41Ze6elc

[Timeout in 952 ms]

ORACLE’

The Oracle Universal Installer shows you the End of Installation screen and warns you that you have
got some components that were not configured. This is normal, so exit the installer with Yes and you

are done.
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End of Installation

The installation of Oracle% Database was successful, but some
optional configuration tools failed or were canceled.

N TS

ORACLE'

Installed Products...

Post-installation Configuration

Some of the log directories may not have been created on all hodes during the installation. Make sure
then that the following directories exist on each node:

«  $ORACLE_HOWME/ r dbns/ audi t

e  $ORACLE_HOWVE/ r dbns/ | og

e $ORACLE_HOVE/ net wor k/ | og
If they do not exist, please create them in order to have full logs on your system.

File Edit Settings Help

Cluster Manager configuration

We will now discuss how to configure the Cluster Manager, the Node Monitor and the SRVCTL
configuration file.

First of all, launch the Global Services Daemon. You should also add it to your Oracle start-up script in
order to have it running each time you start your machine.
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As or acl e user, type “gsdct| start” on each node of your cluster to start the Global Services
Daemon.

Listeners configuration

Before the database creation we will create the listeners that we will use later and which will let us
configure our database without problems. Make sure your “LANG’ variable is not set by typing “unset

LANG'. Then you can start the Network Configuration Assistant. This tool is the one we stopped during
the installation procedure. To start NCA, type “net ca”.

Welcome Screen
On this screen, select “Cluster C
= T

onfiguration” and click Next.

-OMe

cle Met Configuratio

=1

Select the type of Oracle Net Services configuration:

® Cluster configuration

" Single node configuration

Cancel)] Help )] -- Back

Nodes Screen
Select all the nodes on your cluster and click Next

Select the nodes to configure

Hodes(s):

Select all nodes
Deselect all nodes

Cancel)] Help )l - Back

Listener Configuration screens

The next screen will offer you some configuration possibilities: Listener Configuration, Naming Method

Configuration, Local Net service Name Configuration and Directory Usage Configuration. Select
“Listener Configuration” and click Next.
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Welcome to the Oracle Net Configuration
fssistant. This tool takes vou through the
following commaon configuration steps:

Choose the configuration vou would like to do
& Listener configuration
" Naming Methods configuration
O Local Net Service Name configuration

" Directory Usage Configuration

Cancel)] Help Jl - Back

The Listener Configuration screen will a|
=H) enet C

-onfigu g ke

=R

For remote connections to be made to yvour Oracle
database, you must configure a Oracle Met listener, The
Oracle Net Configuration Assistant allows vou to add,
reconfigure, rename or delete a listener.

Select what vou want to do
® Add
& Reconfigure
& Delete

& Renarme

Cancel )l Help Jl 4 Back

=1k

For remote connections to be made to wour
Oracle database you must have at least one
Oracle Met listener, Enter the name of the
listener you want to create:

Listener name: [LISTENER

Cancel )l Help )l %  Back

Joznr Sorurzons Cenfes - Mewrseitzes - Femee

pear. Select “Add” and click on Next to continue.
i 2y

gives you and click Next again.
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The next screen will let you choose between some network protocols. TCP/IP should be selected, but
we will also add IPC support. Click on “IPC” and then on “>". To continue, click on Next.

Configuration gct Proto =

You can configure the listener to accept connections
over ohe of more protocols, Select which protocols vou
want to configure for this listener. Keep wour
configuration as simple as pessible by configuring only
the protocols you need.

Available Protocols Selected Protocols

TCPS : TCP J
: i3
4 Td

Cancel )l Help )l & Back

You will be then prompted for the port number you would like to use. Accept the default port value (set
to 1521) and go to the next screen clicking on Next.

Protocaol Q @ |z

which TCP/IP port number should the listener use? The
port number selected should not be used by any other
software on this computer,

® |se the standard port number of 1521

T Use another port number: 1521

Cancel )l Help )l &

The next screen is the IPC Configuration one. On this screen you will be asked to insert your database
name as key and then click Next.
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To communicate with the database using the
IPC protocol, an IPC key value is required, Enter

the key value for the database you want to
access,

IPC Key value: [DATABASE|

Cancel )l Help )l 4 Back | Next &)

1}

This should create the listener. At this point, Oracle Universal Installer will ask you if you want to
create another listener. Select “No” and click Next
e g nt: Li nfig

wWould you like to configure ancther listener?

B No

" Yes

Cancel )l Help )l

The Listener Configuration is now complete. You can now exit the Network Configuration Assistant
unless you want to create another listener.
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Listener configuration complete!

Cancel )l Help )l 4 Back
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CREATING A CLUSTER DATABASE

For the database creation, we will use the DBCA tool. DBCA means Database Creation Assistant and
it is a graphical tool that makes the database creation easier. It uses the Optimal Flexible Architecture
(OFA). This means that DBCA creates the database files, including the default server parameter file,
using standard file naming and file placement practices. In order to run DBCA, you must have the
GSD daemon started. If not, please be sure you run it before starting database creation.

Verify that you have correctly configured all the shared disks for each tablespace (for non-cluster file
system platforms) and then you can start database creation.

Oracle Corporation recommends that you use the DBCA to create your database. This is because the
DBCA preconfigured databases optimize your environment to take advantage of Oracle9i features
such as the server parameter file and automatic undo management. The DBCA also enables you to
define arbitrary tablespaces as part of the database creation process. So even if you have datafile
requirements that differ from those offered in one of the DBCA templates, use the DBCA. You can also
execute user-specified scripts as part of the database creation process.

The Database Configuration Assistant (DBCA) makes use of a file, which is named mapping
DBCA.cfg, that contains the raw device names for the system datafiles. You should

create this file to suit your own tablespaces and associated raw devices and make sure it is

owned by the oracle user. See below an example of the file.

spfil el=/dev/raw raw3
syst enll=/ dev/raw r aw4
usersl=/dev/raw raws

t ool s1=/dev/ raw r awe

t enpl=/dev/raw r aw?
control 1=/ dev/raw r an8
control 2=/ dev/ raw r awd

i ndx1=/dev/raw rawl0
redol 1=/dev/raw rawll
redol 2=/dev/raw rawl2
redo2_1=/dev/raw rawl3
redo2_2=/dev/raw rawl4
undot bs1=/ dev/raw r awl5
undot bs2=/ dev/ raw r awl6

DBCAmapping.cfg

The location of this file is passed to DBCA by the variable DBCA_RAW_CONFIG. Set this varable with:
export DBCA RAW CONFI G=~/ mappi ngDBCA. cfg

Start DBCA with the “dbca” command. You will see a welcome screen that looks like this one:
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Welcome to Database Configuration Assistant for Oracle Real Application Clusters,
The Database Configuration dssistant enables you to create, configure or delete a
database and manage database templates, It also enables you to add, delete or modify
cluster database instances.
What type of database would you like to create or administer?

® Oracle cluster database

" Oracle single instance database

Cancel )l Help )l - Back

Select “Oracle Cluster Database” and click Next. The Operations screen will appear. Select “Create
Database” and click Next

Select the operation you want to perform

® Create a database
@ Configure database options in a database
@ Delete a database
T Manage Templates

& |nstance Management

Cancel)l Help )l - Back

You will be prompted for node selection. Select all the nodes that apply and click Next to continue.
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Select the nodes on which you want to create the cluster database, The local node
"w3B0r1" will always be used, whether of not it is selected.

Select all

Deselect all

Cancel )l Help Jl

If some of your nodes are missing, there is a cluster diagnostic tool called “Isnodes” which will let you
know what nodes are active at this moment. Resolve the problem and try again the process from the
beginning. In our tests, we used two nodes: “x360r1” and “x360r2”, and “Isnodes” shows both of them.

File Edit Settings Help

The next screen that you will see is the Database Templates one. All of the templates other than “New
Database”, include datafiles.

Select “New Database” and click Next.
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Select a template from the following list to create a database:

Select Template Mame Includes Datafil...
e General Purpose Yes
o Transaction Processing Yes
e New Database No

Show Details.. )

Cancel )l Help Jl [

This next screen is the Database Identification page. You should enter the Global Database Name
(typically on the name.domain form) and the Oracle System Identifier (SID). The SID will identify an
instance and DBCA will suggest you use the same name that you entered on the Database Name field.
The SID identifier will be used on RAC databases as a prefix for the instance number.

Specify the following database information,

A Oracle9i database is uniquely identified by a Global Database Name, typically of the
form "name.domain”,

Global Database Mame: [DE]

& database is referenced by an Oracledi instance on each cluster database node. Each
instance is uniquely identified by an Oracle System Identifier (510}, For each cluster
database instance, the S0 is comprised of a commeon prefiz for the database and a
number for each instance that is autoematically generated. 4 suggested SID prefix has
been entered for you which you can accept or change to a value you prefer,

SID Prefix: 13

Cancel ,' Help ,' & Back | Next )

Select “Dedicated Server Mode” on the Database Connection screen.
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Select the mode in which you want vour database to operate by default:

& Dedicated Server Mode
For each client connection the database will allocate a resource dedicated to serving
only that client. Use this mode when the number of total client connections is
expected to be small or when clients will be making persistent, long-running
requests to the database.

" Shared Server Mode
Several client connections share a database-allocated pool of resources, Use this
mode when more than a small number of users need to connect to the database
simultaneously while efficiently utilizing systern resources, The Oracle shared
server feature will be enabled.

Edit Shared Connections Parameters..

Cancel )l Help )l 4 Back

You will be prompted for Database Features. Unselect all the options and continue by clicking on Next.
Note: for a real database creation you may need to select one or more options on this screen.
Juration ¢ it p 5 of 9 aturas [Zilmie]

Database Features |  Custom Scripts

Select the features you want to configure for use in your database:

™ Oracle Ultra Search
[z Oracle label Security
™ Oracle Data Mining
™ Oracle OLAP

[ Example Schemas

# Human Resources
Order Entry

EE Product Media,

F# Sales History

E Shipping

Standard database features...)

Back | Mext ._\') )

Cancel ) Help )l

&

You can click on the “Standard database features” to add or remove some standard options. For this
procedure, we deselected every standard option:
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Select the standard database features you want to configure for
use in your database. Oracle Corporation recommends that yvou
always install these features in your database.

™ Oracle WM
F# Oracle Intermedia

™ Oracle Text

™ Oracle XMLDE  Customize..

Help ) x

The next screen will let you configure the Initialization Parameters. On this screen you will see some
tabular pages. Modify the memory setting if desired and then select the “File Locations” tab. The option
“Create Persistent Initialization” is selected by default. The file name should point to the correct
database link. Otherwise it will mean that you didn't set the DBCA_RAW_CONFIG correctly or the file
contains errors. Verify all the configuration options according to your needs and make sure the listener
values are set to the ones that you previously created. Then, click Next.

Memaory | Character Sets DE Sizing File Locations Archive

© Typical
Percentage of physical memory (7768 MB) for Oracle: |70 N
Database Type: [Data warehousing |

Show distribution of Memaory..

& Custom
Shared Pool: EE > [MBytes -
Buffer Cache: [24 s [MBytes -
Java Pool: EX » [MBytes -
Large Pool: E > [MBytes -
PGA: [24 » [MBytes -

Total Memory for Oracle: 256 M Bytes

Total memory includes 40ME of Oracle Process Size and the defaults for
the empty parameters, if any.

All Initialization Parameters.. ) File Location Variables..

Cancel )] Help ) 4 Back

DBCA now shows you the Database Storage Window. This screen will let you enter file names for
each tablespace in your database. They should be pointing to the right raw device or database link.
Make sure you correct the datafile sizes to the sizes that you have planned to use and remember that
the datafile should be smaller than the raw device. Click Next when you're finished.
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Datafiles

Cancel Jl

Redo Log Croups

#4dd  Remove

Help

Database Storage

From the Database Storage page, you can specify storage parameters for the
database creation, This page displays a tree listing and summary view (multi-
colurmn lists) to allow you to change and wiew the following objects:

Controlfiles
Tahlespaces
Datafiles

Rollback Segments
Redo Log Groups

e e

From any object type folder, <lick Add to <reate a new object. To delete an object,
select the specific object from within the object type folder and click Remove.

Important: If vou select a seed database template, you will not be able to add or
remaove datafiles, tablespaces, or rollback segments, Selecting a seed template
allows yvou to only change the following:

« The name of the database
« Destination of the datafiles
« Controlfiles or log groups,

File Location Variables...
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& Back

The Database Creation Options page is displayed. Ensure that the option Create Database is checked

and click Finish.

Cancel )l

Help

Select the following database creation options:

W Create Database

W Save as a Database Template

Name: [

Description: [Example DB for CookBook

W Cenerate Database Creation Scripts

|f0rac|efadminfDstcripts Browse..,

Destination
Directory:

&  Back Hext i finishk]

The DBCA Summary window is displayed. Review this information and then click OK.
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& cluster database will be created with following parameters,
Create database with db name "DB".
Generation of Template "DB".
Generating scripts for cluster database creation at "/oraclefadmin/DB fscripts”,

DE

Exarmple DB for CookBook

Options

Option Name |Se|ected

Example Schermas false
Oracle Data Mining false
Cracle Intermedia false
Oracle J¥M false
Oracle Label Security false
Cracle OLAP false
Oracle Spatial false
Cracle Text false
Cracle Ultra Search false
COracle XML DB false

Initialization Parameters

dozar Soturrons Centes - MHovreiiree - Femnee

_OﬁJ Cancel | Help )

Save as an HTML file.. |

Once the Summary screen is closed using the OK option, DBCA begins to create the database
according to the values specified. We selected to create a template and the scripts for manual

creation, so that

The template "DE" creation
completed,

The generation of the script
“Joraclefadmin/DB/scripts” is successful,

L3

Then, DBCA starts the database creation.

the DBCA will give us some screens when the work is done.
nfiguration ant
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i Creating and starting Oracle instance
Creating database files
Creating data dictionary views
Creating cluster database vigws
Completing Database Creation

Database creation in progress..,

[ ] 3%

Stop )

Creating and starting Oracle instance
Creating database files

Creating data dictionary views
Creating cluster database wigws
Cormpleting Database Creation

e

Database creation in progress..,

| 25%

Stop

Once this step finished, you have successfully created the clustered database. It can now be accessed
via Oracle SQL*PLUS or other applications designed to work with an Oracle RAC database. You
should make sure to execute your start-up scripts at system startup as root and the other as user
oracle as shown in this document.
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CREATING A DATABASE MANUALLY

You can also create the databases manually. To do so, follow the next steps:
* ononenode : srvctl add db -p <db_name> -0 <oracle_home>

« 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)

¢ on each node, check the configuration : srvctl config —p <db_name>

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

e create the udump, cdump and bdump directories.

e setthe SID in .profile of oracle user

e create the 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/rawspfile’ from pfile=/.../init.ora”".

» create the database creation script. You can use $ORACLE_HOME/srvm/clustdb.sgl script as
sample. The script must be adapted to your environment. Be careful, there are some errors in this

file.

* you can create a password file. Under $ORACLE_HOME execute orapwd file=orapw
password=###.

e as sysdba, execute the script.
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CONFIGURING HIGH AVAILABILITY AND LOAD BALANCING

LISTENER CONFIGURATION

The listener should be properly configured by netca and dbca but it is worth checking that the
contents of SORACLE_HOME/network/admin/listener.ora are similar to those in the following
listener.ora for the first instance:
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LI STENER =
( DESCRI PTI ON_LI ST =

( DESCRI PTI ON =

( ADDRESS_LI ST =

( ADDRESS =( PROTOCOL =TCP) ( HOST =t est 1) (PORT =1521))

CLE_HOMVE =/ oracl e/ product/9.0.1)

ROGRAM =ext pr oc)

n T

| D_DESC =

CLE_HOVE =/oracl e/ product/9.0.1)
| D_NAME = testl)

o3

SN N N NS TN N S e ()T

listener.ora for the first instance

TNSNAMES CONFIGURATION

LI STENERS_TEST =
( DESCRI PTT ON =

( ADDRESS_LI ST =

( ADDRESS =( PROTOCOL =TCP) ( HOST =x360r 1) (PORT =1521))
( ADDRESS =( PROTOCOL =TCP) ( HOST =x360r 2) ( PORT =1521))
)

)

TEST =

( DESCRI PTI ON =

( ADDRESS_LI ST =

( ADDRESS =( PROTOCOL =TCP) ( HOST =x360r 1) (PORT =1521))
( ADDRESS =( PROTOCOL =TCP) ( HOST =x360r 2) ( PORT =1521))

)

( FAI LOVER =yes)
(LOAD_BALANCE =yes)
( CONNECT_DATA =

( SERVI CE_NAMVE =TEST)
( FAl LOVER_MODE=

( TYPE=SELECT)

( METHOD=BASI C)

( RETRI ES=30)

( DELAY=1)

—

TEST1 =
( DESCRI PTI ON =
( ADDRESS_LI ST =
( ADDRESS =( PROTOCOL =TCP) ( HOST =x360r 1) (PORT =1521))

( CONNECT_DATA =
( SERVI CE_NAMVE =TEST)
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(I NSTANCE_NAME =TEST1)
)

)

TEST2 =

( DESCRI PTI ON =

( ADDRESS LI ST =

( ADDRESS =( PROTOCOL =TCP) (HOST =x360r 2) (PORT =1521))

( CONNECT_DATA =

( SERVI CE_NAVE =TEST)
(I NSTANCE_NAME =TEST2)
)
)
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ADMINISTERING REAL APPLICATION CLUSTERSINSTANCES

Oracle Corporation recommends that you use SRVCTL to administer your Real Application Clusters
Database environment. SRVCTL manages configuration information that is used by several Oracle
tools.

Before using SRVCTL, ensure that your Global Services Daemon (GSD) is running. To use SRVCTL,
you must have already created the configuration information for the database that you want to
administer.

You must have done this either by using the Oracle Database Configuration Assistant (DBCA), or by
using the srvct| add command. If you have followed the instructions in this document, dbca will
have added your database and instances.

$ srvctl config database -d racdbl
racnodel racinstl /oracle/product/9.2.0
racnode2 racinst2 /oracl e/ product/9.2.0
Examples of starting and stopping RAC follow:-

$ srvctl start database -d racdbl
$ srvctl status database -d arldb
Instance racinstl is running on racnodel
Instance racinst2 is running on racnode2

$ srvctl stop database -d racdbl
$ srvctl status database -d arldb
Instance racinstl is not running on racnodel
Instance racinst2 is not running on racnode2

$ srvctl start instance -d racdbl -i racinstl
$ srvctl status instance -d racdbl -i racinstl
Instance racinstl is running on racnodel

$ srvctl status database -d arldb

Instance racinstl is running on racnodel
Instance racinst2 is not running on racnode2

$ srvctl stop instance -d racdbl -i racinstl

For further information on srvct | see the Oracle9i Real Application Clusters Administration Release
1 (9.0.1) manual.
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REFERENCES

* Oracle9i Installation Guide for UNIX Systems: AlX-Based Systems, Compaqg Tru64 UNIX, HP
9000 Series HP-UX, Linux Intel and Sun SPARC Solaris

» Oracle9i Installation Checklist for Linux Intel

e Oracle9i Quick Installation Procedure for Linux Intel Part Number
* Oracle9i Real Application Clusters Installation and Configuration
» Oracle/IBM CookBook on installing Oracle 9i RAC on AIX

e Step-by-step Installation Guide from Oracle that is available on Metalink.
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DISCLAIMER

This document reflects the EMEA Oracle/ IBM Joint Solutions Center’ s understanding about
Oracle products running on IBM hardware servers and storage. It was produced and reviewed
by the members of the IBM organization called the EMEA Oracle/ IBM Joint Solutions
Center and others.

This document is presented “As-Is’ and IBM does not assume responsibility for the
statements expressed herein. It reflects the experiences of the Oracle/ IBM Joint Solutions
Center. If you have questions about the contents of this document, please direct them to the
EMEA Oracle/ IBM Joint Solutions Center (oraclibm@fr.ibm.com).

TRADEMARKS
All brand names are the trademarks of their respective owners.

SPECIAL NOTICE

The material in this document was produced by ajoint effort of IBM and Oracle specialists.
The materia herein is copyrighted by both IBM and Oracle.
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