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INTRODUCTION

The objective of this document is to provide help to install Oracle9i Real Application Clusters (RAC) on IBM
eServer x440 with FAStT500 running SUSE Linux Enterprise Server 7 (SLES7) through a description of the
different steps necessary to install Oracle9i RAC. In this document, we take into account the specifics of the
IBM xSeries hardware, and provide 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 and other work done by the EMEA 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

We used the xSeries x440 and FAStT500 Storage Controller to perform this installation. While illustrations
may be specific to these products, the methods described generally apply to other xSeries servers and FAStT
Storage Controllers. Where appropriate, we will point out areas that are specific only to the x440.

Once the hardware is configured and the environment ready, the installation of the Oracle product is virtually
identical on all Linux platforms. We have based this installation procedure on the document “Step-By-Step
Installation of RAC on Linux” from Oracle Metalink and “Installing Oracle9i on IBM eServer x360 with
FAStT700 running Red Hat AS 2.1” by the EMEA Oracle/IBM Joint Solutions Center. We have illustrated it
with the screen shots from our lab.

Your feedback is important for us. We want our technical papers to be as helpful as possible. Please send

your comments about this document to the IBM/Oracle International Competency Center (IOICC). The
IOICC’s email address is:

ibmoracl@us.ibm.com
Special thanks to the following for their assistance and contribution to this paper:

EMEA Oracle/IBM Joint Solutions Center, Montpellier, France
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PLANNING THE INSTALLATION
Obtain the CDs for SUSE Linux Enterprise Server 7 (SLES7), SLES7 Patch CD2 and CD3.

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

-IBM eServer xSeries 440 - Flash BIOS Update version 1.06

-IBM eServer xSeries 440 - Diagnostic Flash Update version 1.03

- 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 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

Obtain Oracle9i R2 Enterprise Edition CDs (Oracle9i can also be downloaded from http://technet.oracle.com).
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HARDWARE CABLING AND FIRMWARE

HARDWARE CONFIGURATION

Figure 1 below shows our 2 node RAC cluster configuration, with xSeries 440's, IBM 2109-S16 SAN switch,

FAStT500 Storage Controller and EXP500 Expansion Unit.

Note that we had one SAN switch in our

configuration. For higher availability, a second switch may be added. Refer to the “Implementing IBM eServer
xSeries SANs” Redbook for more information on SAN configurations.

FIRMWARE

The following are the minimum levels of firmware/BIOS for the different hardware parts (check the latest

xSeries 440
(4x1.5Ghz, 8GB)

Gigabit Ethernet Switch

=== === [ =m==T

Public Network

xSeries 440
(4x1.5Ghz, 8GB)

Public Network

Figure 1. Oracle9i RAC configuration

supported level on http://www.pc.ibm.com):

XSeries 440 BIOS:
ServeRaid BIOS:
FAStT HBA BIOS:
FASTtT500 firmware:

1.06
4.84
1.76
8.21

2/13/2003
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IBM

Check the respective readme files from the downloaded files for the upgrade procedure. 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.

Page 6
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OPERATING SYSTEM SETUP

This section will guide you through the steps for the post-installation of SLES7 to take in account the specifics
of the IBM xSeries cluster.

After you have installed SLES7 on all the cluster nodes, follow these steps for each node in the cluster.

The oracle account (user ID) has been included in SLES7. In later sections, this account will be used to install,
configure and run Oracle9i. You should change the password for the oracle user ID to secure your system. For
the configuration steps described later, log in to X-Windows using this account. When necessary, we indicate
the relevant steps for which you need to switch to the root user ID.

OPERATING SYSTEM PATCHES

Install SLES7 Patch CD2 and CD3.

1. Insert Patch CD2 into the CD drive. Open a terminal window. From oracle user’s shell prompt, enter
xhost + to allow connections to X-Windows.

2. Switch to root user, and check that the DISPLAY variable is set to “localhost:0.0”. If not, set it, then enter
yast 2.

3. Inthe YaST2 Control Center window, click Software on the left hand panel, then Patch CD Update in the
main panel as shown in Figure 2.

K~ ¥BETE Control Cendar

Control Center

@ Herdware =
‘i‘j Sustem Lpdale @Dﬂint Updais
-.'--, MISC

&l e @Pw-mmur
E‘: Netwarkisdvanced = nstalstion

@
&i NetwarkBasic Inslalfemove
softwere
- .
ﬁ?\“"g Becuritgilsers
ﬁ;ﬁ] Sofwere
ﬁ Syzlem

o

FiQure 2. YaST2 Patch CD Update
Patches relevant to the installation will be automatically selected. With Patch CD2, you will install a
YaST2 patch by itself first. Once this is done, exit and reload YaST2 in order to apply other patches.

4. Patch CD2 installs kernel 2.4.18, which contains Summit kernel patches for the x360 and x440. Be sure
to select the Linux kernel source, patch-669, from CD2. Highlight the patch as shown in Figure 3 and
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click Apply twice. You will see a “G”, then the “X” appear in the status field, as shown in the figure. Click
Next to install patches.
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"securiy is & securiy pach and recommended paich-643 0,05 MB Recommendsd update for packags mix
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frrrr e nackerea wihich dog
I 5 T [eeon ] Ce=)

L]

Figure 3. Install Linux kernel source

5.  When completed, remove Patch CD2 from the CD drive and insert Patch CD3. Repeat the same
procedure to install Patch-CD3. EXxit yast2 when completed.

IMPORTANT: Be sure to execute mk_rdinit and lilo after installing patches from the Patch CDs. Do this
from the root user’s shell prompt.

NETWORK

In our example, the on-board Gigabit Ethernet device was used for the private LAN and an IBM 10/100
Ethernet Adapter 2 was used for the public LAN. The interfaces, IP addresses and hostnames are shown in
Table 1.

Node Public LAN Private LAN
Hostname Interface IP address Hostname | Interface | IP address
1 xracl ethl 192.168.10.10 xracli ethO 1.1.1.10
2 xrac2 ethl 192.168.10.20 Xrac2i ethO 1.1.1.20

Table 1. Network settings
During our installation, we encountered problems configuring the second network adapter. To circumvent this
problem, we modified the configuration text files to define the interfaces and used YaST2 to activate and
define other network parameters. These are the steps we used:

1. Open a terminal window and switch to root user

2. Edit /etc/modules.conf and modify the alias statements for ethO and eth1 as shown in Example 1 below
for node 1 (xracl):
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#

# YaST2: Network card

#

alias ethO bcnb700

alias ethl e100

alias tr0Q off

al i as scsi_host adapter off
alias fb0O off

Example 1. /etc/modules.conf

3. Edit /etc/rc.config. Modify the statements shown in bold highlighting in Example 2 for node 1.

# Nunber of network cards: " _0" for one, “ 0 1 2 3" for four cards
#
NETCONFI G="_0 1"

#

# This variable contains all indices of active PCMCl A network devices
#

NETCONFI G_PCMCI A=""

#

# | P Adresses

#

| PADDR 0="1.1.1. 10"

| PADDR_1="192. 168. 10. 10"
| PADDR 2=""

| PADDR_3=""

#

# Network device nanes (e.g. "eth0")
#

NETDEV_0="et h0"
NETDEV_1="et h1"
NETDEV_2=""

NETDEV_3=""

#
# Parameters for ifconfig, sinply enter "bootp" or "dhcpclient" to use the
# respective service for configuration.
# Sanmple entry for ethernet:

# | FCONFI G_0="192. 168. 81. 38 broadcast 192. 168. 81. 63 net mask 255. 255. 255. 224"
#

| FCONFI G 0="1.1.1.10 broadcast 1.1.1.255 netmask 255.255. 255.0"

| FOONFI G_1="192. 168. 10. 10 broadcast 192. 168. 10. 255 net mask 255. 255. 255. 0"

| FCONFI G_2=""

| FOONFI G 3=""

Example 2. /etc/rc.config

4. From the root user’s shell prompt, enter yast2. Select Network/Basic in the left panel and then Network
card configuration in the main panel. The Network basic configuration window, shown in Figure 4, is
displayed:
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Figure 4. Network basic configuration window

5. Verify that the network devices in your system are shown correctly. If so, click Next to continue.
Otherwise, go back and make sure that the previous steps have been done correctly.

6. Enable network services through the inetd server. From YaST2 Control Center window (Figure 5), select
Network/Basic, then Stop/Start services (inetd).

— = ¥asT7 Cenirnl Cemter

i Metwark card
r% et ek ki e teacem configuration Cordiguration

Q
i ﬁfﬂ Hosname & DNS

#

Figure 5. Select Network/Basic window

7. From the Network services windows, select On with custom configuration and click Next.
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Figure 6. Network services window
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8. The Enable/disable network services window is displayed as shown in Figure 7. Verify that the services
shown in Table 2 are activated:
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funlocked), # nnip stream ico nowak news  Jusrshinacpd usrstindeaini o
nacive means, thal thaea serdcas: ¥ Zimip stream  top nowak ol Jusrshinzendmall sandmall
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conflguretion file of inetd - I i codinshd -L
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.12l
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Figure 7. Enable/disable network services window
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Service Server / Args

ftp /usr/sbin/tcpd in.ftpd
telnet lusr/sbin/tcpd in.telnetd
shell /usr/sbhin/tcpd in.rshd -L
login /usr/sbin/tcpd in.rlogind

Table 2. Network services

If Active! does not appear in the Status column for each of these services, select the service and click
Activate/inactivate. Click Finish when done, then exit YaST2.

9. Add the host names to /etc/hosts.

192. 168.10. 10 xracl. sanmat eo. i bm com xracl
192. 168. 10. 20 Xrac2. sanmat eo. i bm com Xrac2
1.1.1.10 xracli .| ocal xracli
1.1.1.20 xrac?2i .| ocal Xrac2i

Example 3. Entries for /etc/hosts

10. Configure host equivalence by adding the public and private hosts name to the /etc/hosts.equiv file, as
shown in Example 4.

Xxracl
Xrac?2
xracli
Xrac?2i

Example 4. /etc/hosts.equiv

Test host equivalence by executing rsh, rcp and rlogin commands on both xracl and xrac2. Example 5
shows the output from these commands on xracl:

oracl e@racl: ~ > rsh xrac2 date

Mon Nov 27 17:29: 05 PST 2002
oracle@racl:~ > rcp /etc/hosts xrac2:/tnp
oracle@racl: ~ > rlogin xrac2

Last login: Wd Nov 27 16 17:29:03 from xracl. sanmat eo. i bm com
Have a lot of fun...

oracle@rac2:~ > |s /tnp/ hosts

/tp/ host s

oracle@rac2: ~ > exit

| ogout

rlogin: connection closed.

oracle@racl: ~ >

Example 5. Testing host equivalence on xracl
FASTT HOST ADAPTER DRIVER

Install the IBM FAStT Host Adapter driver. We downloaded the package consisting ot two files, 01r1093.tgz
and 01r1093.txt, from the IBM Support site. Use the following steps to install the driver.

1. Rebuild the dependencies for the kernel. Enter the following command as root user:

cd /usr/src/linux-2.4.18. SUSE
make dep
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cd /root
2. Untar the IBM FAStT Host Adapter failover device driver version 6.0 for Linux.
tar xvfz 01r1093.tgz
The subdirectory named i2x00-v6.0 will be created.
3. Enter the following commands:
cd i 2x00-v6.0
./libinstall

./drvsetup
make al |l OSVER=l i nux

4. Replace the existing drivers:
cp gla*.o /1ib/nodul es/2.4.18-64GB- SMP/ kernel /drivers/scsi/
5. Verify the order of the device modules:
Edit /etc/rc.config. Look for the line beginning with INITRD_MODULES. If your local disk drives are

connected to the ServerRaid adapter, make sure that the ServerRaid adapter driver, ips, precedes the
FAStT HBA driver (Example 6).

#

# This variable contains the list of nodules to be added to the initial
# randi sk by calling the script "nk_initrd"

# (like drivers for scsi-controllers, for lvmor reiserfs)

#

I Nl TRD_MODULES="ai c7xxx i ps ql a2200"

Example 6. Extract from /etc/rc.config— INITRD_MODULES
6. Recreate the initial RAM disk:

nk_initrd
lilo

7. Reboot the server.

8. After server reboot, log in as or acl e. Switch to root user and verify that the FAStT HBA driver has
loaded. Use the | snod command to display the loaded kernel modules. You should see gla2200 in the
displayed list of modules.
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CONFIGURING SHARED STORAGE

SOFTWARE INSTALLATION

Install IBM FAStT Storage Manager version 8.21 for Red Hat Linux. This will allow you to configure the
FAStT500 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
configure the FASIT Host Adapter failover driver and to monitor the FAStT adapters behavior. Install the agent
and the GUI tool.

- To start the agent, run as root: gl renpt e &.

- To use the GUI program, run as root: / opt / FASt T_MSJ/ FASt T

DATAFILES FOR ORACLE9I RAC

Oracle9i RAC stores the datafiles in raw devices. On platforms supporting an Oracle-certified clustered file
system, these datafiles may be stored on the clustered file system. At the time we wrote this paper, Oracle
Clustered File System (OCFS) became available for Red Hat Advanced Server 2.1, but it was not yet available
on SLES7.

In order to configure the storage and to create the raw devices, draw a table like the one shown in Table 3.
This will help you to determine how to configure the shared storage device, how many logical devices you have
to create, what size to give the logical devices, and it will help you to remember the purpose of each raw
device.

The first column is the description of the database file that will be on the raw device, the second is the size of
the database file in our example, the third and fourth are the volume groups and logical volumes created using
LVM, and the fifth is the raw device which is mapped to the logical volume.

Database file Size (MB) | Volume Group | Logical Volume | Raw device
quorum 110 controlvg quorumlv /devirawl
srvm 110 controlvg srvmlv /deviraw?
spfile 5 controlvg spfilelv /deviraw3
control file 1 110 controlvg controlllv /deviraw4
control file 2 110 controlvg control2lv Ideviraws
control file 3 110 controlvg control3lv /deviraw6
system 400 datavg systemlv Ideviraw?
temp 110 datavg templv /deviraw8
tools 12 datavg toolslv /dev/raw9
users 120 datavg userslv /dev/raw10
index 70 indexvg indexlv /dev/rawll
redo log thread 1 group 1 120 redovg redol_1lv /deviraw12
redo log thread 1 group 2 120 redovg redol_2lv /dev/raw13
redo log thread 2 group 1 120 redovg redo2_1llv /deviraw14
redo log thread 2 group 2 120 redovy redo2_2lv /dev/raw15
undo tablespace thread 1 312 undovg undollv /dev/raw16
undo tablespace thread 2 312 undovg undo2lv /devirawl7

Table 3. Database file correspondence and sizes
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Configure the FAStT storage with the IBM Storage Manager client (SMcl i ent ), follow the instructions in the
Implementing IBM eServer xSeries SANs Redbook. Once you have configured FAStT storage, reload the
FAStT Host Adapter driver to force detection of the logical drives. Do this as root user on all server nodes,
using the following commands:

rmmod gl a2200
nmodpr obe gl a2200

To configure raw devices on SLES7, you may use the fdisk utility or Logical Volume Manager (LVM). LVM
provides manageability and flexibility but is not required to implement Oracle9i RAC. For our installation, we
used Logical Volume Manager.

1. Start YaST as root on one node of the cluster by typing the command yast . From the main menu, select
Installation settings, then Configure the Logical Volume Manager. You will be asked to confirm that
you want to configure LVM. Select Yes to start LVM setup.

2. We are going to create the Volume Group, representing one or more hard drives. First, we have to
partition the logical drive we have created to make it usable by LVM. The window entitled
ADMINISTRATION OF LVM VOLUME GROUPS is displayed as shown in Figure 8.

File Sessions Seftings Help

ADMIMISTRATION OF LM VOLUME GROUPS:
In thiz dialog. you can see the existing Volume Groups of the Logical wolume
mahagers, YWia FZ2 and F3 you can change the Physical andsor Logical wvolumes
of & Volume Group, Fd activates and de-activates Volume Groups, F5 deletes a
Volume Group, F7 and FB give an overall view of all existing Physical and
Logical Wolumes, F& allows existing hard drives to be partitioned,

Hame Size TotalsFree (MB! Active  Mumber of PVs/l¥s PE Size M

new Yolume Groups

7=Show all PY= 8=Show all L=

() | [B e 11

Figure 8. LVM Administration

a. Press F6 for Partitioning. You will be asked for confirmation. Press Enter to continue.

b. Select the device to be partitioned. In our case, it is /dev/sdb (see Figure 9):
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T Terminal .

File Sessions Seftings Help

titioning

ical valune

1 volumes

D Newvl @T&rminal Mo 1
L

Figure 9. Select hard drive
c. Select Partitioning and press Enter.

d. Press F5 to create a new partition.

e. Inthe Partition Type window (see Figure 10), select Primary partition, then select Continue and

press Enter.

T Terminal .

File Sessions Seftings Help

-EDITING THE PARTIT

Disk . =
One cylir

Here you

TON TABLE-

Fdisk detected the Following hard drive seomstry:

~ Fbort >

Do [ D]

Figure 10. Partition type selection

f. In the Primary Partition window (Figure 11), select the first line (/dev/sdbl in our system), then select

Continue and press Enter.
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ot inue

D Newvl @T&rminal Mo 1
—

Figure 11. Partition number selection

g. Inthe Location of the Partition window (Figure 12), accept the default entries to create a single
partition for the whole logical device. Select Continue and press Enter.

Cont inu

| [y Do

Figure 12. Location of the partition

h. The partition is now created. Press F3 to change its type.

i. Inthe Enter the Partition Type window (Figure 13), select LVM Partition, then select Continue and

press Enter.
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File Sessions Settings Help

FOTITING THE PARTITION TABLE-

Fdizk detected the following hard drive geometry:
Dizk Adevi=db 255 Heads 63 Sectorz 8840 Cylinders.,
One cylinder has 8225280 Bytes.

Here you can see|

The nunber of c
There iz nothin]
and could in ce

Current partitio
Device nams

< fbort >

b 5=/ i

< fhort >

Do [eme]

Figure 13. Partition type

j-  The changes made are now reflected in the partition table shown in Figure 14.

Terminal

File Sessions Seftings Help

EDITING THE PARTITION TABLE:

Fdisk detected the following hard drive geometry:
Dizk Adevi=db 255 Heads 63 Sectors 8840 Cylinders,
One cylinder has B225280 Bytes,

Here you can see the error messages of the fdizk program:

The number of culinders for this disk is set to 8840, )
There iz nothing wrong with that, but thiz iz larger than 1024,
and could in certain setups cause problems with:

Current partition table of the selected hard disk:
Device name From To Blocks Partition typs

G=View erro

Do [Fmme]

Figure 14. Partition table

k. Select Continue and press Enter. Press ESC to return to the LVM main window (see Figure 15).
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‘Tenminal

File Sessions Seftings Help

AOMIMISTRATION OF LWM VOLUME GROUPS:
In thiz dialog. you can zee the existing Wolume Groups of the Logical wolume
mahagers, YWia F2 and F3 you can change the Physical andsor Logical wolumes
of a Yolume Group, Fd activates and de-activates Wolume Groups, FS deletes a
Volume Group, F7 and F8 give an owverall wview of all existing Physical and
Logical Wolumes, F6 allows exizting hard drives to bhe partitioned,

Hame Size Total/Free (MB} Active  Mumber of PV¥=/N=z PE Size (M

reate new Volume Group>

it ioning 7=Show all PVs=

D Newvl @T&rminal Mo 1
L

Figure 15. LVM main window

I. Press F2 to create a new Volume Group.

m. In the field Name of the Volume Group, enter the volume group name. Figure 17 shows the volume
group r edovg being created. Change or accept The size of a Physical extent, then highlight the
appropriate device (/dev/sdcl) and select it by pressing the Spacebar. Select Create Volume group

and press Enter.

File Sessions Settings Help

PHYSICAL VOLUME DIALOG
In thiz dialog you can create a new Volume Group. For thiz you must specify
both the name and the zize of a Physzical extent. After thisz. you may select
any nunber of Physical Yolumes which do not yet belong to another Volume
Group, Selecting and unselecting s Physical Volume is made in each case by
pressing the space bar, The new wolume iz then created when uyou leave the

dialog,
Name of the Volume Group sredove
The =ize of a Phyzical extent . H
levice name Yolume Group Size Totalf/Free {(MB} Partition ID
[ 1 /devisdal 23 4 237 a3
[ ] /dev/=zda2 1034 /4 1034 82
[ ] /dev/=daz 33648 /4 33648 B3
[H] /¢ 1 5 5

< Create Volume group > LS Abort 2x

D)o [Femmie]

Figure 16. Physical Volume window

n. Repeat steps a - m to create the remaining volume groups. Once this is done, all the volume groups

are shown in the Administration of LVM Volume Groups window (Figure 17).
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3.

Terminal

File Sessions Settings Help

AOMIMISTRATION OF LWM YOLUME GROUPS
In thiz dialog. you can zee the existing VWolume Groups of the Logical volume
managers, Yia F2 and F3 you can change the Phyzical and/or Logical wolumes
of a Volume Group, Fd activates and de-activates Volume Groupsz, FS deletes a
Yolume Group, FFP and FB give an overall wiew of all existing Physical and
Logical Yolumes, F& allows existing hard drives to be partitioned,

Hame Size Total/Free (ME} PActive  Mumber of PVs/ANMs PE Size (M

0 a8

controlvg 3dB32 Q d
indexveg 2de32 Q 4
0 4

undovg 3de32

Do [Femmie]

Figure 17. LVM main window

The next phase of the process is to create the logical volumes within the volume groups. The following

steps illustrate the procedure for the redol_1lv logical volume.

a. Select a volume group (for example, redovg) in the LVM window. Press F3 to Change Logical

Volumes. The Logical Volume window is displayed (Figure 18).

File Sessions Seftings Help

{ OGICAL WOLUME DIALOG
In thiz dialog. you can both change the zize of Logical Volumes. az well as
create new onez and delete existing ones,

Free space in MB s=till awvailable in the ¥G: B9336
Mame Ve Mame Mount Point Size in MB Stripes

1 Yolume>

— F10=Leave

« Continus >
[ e[ R 1

Figure 18. Logical Volume window

b. Select Create new Logical Volume and press Enter.

c. Inthe Create a New Logical Volume window (Figure 19), fill in the fields as follows:

- Logical Volume name: redol_1lv
- Logical Volume size: 120M (per Table 3)
- Number of stripes: 1
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Terminal

File Sessions Settings Help

{ OGICAL

Humber of stripes

In thiz dialog. you can koth change the zize of Logical Volumez. az well as
create new ones and delete existing ones.

Free spa—CREATE A MEW LOGICAL WOLUME

In thiz dialog. you can create a new Logical Volume, The

Hame zize may optionally be given with a K.M.G.or T. standing
| for Kilo. Mega. Giga. or Terabyte, The default is M,
1

Name of the Logical Wolume srecol 11>
Size of the Logical Wolume b=l

YOLUME DIALOG

Cont inue

4+ Continus > |

D)o [Femmie]

Figure 19. Create a new Logical Volume window

d. Select Continue and press Enter.

e. Repeat steps b - d to create the other logical volumes in the redovg volume group. When done, the

Logical Volume window will list

the logical volumes in the redovg volume group (Figure 20).

Terminal

File Sessions Settings Help

Hame Wz Mame

{ OGICAL YOLUME DIALOG
In thiz dialog. you can both change the szize of Logical Volumez. az= well as
create new onez and delete existing ones.,

Free space in MB =till availshle in the ¥G: BEE5E

Mount Point Size in MB Stripes

= .E!l:l'l_'ll'-.-' red; =4
fdeviredovefredol 21y redove
Jdev/redovefredoZ_11v redovg
ddeviredovefredo2_21v redove

<Create new Logical Yolume:

120
120
120

[ =

<

Fi=Dlelete LW

Continue > -

Dy [Fmare |

Figure 20. Logical Volume window — redovg volume group

f.  Press F10 to return to the LVM main window. Repeat steps a - e to create logical volumes for the
other volume groups - datavg, controlvg, indexvg, and undovg.

g. Press F10 to exit LVM.

h. Press Esc twice to exit YaST.
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Note: Check the directories /dev/redovg, /dev/datavg, /dev/controlvg, /dev/indexvg, /dev/iundovg. These
directories represent the volume groups created. Within these directories, you will find files representing
the logical volumes created.

4. At this point, only the sever node used to run LVM sees the LVM configuration. Activate the LVM
configuration on the other nodes with the vgscan command as root user.

5. Map the logical volumes to raw devices. Perform the following steps on each server node:

a. Create the script oracle_raw_devices in /etc/rc.d as shown in Example 7. This script must be owned
by root and have execute permission.

# bind raw devi ces

/usr/sbin/raw / dev/rawl /dev/control vg/ quorum v
/usr/sbhin/raw /dev/raw2 /dev/control vg/srvmv
/usr/sbin/raw /dev/raw3 /dev/control vg/spfilelv

/usr/sbin/raw /dev/raw4 /dev/control vg/control 1l v
/usr/sbin/raw /dev/raws /dev/control vg/control 2l v
/usr/sbin/raw /dev/rawb /dev/control vg/control 3lv

/usr/sbin/raw / dev/raw7 /dev/datavg/system v
/usr/shin/raw / dev/raw8 / dev/ dat avg/tenplv
/usr/sbin/raw /dev/rawd /dev/datavg/tool slv
/usr/sbin/raw /dev/rawl0O /dev/ datavg/ userslv

/usr/sbin/raw /dev/rawll /dev/indexvg/i ndexl v

/usr/sbin/raw /dev/rawl2 /dev/redovg/redol_1lv
/usr/shbin/raw /dev/rawl3 /dev/redovg/redol 2lv
/usr/sbin/raw /dev/rawl4 /dev/redovg/redo2_1lv
/usr/sbin/raw /dev/rawl5 /dev/redovg/redo2_2|v

/usr/sbin/raw /dev/rawl6 /dev/undovg/ undoll v
/usr/sbin/raw /dev/rawl?7 /dev/undovg/ undo2l v

Example 7. oracle_raw_devices

b. To map the raw devices at server boot time, we configured the system to run the script at runlevel 5.
To do this, create a symbolic link to the script file in /etc/rc.d/rc5.d. We used the 25" position in the
startup sequence, using the following commands as root user:

cd /etc/rc.d/rch.d
In —s ../oracle_raw devi ces S25raw_devi ces

Note: The file named /etc/raw, together with a script named /etc/rc.d/raw and the symbolic link
/etc/rc.d/rc5.d/S10raw provide a facility for mapping raw devices during startup. However, we did not
use this facility because code within /etc/rc.d/raw prevents execution when invoked using S10raw.

c. The raw devices have to be accessed by the oracle user id, so set permissions so that all the raw
devices are owned by root and the group oinstall. Give the owner and group read/write access. This
is done by executing the following commands as root user:

chown root:oinstall /dev/raw
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chnmod 660 /dev/raw*

d. Execute the /etc/rc.d/oracle_raw_devices as root. Verify the raw device bindings with the raw —qa
command.

6. Create symbolic links to the raw devices. Do this in each server node as oracle user. In our example, we
placed these symbolic links in $ORACLE_HOME/oradata/XRAC, where XRAC is our database name.
You may do this using the following script:

# synbolic links to raw devices for database XRAC
nkdi r $ORACLE_HOWVE/ or adat a

nkdi r $ORACLE_HOVE/ or adat a/ XRAC

In -s /dev/rawd $ORACLE HOVE/ or adat a/ XRAC/ spfil e

In -s /dev/rawd $ORACLE HOWE/ or adat a/ XRAC/ control 01. ct |
In -s /dev/raws $ORACLE HOVE/ or adat a/ XRAC/ cont rol 02. ct |
In -s /dev/rawe $ORACLE HOVE/ or adat a/ XRAC/ cont rol 03. ct |

In -s /dev/raw/ $ORACLE _HOVWE/ or adat a/ XRAC/ syst enD1. dbf
In -s /dev/raw8 $ORACLE_HOWE or adat a/ XRAC/ t enp01. dbf
In -s /dev/rawd $ORACLE HOVE/ or adat a/ XRAC/ t ool s01. dbf
In -s /dev/rawl0 $ORACLE HOVE/ or adat a/ XRAC/ user s01. dbf

In -s /dev/rawll $ORACLE HOVE/ or adat a/ XRAC/ i ndx01. dbf

In -s /dev/rawl2 $ORACLE HOVE/ or adat a/ XRAC/ redol_1. 1 og
In -s /dev/rawl3 $ORACLE_HOVE/ or adat a/ XRAC/ redol_2.1 og
In -s /dev/rawl4d $ORACLE HOVE/ or adat a/ XRAC/ redo2_1. 1 og
In -s /dev/rawl5 $ORACLE HOVE/ or adat a/ XRAC/ redo2_2. 1 og

In -s /dev/rawlé $ORACLE HOVE/ or adat a/ XRAC/ undot bs1. | og
In -s /dev/rawl7 $ORACLE_HOVE/ or adat a/ XRAC/ undot bs2. | og

Example 8. Create symbolic links for datafiles

Adding datafiles

If you create a new logical device on the SAN storage and add a logical volume (using LVM) or a partition
(using fdisk), you have to reload the FAStT adapter driver. This means you lose the disk access for some
time, and therefore the database instance running on the server has to be shut down.

To maximize database availability, it is recommended that spare partitions be created for use in the future as
new datafiles.

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

2/13/2003 Page 23



IBM Installing Oracle9i RAC on IBM & server xSeries running SLES7

ORACLE9I INSTALLATION

PREPARING FOR INSTALLATION

Oracle 9 Release 2 is supplied on three CDs, so it is necessary to switch product CDs during installation.
Oracle Universal Installer (OUI) will manage the switching between CDs and ask you for the CD location when
necessary.

In our installation, we copied the Oracle9i product CDs to the hard disk. The three product CDs were copied to
three directories on the server named xracl. These directories were named /opt/oracle/prod92/diskl,
/opt/oracle/prod92/disk2 and /opt/oracle/prod92/disk3.

If you chose to install from the CDs, do not run OUI while the CD is the current directory, or you will not be
able to switch CDs when prompted.

The following pre-installation tasks have to be performed on all nodes.

1. Modify the kernel parameters that affect resources used by Oracle9i: This must be performed as r oot
user.

a. Review kernel parameter recommendations in Oracle9i Release Notes Release 2 (9.2.0.1.0) for Linux
Intel (32-bit) and Installation Guide, Release 2 (9.2.0.1.0) for UNIX Systems: AlX-Based Systems,
Compag Tru64 UNIX, HP 9000 Series HP-UX, Linux Intel, and Sun Solaris

b. In our example, we increased SEMMNS to 1024 while retaining the minimum settings for SEMMSL,
SEMOPM and SEMMNI. Example 9 shows a shell script containing the commands used to modify
the kernel parameters.

export SEMVSL=100

export SEMWNS=1024

export SEMOPM=100

export SEMWN =100

echo $SEMVEL $SEMWNS $SEMOPM $ SEMWNI > / proc/ sys/ kernel / sem
export SHWWAX=2147483648

echo $SHWRAX > [/ proc/ sys/ ker nel / shmmax

Example 9. Kernel parameters modification script

These kernel parameters need to be initialized during system startup, so we named the script
oracl e_rac and stored it in /etc/rc.d.

c. Add execute permission to this script and set it up to run at runlevel 5. Do this with the following
commands:

chnmod u+x /etc/rc.d/oracle_rac
cd /etc/rc.d/rc5.d
In —s ../oracle_rac S26oracle_rac

d. Execute /etc/rc.d/oracle_rac to modify the current kernel settings.

2. A number of environmental variables have to be set up for the or acl e user ID. Do this as or acl e user.
a. Modify .bash_profile in oracle’s home directory, adding the statements shown in Example 10.
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# .bash_profile

xhost + > /dev/null 2>&1

expor t

export
export
export
export
export
export
export
export
export

DI SPLAY=I ocal host: 0.0

CORACLE_BASE=/ or acl e

ORACLE_HOVE=$CRACLE_BASE

OH=$ORACLE_HOVE

ORACLE_TERMFxt erm

TNS_ADM N=$ORACLE_HOVE/ net wor k/ adm n

NLS_LANG=AMERI CAN_ANMER! CA. US7ASCI |
ORA_NL33=$0RACLE_HOWE/ oconmon/ nl s/ adm n/ dat a

LD_LI BRARY_PATH=$LD LI BRARY_PATH $ORACLE_HOVE/ | i b: $ORACLE_HOVE/ or acni | i b

CLASSPATH=$ORACLE._HOME/ j re: SORACLE_HOVE/ j | i b: $ORACLE_HOVE/ r dbns/ j | i b: SORACLE_HOME/ net w
ork/jlib

export

export

THREADS FLAG=nati ve

PATH=$ORACLE_HQOVE/ bi n: $HOVE/ bi n: $PATH

Example 10. Setting environmental variables in .bash_profile

b. Verify that the environmental variables are set correctly by loggin in using the oracle user ID and
echoing a variable to the console. Here is an example:

oracl e@racl: ~ > echo $ORACLE HOVE
/oracle
oracl e@racl: ~ >

INSTALL ORACLE CLUSTER MANAGER

The first step in implementing Oracle9i RAC is to install and start Oracle Cluster Manager, which will let you
install Oracle Database on every node on your cluster from a single node. Oracle Cluster Manager is installed
using the Oracle Universal Installer (OUI).

Follow this procedure to install Oracle Cluster Manager and the Real Application Clusters software.. .

1. Login as oracle on xracl and invoke the Oracle9i Universal Installer as follows:

cd /opt/oracl e/ prod92/di skl
./runlnstaller

The Welcome screen is display as shown in  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).
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* Oracle Universal Installer: Welcome

Welcome

The Oracle Universal Installer guides you through the installatien and
configuration of your Oracle products.

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

Deinstall Products. ..

7Y s

[ About GOracle Universal Installer...

-
L

ORACLE
Figure 21. OUIl Welcome screen

Click Next to go to the Inventory Location window shown in Figure 22. 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 ¢/ or al nst. | oc. 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 location in the future.

inventory Location

Inventory Location

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

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

The per-product installation files can wary in size, depending on the complexity
of the products you install. You should plan on an average of about 15 0KE per
product.

The base directory:

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

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

What would you like as the base directory?

],"oracleforalnventory Browse.. |
Inventory files will be in: jaracleforalnventary
Per-product files will be in: foracleforalnventary/Components

Help Cancel
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Figure 22. Inventory Location window

Oracle

UNIX Group Name

this system.

the install.

Universal Installer: UNIX Group Hame

You can specify 2 UNIX group name which will have permission to update Oracle software on

If you want anly root to have permission, leave the field blank and press "Next" to continue

UNIX Group Marmme: |oinstal|

| ORACLE

Installed Products...

Figure 23. UNIX Group Name window

The next window (Figure 23) will prompt you for the UNIX group that the oracle user will use during the
installation. This value should be “dba” or “oi 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. Enter
“oi nst al | " and click Next to continue.

3. You will be then prompted to execute a shell script as root user (Figure 24). This script is located at
“/ t mp/ or al nst. sh” and you must execute it in order for the installer to work properly. Open a terminal

window, switch to root user and execute the script as directed.
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Oracle Universal Installer

Certain actions need to be performed with root

privileges before the install can continue. These
actions are stored in 2 Bourne Shell seript called
itmpforainstRoot. sh.

Flease execute the jtmp/faorainstRoot.sh script now
from another window on all cluster nodes and then
press "Continue” to continue the install.

Cancel JJ

Figure 24. Pop-up window - Execute orainstRoot.sh

4. Once the shell script is executed, click Continue and the File Locations window appears (Figure 25). This
window asks you for the source and destination paths for your installation. Do not change the source
location. For the destination location, verify that the value shown is the ORACLE_HOME variable
previously set in .bash_profile. If the values are correct, click Next to continue.

Oracle Universal Installer: File Locations
File Locations
Source...
Enter the full path of the file representing the productis) you want to install:
Path: |,fopt,foracle,fprod92,fdiskl,fstage,fproducts.jar L| Browse... |
Destination...
Enter or select an Oracle Home name and its full path:
Name: lOUIHome =
Path: |,"orac|e [_i Browse. .. w, -
I = }._ .
) o
_ W L.
. About Oracle Universal Installer...
R = ' i T
l_i - )
ORACLE
Figure 25. File Locations window
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5.  The Available Products window (Figure 26) shows the different products you can install from the CDs.

Select “Oracle Cluster Manager” and click Next to start installation of the Cluster Manager.

Oracle Universal Installer: Available Products

Available Products

Select a product to install.
" Oracledi Database 9.2.0.1.0

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

© Oracledi Client 9.2.0.1.0

Installs enterprise management tools, networking services, ut’llltles dawelqprn
precompilers and basic client software

T OracleSi Management and grag#on 9.2.0.1.0

Installs the management se e Oracle]@:
; nt software.

Product Lan q uag es..

Figure 26. Available Products window

6. Oracle Universal Installer needs to know the public names or public IP addresses of the nodes of your
cluster. The Public Node Information window will let you specify the 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, our two xSeries 440s are named xr acl and xr ac2 (Figure 27).

Oracle Universal Installer: Public Mode Information

Public Node Information

Flease enter the public node names in the netwark

Public Node 1 |xrac1

Public Made 2: |xrac2|

Fublic Nade 3: |

Public Nade 4:

Public Node 5:

¥ -
. =

Figure 27. Public Node Information window
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7.

8.

The Private Node Information window configures the Private Node addresses that will be used for the
interconnect between the different nodes of your RAC cluster. In our example, the hostnames for the
private interconnect are xracli and xrac2i. Enter the information as shown and click Next to continue.

Oracle Universal Installer: Private Node Information

Private Node Information

Flease enter the private node names in the netwark

Private Node 1 |xrac1i

Private Node 2: |xrac2i

Private Node 3: |

Private Node 4: I

Private Node 5: I

Figure 28. Private Node Information window

The Watchdog parameter window (Figure 29) asks you for the watchdog parameters. Simply accept the

default value (60000) and click Next to continue.

Oracle Universal Installer: WatchDog Parameter Infonmation

WatchDog Parameter Information

Enter the watchdog parameter value in milliseconds, default is 60000

WatchDog Parameter Value [gpooo

Figure 29. WatchDog Parameter Information window

2/13/2003

Page 30



BM Installing Oracle9i RAC on IBM & server xSeries running SLES7

9.

The Quorum Disk Information window displays next. 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/ rawl. Enter /dev/rawl and click Next to continue.

Oracle Universal Installer: Quorum Disk Information

Quorum Disk Information

Enter the Quarum Disk Information

CQuorym Disk Infermation |,.fdev,fraw1

Figure 30. Quorum Disk Information window

10. The Summary window is displayed (Figure 31). Click Install to continue.

Oracle Universal Installer: Summary

Summary
Oracle Cluster Manager 9.2.0.1.0

=-Global Settings
Source : joraclef CDfdisk listage/products jar
EOracle Home : foracle (OUIHome)
Installation Type : Custom
—-Product Languages
|—Eng|ish

=-Space Requirements

|—,.f Required 6ME (includes 1ME temporary) . Available 12 2008
o-New Installations (1 product)

Loracle Cluster Manager 9.2.0.1.0

L

Figure 31. Summary window

11. An installation progress window (Figure 32) displays. Wait until the End of Installation window (Figure 33)

displays.
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Oracle Universal Installer: Install

Install

*+ Installation in progress

Link pending...

Copying emefg.shs

installed Products...

Figure 32. Install progress window

Oracle Universal Installer: End of Installation

End of Installation

The installation of Oracle Cluster Manager was successful.

Installed Products... | " Previous

Figure 33. End of Installation window

12. Once the End of Installation window is displayed, click Exit and confirm by clicking Yes.

START ORACLE CLUSTER MANAGER
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The next step is to start the Cluster Manager. This service has to run on each node of the cluster in order to

install RAC.

1. Log in to one of the cluster nodes as oracle user and open a terminal window.

2. Before starting Oracle Cluster Manager, go to each cluster node and verify that the
$ORACLE_HOME/oracm/log directory exists. If not, create the directory as oracle user. Do this with the
following command:

mkdi r $ORACLE_HOME/ or ac | og
3. Switch to root on each node and execute the following commands:
export ORACLE_HOVE=/ or acl e
$ORACLE_HOME/ or acn? bi n/ ocnst art. sh
4, This will start the wat chdogd daemon and the or acmprocess, which make up Oracle Cluster Manager.

Verify you have started it on each node with the ps —ef command and check the oracm log:
$ORACLE_HOWVE/ oracnt | og/ cm | og

INSTALL ORACLE9I DATABASE

1.

Start the Oracle Universal Installer again. Click Next on the Welcome screen and 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 Cluster Node Selection window is shown in Figure 34.

- Oracle Universal Installer: Cluster Node Selection -

Cluster Node Selection

The local Mode : "xracl" will always be selected. Please select any additional nodes

— . o .

ORACLE’
Figure 34. Cluster Node Selection window

Select all the nodes in your cluster and click Next to continue. The next window will be the File Location
Screen that we have already seen in Figure 25. Click Next to continue.
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2. Select Oracle9i Database 9.2.0.1.0 from the Available Products window (Figure 35) and click Next to
continue.
Oracle Universal Installer: Available Products
Available Products
Select a product to install.
® Oracle% 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.
 Oracle%i Client 9.2.0.1.0 :
Installs enterprise management tools, networking services, utilities, development tools nd
precompilers and basic client software.
 Oracle%i Management and Fntegraiei-on 9.2.0.1.0
Installs the management ser\ﬁer management ols Oracle Internet
25 and bas
DR’/-\CLE'
Figure 35. Available Products window
3. The next window displayed is the Installation Types window (Figure 36). Select Custom in order to have
full control over the components you will install. Click Next to continue.
Oracle Universal Installer: Installation Types
Installation Types
Oracle9i Database 9.2.0.1.0
What type of installation do you want?
¢ Enterprize Edition (2. 040E8)
Frovides data management far high-end applications such as high volume on-line transaction
processing [OLTP) environments, query-intensive data warehouse and demanding Internet
applications. Delivers tools and functionality to meet the availability and scalablht}r
requirements of mission-critical applications.
" Standard Edition (1. 96GCE)
Targeted for workaroup ar department:—levfel applications. ]ﬂcfuqlﬁs.
management tools, full dlstrlbutloﬁ re.pl_;cat n, web featurt-_‘s ng\
critical appllcatrons
¥ -
4 =
'
ORACLE
=
Figure 36. Installation Types window
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4. The Available Product Components window is displayed (Figure 37). In this window, you can select
components to be installed. For a Real Application Cluster configuration, be sure to install at least the
Oracle Database, Real Application Clusters, Partitioning and Netlistener components. If you need
additional components for your database, select them on this screen. Once you have selected all desired
components, click Next to continue.

Oracle Universal Installer: Available Product Components

Available Product Components
Oracle9i Database

The following are components that you can install as part of Oracledi Database. Which of
these components do you want to install?

Components Install Status
S Oracledi Database 3.2.0.1.0 New Install 1
¥ Oracledi 5.2.0.1.0 Mew Install
2 Enterprise Edition Options 9.2.0.1.0 New Install
= Oracle Net Services 9.2.0.1.0 Mew Install
®[]Oracle Enterprise Manager Products 9.2.0.1.0 Mot Installed !
=[] Oracledi Development Kit 9.2.0.1.0 Mot Installed Ihﬂl
Ooracledi for UNIX Documentation 9.2.0.1.0 Not Installed =
: Not Installed ‘I;‘
®E[Ji50L*Flus 2.2.0.1.0 Not Installed
O <racle IDBC/OCI Interfaces 9.2.0.1.0 Mot Installed

. L =
« -

I‘QACI_E‘
Figure 37. Available Product Components window

5. The Components Location window is displayed (Figure 38). Do not modify the values, click Next to
continue.
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Oracle Universal Installer: Component Locations

Component Locations
Oracle9i Database 9.2.0.1.0

Y¥ou can change the destination lacations far Non OracleHome campanents:
Oracle Universal Installer 2.2.0.12.0

Java Runtime Environment 1.3.1.0.0

Java Runtime Environment 1.1.8.1.0

| ORACLE

Figure 38. Component Locations window

You will also be prompted for the raw device where you will have the shared configuration of your cluster.
Enter /dev/raw2 as shown in Figure 39. Click Next to continue.

Oracle Universal Installer: Shared Configuration File Mame

Shared Configuration File Name

Enter a shared raw device name ar a cluster filesystem file name for Oracledi Real Application
Clusters Configuration. %

Shared Configuration File Mame |,"dev,"raw2 \

Installed Products...

| ORACLE

Figure 39. Shared Configuration File Name window

On the Privileged Operating System Groups window (Figure 40) select the group(s) for your database
operator and administrator. Normally, these values are set to dba. Enter the appropriate information and

click Next to continue.
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Oracle Universal Installer: Privileged Operating System Groups

Privileged Operating System Groups

S¥5DBA and SYSOPER privileges are required to create a database using operating system (Osi*’
authentication. These are granted through membership in the UNIX groups OSDEA and '
OS0PER, respectively, and the dba group is usually used for this purpoese. If you woul
another group used, enter the names of the UNIX groups ofwhlch you are a memher
used for OSDEA and OSOPER.

Catabase Administrator (OSDEA:) Group |dha

o DT
Database Operator (OSOPER) Group [dba

¥

| ORACLE
Figure 40. Privileged Operation System Groups window

8. You will then be prompted for database creation (Figure 41). We will not create it right now, so select No
and then click 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.

Oracle Universal Installer: Create Databhase

Create Database

If you want to create a new database, Oracle recommends using the Cracle Database
Ceonfiguration Assistant. This tool provides a simple, graphical method for creating a

database, and can be automatically launched at the end of installation. Do you want to b
create a new database by using this toal? \

" Yes

w Mo

¥

| ORACLE
Figure 41. Create Database window
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10.

11.

12.

13.

A Summary window shows you the product component selections you have made. Verify it and if you
need to add something else, go back by clicking on Back. If everything is OK, click Install to start the
installation procedure.

During the installation process, you will see an installation progress window such as shown in Figure 42.

Oracle Universal Installer: Install -

Install

v Installing Java Runtime Enviro nment
1.3.1.0.0

Link pending...

Copying psfontj2d.properties
] 1%

- - '

I'QACLE‘
Figure 42. Install window

After a few minutes, a pop-up window entitled Disk Location displays (Figure 43). If you have copied the
CDs to the disk, modify the path to indicate where the second CD’s contents can be found. If you used a
scheme like ours, change diskl to disk2 and click OK to continue. If you are installing from the CDs,
open another window, umount the CD, remove it, and insert the CD requested.

Disk Location

Flease insert orcl920 disk 2 into your disk drive ar
specify an alternative locatian.

Path: |,foptforaclefprod92fdisklf' Browse. .

Cancel)

Help ]

Figure 43. Disk Location window

After another few minutes, another Disk Location pop-up window is displayed to ask for the location of CD
3’s contents. Modify the path as necessary and click OK to continue the installation.

Once all the CD'’s are installed on the first node, the Oracle Universal Installer will install the software on
each node on your cluster. A pop-up window entitled Setup Privileges will ask you to execute r oot . sh
(Figure 44).
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Setup Privileges

before installation can proceed. Flease leave this
window up, go run foracle/root.sh as root an
xracl,xrac?, fram another window, then came
back here and click OK to continue.

\3 A caonfiguration script needs to be run as root

Figure 44. Setup Privileges window

14. Before executing r oot . sh, create the directory /var/ opt/ oracl e and make or acl e its owner on
both nodes. Execute the following commands from the root shell prompt:

nmkdir /var/opt/oracle
chown oracle:oinstall /var/opt/oracle

15. Oracle Universal Installer will automatically configure the cluster and then ask you to configure the
network. We will configure the listeners later, so click Cancel on the Oracle Net Configuration Assistant:
Welcome window and confirm by clicking Yes (Figure 45).

Orache Nel Configuration Assistant: Welcome

welcome to the Oracle Net Configuration Assistant. This tool
takes you through the following commen configuration
sheps:

Oracle Net Confiqureation Asskstant

Configuration Assistant and loze the changes you

.'2 Are you sure vou want to cancel the Oracle Net
-
rade to your Oracke Net configuration?

hticon
[TESS

[IPerform typical conflguration.

Cancel Help Back Hext &

Figure 45. Oracle Net Configuration Assistant window

16. An Error window (Figure 46) is displayed because we cancelled the network configuration. Accept the error
by clicking OK and Next to finish the installation.
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Oracie Universal installer: Configuration Toals

Configuration Tools

The following tools will be automatically started for you:

These tools are optional.
It is recom

[Tosl ‘
¥ Oracle
x Oracle § g one or more tools have falled It is recommended

but not required thar these tools succeed for this
ipstaliarion. You can now select these tools, read
its detmils to examine why they failed, fix those
rablems, and retry them. Or, you can click
xt® to continue. -

¥ agent O

for this inst

(fmiled, fix those pr'n'hltm s, and retry them. Or, you can click "Mex:” to continue,

i L
o I reated e e B

ORACLE ™ |
Figure 46. Error window

17. The Oracle Universal Installer displays the End of Installation (Figure 47) window and warns you that you
have got some components that were not configured. Since we cancelled network configuration, this is

expected, so exit the installer by clicking Exit.

[==ix]

| Installer: End of Installation

End of Installation

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

ORACLE'

Figure 47. End of Installation window
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18. Some of the log directories may not have been created on all nodes during the installation. Make sure
then that the following directories exist on each node:
- $ORACLE_HOVE/ r dbns/ audi t
- $ORACLE_HOWE/ r dbns/ | og
- $ORACLE_HOWME/ net wor k/ | og
- $ORACLE_HOWME/ network/trace

If they do not exist, please create them in order to have full logs on your system.

19. Start 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. As or acl e user, type “gsdct| st art” on each node of your
cluster to start the Global Services Daemon.

POST-INSTALLATION

Listeners configuration

1. 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”.

2. The TOPSWelcome window shown in Figure 48 is displayed. Select Cluster Configuration and click
Next.

""Oracle Net Configuration Assistant: TOPSWelcome -

Select the type of Oracle Met Services configuration:

& Cluster configuration

=
v
|

T Single node configuration

Cancel ,I Help J

Figure 48. Net Configuration Assistant TOPSWelcome window

3. The TOPSNodes window is displayed (Figure 49). Select all the nodes on the cluster as shown and click
Next.
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Oracle Met Configuration Assistant: TOPSHNodes

Select the nodes to configure

Nodesiz):

Select all nodes
Deselect all nodes

Cancel ,' Help ) < Back

Figure 49. Net Configuration Assistant TOPSNodes window

4, The Welcome window is displayed (Figure 50). Select Listener Configuration and click Next.

Oracle Met Configuration Assistant: Welcome

Welcome to the Oracle Net Configuration
#ssistant. This tool takes vou through the
follewing cormman configuration steps:

Choose the configuration you would like to do:
W |istener configuration
T Naming Mathods configuration
T Local Met Service Mame configuration

O Directory Usage Configuration

Cancel jl Help ) < Back

Figure 50. Net Configuration Assistant Welcome window

5. The Listener Configuration window displays (Figure 51. Select Add and click Next to continue.
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Oracle Met Configuration Assistant: Listener Configuration, Listener = Eq

For remete connections to be made to vour Oracle
database, you must configure a Oracle Net listener, The
Oracle Net Configuration Assistant allows you to add,
reconfigure, renarme or delete a listenear,

Select what you want to do:
el
C Raconfigura
CDelete

C Renarme

Cancel ,' Help ) @

Figure 51. Listener Configuration window

6. Accept the default Listener name shown on the Listener Name window (Figure 52). Click Next to
continue.

EEl  Oracle Het Configuration Assistant: Listener Configuration, Listener Name |

For remote connections to be made to yvour
Oracle database vou must have at least ane
COracle Met listener, Enter the name of the
listener vou want to create:

Listener name: [LISTENER

Cancel jl Help ) 2

Figure 52. Listener Name window

7. The next window (Figure 53) will let you select network protocols to configure for the listener. TCP/IP
should already be selected, but we will also add IPC support. Select IPC and click “>”.  Click Next to

continue.
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—| H -+ Oracle Net Configuration Assistant: Listener Configuration, Select Protocols = Eq

You can configure the listener to accept connections
OVEFN GNE oF mote protocols, Select which protocols vou
want to configure for this listener, Keep vour
canfiguration as simple as possible by configuring only
the protocols vou need.

fvailable Protocols Selected Protocols
TCPS

Cancel ,'

Help

¥

/

& Back ] Next 2 )

Figure 53. Select Protocols window

8. The next window (Figure 54) will prompt for the TCP/IP port number to be used by the listener. Accept the
default port value (set to 1521) and go to the next window by clicking Next.

EEl  Oracle Net Configuration Assistant: Listener Configuration, TCPAIP Protocol B

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

® |Ise the standard port number of 1521

T Use another port number: 1521 |

Cancel )

Help

J

Figure 54. Listener TCP/IP port number window

9. The next window (Figure 55) will ask for the IPC key to be used. Enter your database name as key and
then click Next. In our example, we used “DB”.
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—| H : Oracle Het Configuration Assistant: Listener Configuration, IPC Protocol

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
ACCRSS,

IPC Key value: |DE

_@ Back ] Next 2 )

Cancel ,' Help )

Figure 55. IPC protocol window

10. This should complete listener configuration. Oracle Universal Installer will then ask if you want to create

another listener (Figure 56). Select No and click Next.

EE] " Oracle Het Configuration Assistant: Listener Configuration, More Listeners?

Would you like to configure another listener?
® No

" Yes

BIES

Cancel jl Help j g

Figure 56. New Listeners window

11. The Listener Configuration is now complete. Click Next to exit the Network Configuration Assistant.
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Oracle Met Configuration Assistant: Listener Configuration Done o

Listener configuration complete!

Cancel J Help ) & Back

Figure 57. Listener Configuration Done window

INSTALL ORACLE9I PATCH SET 1

Prior to the end of our project, 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. At the time we wrote this
paper, the hangcheck-timer module was only available for Red Hat Advanced Server 2.1. We obtained a
development version of the hangcheck-timer module from Oracle for our tests. Oracle recommends loading
the hangcheck-timer, however, the oracm process is not prevented from running if the hangcheck-timer is not
loaded.

IMPORTANT as of December 16, 2002: If you are installing Oracle9i RAC on xSeries 440s with more than 4
CPUs, contact the IBM/Oracle International Competency Center for latest information regarding open issues
and latest patches. The IBM/Oracle International Competency Center can be reached by email at:
ibmoracl@us.ibm.com.

1. Download Patch Set 1 from Oracle MetaLink. The patch set number is 2632931 and the download file is
named p2632931 9202_LINUX.zip.

2. Check MetaLink to see if the hangcheck-time for SLES7 is available for download. The patch number for
the Red Hat Advanced Server module is 2594820. If not, contact Oracle Support for assistance.

3. 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.

UPDATE STARTUP SCRIPT
After Patch Set 1 is installed, we can now complete the startup script that was started in Example 9 on page

24. The script shown in Example 11 now initializes kernel parameters, loads the hangcheck timer, starts
Oracle Cluster Manager, and Global Services Daemon.
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#!' [ bin/sh
#
/opt/oraclel/.bash_profile

case "$1" in

start)
#
echo "Modi fying kernel paraneters”
export SEMMSL=100
export SEMWNS=1024
export SEMOPM=100
export SEMWNI =100
echo $SEMVEL $SEMWNS $SEMOPM $ SEMWNI > /proc/ sys/ kernel /sem
export SHMMAX=2147483648
echo $SHMVAX > /proc/ sys/ ker nel / shnmmax
echo "Loadi ng hangcheck-ti ner nodul e"
/sbi n/insmd hangcheck-ti mer hangcheck_ti ck=30 hangcheck_margi n=180
echo "Starting Oracle Cluster Manager"
if [ -f /oracle/oracm |og/ocnstart.ts ]; then
rm/oracle/oracm | og/ocnstart.ts

f
/oracl e/ oracm bi n/focnstart. sh
echo "Starting d obal Services Daenpn”
su - oracle -c "gsdctl start"

st op)
echo " Stopping d obal Services Daenon”
su - oracle -c "gsdctl stop”
echo "Stopping Oracle Cluster Manager"
killall oracm
/ sbi n/rmobd hangcheck-ti nmer

restart)
$0 stop
$0 start

*)
echo "Usage: $0 {start|stop|restart}"
exit 1

esac

Example 11. Oracle startup script - /etc/rc.d/oracle_rac
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CREATING A CLUSTER DATABASE

USING DATABASE CONFIGURATION ASSISTANT

For the database creation, we will use the Database Configuration Assistant (DBCA) tool. DBCA 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 your own 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 that maps database tablespaces to
datafiles. Create this file to suit your own tablespaces and make sure it is owned by the oracle user. See
Example 12 below for a listing of the file we used in our example, which we named mappingDBCA.cfg.

# DBCA nappi ngs for XRAC
spfil e=/ oracl e/ or adat a/ XRAC/ spfil e

control 1=/ or acl e/ or adat a/ XRAC/ control 01. ct|
control 2=/ or acl e/ or adat a/ XRAC/ control 02. ct |
control 3=/ oracl e/ or adat a/ XRAC/ control 03. ct |

syst em/ or acl e/ or adat a/ XRAC/ syst en01. dbf
t enp=/ or acl e/ or adat a/ XRAC/ t enp01. dbf

t ool s=/ or acl e/ or adat a/ XRAC/ t ool sO1. dbf
user s=/ or acl e/ or adat a/ XRAC/ user s01. dbf

i ndx=/ or acl e/ or adat a/ XRAC/ i ndx01. dbf

redol_1=/oracl e/ oradat a/ XRAC/ redol_1. 1 og
redol_2=/oracl e/ oradat a/ XRAC/ redol_2. | og
redo2_1=/ or acl e/ or adat a/ XRAC/ redo2_1. | og
redo2_2=/or acl e/ or adat a/ XRAC/ redo2_2. | og

undot bs1=/ or acl e/ or adat a/ XRAC/ undot bs1. | og
undot bs2=/ or acl e/ or adat a/ XRAC/ undot bs2. | og

Example 12. DBCA mapping file — mappingDBCA.cfg

1. The name of this file is passed to DBCA by the variable DBCA_RAW_CONFIG. As oracle user, set this
varable by entering:

export DBCA_RAW CONFI G=~/ mappi ngDBCA. cf g

2. Start DBCA with the dbca command. A Welcome screen is displayed as shown in Figure 58. Select
Oracle Cluster Database and click Next.
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3.

UMETARASE: LOTTTH]UFBTRE M5SESTanT | WElDnme

wWeloome to Datebese Configuaton Assistant for Oracle Real & pplication Clusters,

The Database Conflguration Assistant enables you te aeate, configure or delete 4
database and manage database templates It also enables you to add. delets or modify

clusker databiase Instances
what byps of database would you like o creste o administar?
® Oracle cluster databsse

™ Oracle single instance database

cancal Help il
| -

Figure 58.DBCA Welcome window

The Operations window (Figure 59) is displayed. Select Create Database and click Next.

Datahase Configunation Assistant, Step 1 of 3 @ Onerations

Salect the operation you want te perform
& Craate a database

cancal Help
| .

Figure 59. Operations window

continue. In our example, we selected both xracl and xrac2 as shown.

The Node Selection window is displayed (Figure 60). Select all the nodes that apply and click Next to
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Database Confijuration Assistant, Stap 2 oT 3 1 Hode Ssection

Salect the nodes on which you want to creats the cluster database The kcal nods
“wract® will @lways be used, whather or not it i= e lactad.

SElERt Al

Dazakact All)

Canal Heln | 4 Back
| I :

Figure 60. Node Selection window

If some of your nodes are missing, there is a cluster diagnostic tool called | snodes which will let you
know what nodes are currently active. Resolve the problem and try again the process from the beginning.
In our tests, we used two nodes: “xracl” and “xrac2”, and “Isnodes” shows both of them (Example 13).

oracle@racl: ~ > | snodes
xracl

Xracz2

oracle@racl: ~ >

Example 13. Isnodes command

5.  The next window is the Database Templates window (Figure 61). All of the templates, other than New
Database, include datafiles. Select New Database and click Next.
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Datanase Configueation Sasistant, Step daf 3 ¢ Datahase Templates

Salect a templats from the folewing [t b create 2 database:

salact Tamphate Hama Inzludas Datatil..
* Diata Ware housa [
i Zanaral Purpose | Rh

Trarsaction Procezsing e

Show Detsib... )

aneal Help | & Back

Figure 61. Database Templates window

6. This next window is the Database Identification window (Figure 62). 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. In our example, we
used XRAC for the Global Database Name and took the suggested SID Prefix. Click Next to continue.

Datatinse Condfiguration Assistant, Step 4ol 3 ° Detahase kentficathon

Specify the follow ng detabase |nformation,

4n Oracled i database is uniquely identified by a Clobal Databace Kama. typlcally of the
farim "namedemain”,

Global Databases Mame) pRaC

A database |s raferenced by an Oragled| instance on each dustar database nede Each
Instarea is uniquely identified by an Dracle Systam {dentifier (3100 For gach duster
databese irstanm, the S0 |5 comprisad of a carmman prefix for the database and &
number For pach instance that is autamaticalk gereraked, & sudgasted 510 prafiy has
bean 8 niered for vou which you can accept or charge to a value you prafar

SI0r Prefic: KRAC

caneal Help | 4 Back

Figure 62. Database Identification window

7. The Database Features window displays (Figure 63). Select the appropriate database features. In our
example, we deselected every feature.
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Datannase Configueation Pesistant, Btep S af 3 1 Detahase Featums

Datahase Features | GLERR Soipts

Salect the festures vou want to configure for use invour database:

= Cirasie Soatia
I= ras [#rd Suarch
I Circie Lhched Geeiin i

[T Cirgele Loy
I Example Schemas
i s Besti et

Pty 2l vl

standard database Faatures., |

cancal Help il &
| -

Figure 63. Database Features window

8. Click on Standard database features to add or remove some standard options. The Standard database
features window shown in Figure 64 displays. In our example, we deselected every standard option as

shown. Click OK to continue.

Select the standard database features you want to configure for
use in your database. Oracle Corporation recommends that you
alwaws install these features in your database.

[ Oracle JuM

" Oragle Intermedia

[ Oracle Text

[T Oracle xMLDE Customize.. |

Help

Figure 64. Standard Database Features window

9. The Database Connection Options window displays (Figure 65). Select Dedicated Server Mode and click
Next to continue.
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© Dafateasn Canfiuratson Assistant, Stap & of 9 | Database Connectian Oplions

Salect the meda in which vou want vour databece to cparate by default

& Dip dicated Server Wode

only that client. U=e this meode when the number of tokal cli=nt conrections is
axpactad o ba small or whan cliants will be making persistent krdTonning
requests bothe datsbame

™ Shared Server Mode
Several client connelions fhare 4 derabase-allecated pedl of resaurces, Lo this
mode whan more than a small num bar of users need toconnect to the databace
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EdifSharnil Sonnactions Taramuoton:

cancal Help J &

For gach clignt canrection the datzhase will allaste g resawrse dedicated to zereing

Figure 65. Database Connection Options window

10. The next window will let you configure the Initialization Parameters. On this window you will see multiple
page tabs. The first tab is the Memory page, shown in Figure 66. Modify the memory setting if desired.

11.

Databass Confguration Assistant, Step 7 of 3 witkaizalion Parameiors

Memery | (EhaacterSets| | ORSizig || Flle Locat
T Typkal
Percentane of physical memory (202 ME for Oracle: [73

Databasa Type:

SO0V CUSEE O 05500 OF Memory .,

W Cimtom . ;
Sharad Pesl: R - iMAytes . -
BuHfar Cache: =] :| [Magtes =
Java Boal: E=r e _' .B-r-b-es. -l
Largs Paali B il iMEses -
PC 24 -| fMytes =

Tatal Memery for Cracle: 208 M Bries
Total memery includes {-DMB of Oracle Process Size and the defaults for
the ampby pacarnatars o if ang

cancal Help J £
| o :

All Initialization Parameters... File Lo ticn i ariabl e,

Figure 66. Initialization Parameters window - Memory tab

Click the File Locations tab. The File Locations page is displayed in Figure 67. Select the “File

Locations” tab. The option “Create Persistent Initialization” is selected by default. Server Parameters
Filename should point to the correct datafile. If not, either DBCA_RAW_CONFIG is not set correctly or

the file contains errors.

Click on the othe tabs and verify all the configuration options according to your requirements. When this

is done, click Next to continue.
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Figure 67. Initialization Parameters window — File Locations tab

12. DBCA now shows you the Database Storage Window (Figure 68). The tablespaces and datafiles should
be as specified in the mapping file (mappingDBCA in Example 12). Verify the settings and click Next

when

a

you're finished.

Datahass Confguration Assistant, Stap Bof 3 © Datahsss Storaps
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—:I forack foradata /W RAC Mool =07 .d bf
Hid foracke doradata i Rac i ndoths 1, log
HE] forack foradata W RAC u n doths2 log
i foracke doradata i RAC usersod d b
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rod| | Remore

cangel | Help )

Database Storage
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Figure 68. Database Storage window

13. The Database Creation Options window is displayed. Ensure that the option Create Database is checked
and click Finish.
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Figure 69. Creation Options window

14. The DBCA Summary window (Figure 70) is displayed. Using the scroll bar, review all information and then
click OK to continue.

- [} e Co on A — |l

& cluster database will be created with following parameters,
Create database with db name "$¥RAC"
Cenerating scripts for cluster database creation at "foraclefadmin/¥RAC fscripts”,

ONLINE LUSERS PERMAMEMNT -LOCP.L f:
Data Files

iStatus | Name [Tablespace [Size{M)

ONLIME [foracleforadata/RACind=01.dbf IND 25

OMLINE JoracleforadatafdRAaC fsystemOl, dbf SYSTEM 250

OMNLINE |foracle/eradata/¥RAC Aemp0i.dbf  TEMP 40

OMNLINE |foracle/oradata/¥RACtools01.dbf  TOOLS 10

OMLINE |foracle/eradata/¥RAC/undotbs1.leg (UMDOTBS1 200
OMLIME |foracleforadatas®RAC/undoths2.leqg [UNDOTESZ 200
ONLINE [foracleforadata/¥RACfusers0l.dbf  |USERS 25

Redo Log Groups

|Gruup |Size(|{) IThread | File Name

1 102400 |1 Joracleforadata/¥RACredol_1.log
2 102400 1 /oracle/oradataf}{R.'-ﬂ.Cf.redo‘I_2.Iog
3 102400 2 Joracleforadata /S RBAC redoZ _1.log
4 102400 2 Joracleforadata/¥RAC redoZ_2.log

|

Save as an HTMLfiIe...)

Ok Cancel | Help |

Figure 70. DBCA Summary window
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15. DBCA begins to create the database. Since we selected Generate Database Creation Scripts (Figure 69),
a pop-up window will display to indicate successful script generation (Figure 71).

|I == [} e D o Ao -5

i The generation of the script
“foraclefadmin/ODB/scripts” is succassful,

Figure 71. Pop-up window - successful script generation

16. DBCA starts the database creation. A progress window is displayed (Figure 72).

|! = [ g CD on o -l

+ Creating and starting Oracle instance
Creating database files
Creating data dictionary wiews
Creating cluster database views
Campleting Database Creation

Database creation in progress..

] 5%

Stop )

Figure 72. DB creation progress window

17. When DBCA has finished database creation, the completion window shown in Figure 73 is displayed.
DBCA prompts you to change the passwords for SYS and SYSTEM database users. Enter the desired
passwords and click Exit.
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(| ] D g Co on A —x

Database creation complete, Check the legfiles at foraclefadmin/¥RAC fcreate for
details.

Database Information:
Global Database Mame: MRAC
System ldentifier(SID) Prefix: XRAC
Server Parameters Filename: Joracle/oradata/XRAC/spfile

Change Passwords

For security reasons, you must specify a password for the 5%S and SYSTEM
accounts in the new database.

SYS Password: |$**$*$**$
Confirm S¥S Password: |=e<»=*=eue=ww

SYSTEM Password: |***$*$***
Confirm S¥STEM Password: |$**$*$**$

Mote: all database accounts except %S, SYSTEM, DESHNMP, and SCOTT are
locked, Select the Password Management button to view a complete list of
locked accounts o to manage the database acceunts, From the Password
Management window, unlock only the accounts vou will use. Oracle Corporation
strongly recommends changing the default passwords immediately after
unlecking the account,

Password Management.., i

Euxit

Figure 73. Database creation complete window

18. Once this step finished, you have successfully created the clustered database. It can now be accessed
by Oracle SQL*PLUS or other applications designed to work with an Oracle RAC database. You should
make sure to execute start-up scripts during system startup as root and other scripts or commands as

oracle user as described earlier in this document.

CREATING A DATABASE MANUALLY

You can also create the databases manually. To do so, follow the next steps:
on one node : 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>

on each node, create (or update) oratab file (in /etc directory) with the following line :

<db_name>:<$ORACLE_HOME>:N
create the udump, cdump and bdump directories.

set the SID in .profile of oracle user
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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.sql 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=###.
as sysdba, execute the script.

For further information, refer to Step-by-step Installation of RAC on Linux, Oracle Metalink Note184821.1.
UPDATE ORACLE USER PROFILE

The database has been created and each node has its own instance. Update each node’s .bash_profile
(created in Example 10 on page 25) for the or acl e user with the correct ORACLE_SID value. The instance
name for a node is the SID prefix concatenated with the instance number. For example, the instance on xracl
will be XRAC1 and the instance on xrac2 will be XRAC2.

For example, in xracl, we added the line
export ORACLE_SI D=XRAC1

to oracle user’s .bash_profile on xracl. Source the new .bash_profile in your current shell by issuing the
command:

~/ . bash_profile
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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:

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

)
)
)
SID LI ST_LI STENER =
(SID_LIST =
(SI D_DESC =
(S| D_NAME =PLSExt Pr oc)
(ORACLE_HOMVE =/oracl e)
( PROGRAM =ext pr oc)
)
(SI D_DESC =
(ORACLE_HOMVE =/ or acl e)
(SI D_NAMVE = XRACl1)
)
)

Example 14. listener.ora for the first instance
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TNSNAMES CONFIGURATION

LI STENERS XRAC =
( DESCRI PTI ON =
( ADDRESS LI ST =
( ADDRESS =( PROTOCCL =TCP) (HOST =xracl) (PORT =1521))
( ADDRESS =( PROTOCCL =TCP) (HOST =xr ac2) (PORT =1521))

)
XRAC =
(DESCRI PTI ON =
(ADDRESS LI ST =
( ADDRESS =(PROTOCOL =TCP) (HOST =xracl) (PORT =1521))
( ADDRESS =(PROTOCOL =TCP) (HOST =xrac2) (PORT =1521))
)
(FAI LOVER =yes)
(LCAD_BALANCE =yes)
( CONNECT_DATA =
( SERVI CE_NAME =XRAQ)
( FAl LOVER_MODE=
( TYPE=SELECT)
( METHOD=BASI Q)
( RETRI ES=30)
( DELAY=1)

)
)
XRACL =
( DESCRI PTI ON =
( ADDRESS LI ST =
( ADDRESS =( PROTOCOL =TCP) (HOST =xracl) (PORT =1521))
)
( CONNECT_DATA =
( SERVI CE_NAME =XRAC)
(I NSTANCE_NAME =XRAC1)
)
)
XRAC2 =
( DESCRI PTI ON =
( ADDRESS LI ST =
( ADDRESS =( PROTOCOL =TCP) (HOST =xrac2) ( PORT =1521))
)
( CONNECT_DATA =
( SERVI CE_NAME =XRAC)
(I NSTANCE_NAVE =XRAC2)
)
)

Example 15. Extract from tnsnames.ora
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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 XRAC

xracl XRACl1 /oracle
xrac2 XRAC2 /oracle

Examples of starting and stopping RAC follow:-

$ srvctl
$ srvctl
I nstance
I nstance

$ srvctl
$ srvctl
I nstance
I nstance

$ srvctl
$ srvctl
| nst ance

$ srvctl
| nst ance
| nst ance

$ srvctl

start database -d XRAC
status database -d XRAC
XRAC1 is running on xracl
XRAC2 is running on xrac2

st op database -d XRAC

status dat abase -d XRAC
XRAC1 is not running on xracl
XRAC2 is not running on xrac?2

start instance -d XRAC -i XRAC1
status instance -d XRAC -i XRACl
XRAC1 is running on xracl

status dat abase -d XRAC
XRAC1 is running on xracl
XRAC2 is not running on xrac2

stop instance -d XRAC -i XRAC1

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

manual.
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DISCLAIMER

This document reflects the IBM / Oracle International Competency 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 IBM / Oracle International Competency Center and others.

This document is presented “As-Is” and IBM does not assume responsibility for the statements expressed
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