Install RAC 11g with ASM on vmware

By Frits Hoogland

Version 1.1 Removed usage of raw deviogeprecated in RHEL5)ow usage by directly accessing the blockdevjpessible since 10.1.2.0.2; ML357492.1)

For research, testing and development purposes only.

This is a non oracle supported configuration!

Get Centos 5.1 disks fromttp://isoredirect.centos.org/centos/5/isos/i386/
Choosemirrof Ay FNRBY ach Dl &R byt 25tB8E6KIBN66.I8q 2016, 30f6 and

40f6.

| assume the virtual machiséhaveaccess to the internet.

The used/Mware software is VMware server 1.0.3

Please mind n&Mware playemor VMware workstationcan ke used (shared scsi devices are not
possible usinghis vmware products).

1. Create new virtual machine in vmware

Typical
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Use bridged networking
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2. Edit virtual machine settings

Set memory: 1G (1024MB)

Hard Disk (SCSI 0:0) is alright, this is for the linux installation

Cbwha M 6L59 mMYnoY &St Sihdthefilstzentods{ido, A YI IS¢ =
Cent0$5.1-i386-bin-10f6.is0.
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Add Ethernet Adapter, Hosmnly.

'RR I'FNR 5A4a1Z /NBIFIGS + ySé @OANLdzZ f RAA]Z
RAA&A1l aLJ OS y26¢3 dzy OK@ikhfileldcatibgf AG RA A&l Ayd?2
Gk @Y 6 | NB k @ ¥rdcsh@rEdycénsbpaashared/centossrac

AKI NBROPDYRY ¢

/I tA01 2y (GKS ySgte ONBIFGISR KFENR RA&1Z IYyR
G+xANldzr f 5SOAO0S b2RS¢®

9RAG GKS @GANIdzt £ YI OK Acygns5ar&cil/tentgsTtdac- TAE S 0 6
MOBYEE Ay GKA& OFaso

The disk which we are going to use shared is on SCSI device 1, the host disks/non

shared are on SCSI device 0. Now we are going to enable SCSI reservation for the

shared disk. Add the following two lines:

scsil.sharedBus = virtual

RA&AL Pt 201Ay3a I a¥FltasSe

3. Linux installation for centosbc-1

Startup the virtual machine centos5ac1.


http://isoredirect.centos.org/centos/5/isos/i386/

Because there is no operating system on the internal disks, the installer from the 1ISO
will boot. Press enter to commence iafiation
/' 5 C2dzyRY OK224aS d{1ALXXZ SYyiddSN
Now the graphical installer starts. Choose next atspkashscreen
2 KFG tFy3dza 3S g2dzdZ R @2dz £t A1S (2 dzaS RdAzNRARY
69y It A&AKVE ORSTldzZ Guz YR ySEI
Select the appropriate keyboafdr the system. Choose your keyboard type, next
Warning: The partition table on the device sda was unreadable.
This is alright, the (virtual) disk is still untouched, so there is nothing on it. Choose
G, Sa¢
Warning: The partition table on the device sdhswnreadable.
CKAA Aa FENRIKG G223 GKA& O6OANIdZ f0 RAA] A
Installation requires partitioning of your hard drive.
| K22&S8 &/ NBFGS Odzadz2y flLez2dzié s ySEI
Partition screen
0 New
Filesystem type: swap
lftft2gr0fS 5NARGSaY | yOKSOl aa
Size (MB): 2000
OK
0 New
Mount Point: /
lff26l06fS 5NABSAY | yOKSO|l aa
Additional Size Options: Fill to maximum allowable size
OK
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Next

Bootloader screen
Everything is set correctly here, choose next
Network Devices
9y lFotfS a! OUABS 2y . 220G¢ F2N) SGKwm
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In the Enable IPv4 support area:
{ St SOG Gal ydzrt O2y FAIAdzNI GA2YyE
IP Address10.10.10.1
Prefix: 24
HostnameManually:.centos5trac-1
(eth0 is the public NIC, which is connected to my network. My DHCP server releases
static ipaddresses, wisch means it is safe to use that)
Please click into the map to choose a region:
Choose your locality, next
Root password
Choose twice, then click next
Software packages

' yOKS Ol oDeyRaSEZLI O KO L ¢65{ SNIESINI



Click next to begin installation of CentOS.

I awSIljdZANBR Lyadlrtt aSRAIFE aONBSy ogAftf | LI
Click ContinueThe installation starts.
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Virtual Machine Settings window. Choose the second disc (Cénfia336-bin-

20f6.is0), then click OK. Click also on OK in the Change CDROM window of the virtual
machine. Rpeat those steps for disc 3 and 4.

/ 2Y3ANI Gdzf FGA2yar GKS Ayadlttraazy Aa 0O2YLJ

4. First time boot

After the installation, the fresh installed linux system boots, and asks some
guestions:

285f02YSY AC2NBI NR¢

Firewall: Disabled, Forwares

(for real production environments, firewalling is mandatory, but for this test setup it
has no added value)

SELinux: Disabled, Forward, Yes

Enable kdump: Leave unchecked, Forward

Date and time: Click on the Network Time Protocol tab.

/| KSO1 &Syl orfSS LINR i@ DRI £G A

Delete the 3 already existing ntp servers.

' RR aLR2f oy G LIP2NAE a4 | GAYS ASNBSNW
Create User:

Username: admin

Full name: admin

Password¥**x**

Confirm Password+***

GC2NB I NRE

Sound Card: No sound cards were detected. Forward

AdditionalCDs: Finish

The system must now reboot for some of your selections to take effect. OK

5. System ready

Logon using the admin account.

WAIKG Of A0l 2y GKS oF Ol3INRBdzyREZ |yR OK22aS$s
Update the system with the lategtackagegin the terminal):

[admin @centos51 -rac -1~] $ su 1

Password:

[root@centos51 -rac -1~] # yum update

Total download size: 112 M
Is this ok [y/N]: y

Il mporting GPG key OXES8-5BggenioS®Cent OS
Official Signing Key) centos -5-key@centos.org 0 f r om
http://mirror.centos.org/centos/RPM - GPG KentOS- 5

Is this ok [y/N]: y



mailto:centos-5-key@centos.org
http://mirror.centos.org/centos/RPM-GPG-KentOS-5

Complete!

[root@centos51 -rac - 1 ~)#
- Install the required packages from the Oracle Datal@sik installation Guide for

Linux x86
[root@centos5l -rac -1 ~J# yum install
elfutils - libelf - devel glibc

devel libstdc++

Total downloa
Is this ok [y/N]

Complete !

d size: 23 M
: y

[root@centos51 -rac -1 ~)#

6. Install second linux m
- Follow steps:

achine.

- devel sysstat unixODBC

compat - libstdc++ - 33
- devel gcc gece

- c++ libaio -

- devel

M Y YIOKAYS yIYS yfagnéaK2dzZ R 0SS
2 :donot add the extra Hard Disk. (this is done manually in the vmx file later)
3 : Network devices:
ethl: ipaddress should be 10.10.10.2

KaaldylyYS racd&yiz2apwm

4 : no comments
5 : no comments

- Add the following lines to the settings file (/vmware/vms/centogat-2/centos5t

rac-2.vmx)
scsil.present
scsil:0.prese
scsil:0.filen
shared/centos51 -rac -s
scsil.virtual

scsil.sharedBus = virtual
di sk.l ocking

SCSi
SCSi

7. Configure network.
(on both machines)

Modify the following line in the /etc/hosts file (remove machinename from localhost):

0Old:127.0.0.1
New:127.0.0.1

1: 0. redo

= ATRUEDO
nt = ATRUEO
a me /vms/cBntos5hw arace
hared. vmdko
Dev = filsilogico
= fAfal seod
= Ao
rough = ATRUEDO

1: 0. writeTh
- Reboot centos5tac2

centos51 -rac - 1 localhost.localdomain localhost

localhost.localdomain localhost

aO0Syiz2a

Add the following lines to the /etc/hosts file (replace pigtand vipaddresses with your own

ip addresses!):

# public names
192.168.0.64
192.168.0.63

# private interconnect

centosbl -rac -1
centosbl -rac -2



10.10.10.1 centos51 -rac - 1- priv

10.10.10.2 centos51 -rac - 2- priv
# vip
192.168.0.101 centos51 -rac - 1-vip

192.168 .0.102 centos51 -rac - 2-vip

Prepare shared disks
(fdisk only needs to be done ooneof the machines)
[root@centos51 -rac -1 ~J# fdisk /dev/sdb

Command (m for help): n
Command action
e extended

p primary partition (1 -4)
p
Partition number (1 -4): 1
First cylinder (1 - 1305), default 1): [enter]
Last cylinder or +size or +sizeK (1 - 1305, default 1305): +300M
Command (m for help): n

Command action
e extended

p primary partition (1 -4)
p
Partition number (1 -4). 2
First cylinder (38 - 1305, default 38): [enter]
Last cylinder or +size or +sizeK (1 - 1305, default 1305): +300M
Command (m for help): n

Command action
e extended

p primary partition (1 -4)
p
Partition number (1 -4). 3
First cylinder (75 - 1305, default 75): [enter]
Last cylinder or +size or + sizeK (1 - 1305, default 1305):
[enter]
Command (m for help): w

The patrtition table has been altered!

Calling ioctl() to re - read patrtition table.
Synching disks.

[root@centos51 -rac - 1 ~)#

Now the partitions are created.

The next step is to correct the device permissions. Permissions must be seery
machine.
[root@centos51 -rac -1 ~J# cd/etc/udev  /rules.d



Usage of raw devices is deprecated in RHEL5
These steps still can be followed, but it is advised to use the rttieg $elow this area.

In 6Graw.rules, add the following lines:

[root@centos51  -rac - 1 rules.d]# vi 60- raw . rules

ACTI ON==0addo, KERNEL==0sdb ldey/rardd + = &N @ i
ACTI ON==0addo, KERNEL==0sdb 2/dey/rair&ing + = &N @ i
Create a newile called 99aw.rules, and enter the following information:

[root@centos51 -rac - 1 rules.d]# vi 99 - raw.rules

n/r av
n/r av

KERNEL==0r awlo, OWNER=0root o, GROUP=0o0ilnst al

KERNEL =201 a@WN&&koO0O, GROUP=00installo, MODE=o0

10.

Add to the file50-udev.rules athe bottom of the file:

[root@centos51 -rac - 1 rules.d)# vi 50- udev.rules
KERNEL =
KERNEL

Create oracle users and groups
Users and groups must be added everymachine.

0sdb1l1o, OWNER=0root o, GROUP=00i nst al
=0sdb20o, OWNER=0o0or acl eo, GROUP=00i nst

[root@centos51 - rac - 1 rules.d]# groupadd 1 g 501 oinstall

[root@centos51 - rac - 1 rules.d]# groupadd 1 g 502 dba

[root@centos51 - rac - 1 rules.d]# groupadd i g 503 oper

[root@centos51 - rac - 1 rules.d]# groupadd Tg5h04a sm

[root@centos51 - rac - 1 rules.d]# groupadd i g 505 asmdba

[root@centos51 -rac - 1 rules.d]# useradd Iimiub501 17goinstall G
dba,oper,asm i d/home/oracle T s /bin/bash ic AOracle software

owner o oracle
bSEGS &aSi LI &a&62NR F2NJ G§KS dzaSNJ a2 NIF Of S¢
[root@centos51 - rac - 1 rules.dJ# passwd oracle

Install ASMLIB
ASMLIB must be installeth everymachine!
Gotohttp://www.oracle.com/technology/software/tech/linux/asmlib/rhel5.htmland
download:

- Support files (oracleassupport2.0.41.el5.i386.rpm)

- Userspace library (oracleasmi0.31.el5.i386.rpm)

- Kernel driver (oracleast$.6.1853.1.4.e152.0.41.el5.i686.rpm)

[root@centos51 -rac -1 ~J# rpm 71 Uvh oracleasm -support -2.04 -

1.el5.i386.rp m oracleasmlib  -2.0.3 -1.el5.i386.rpm oracleasm -

2.6.18 -53.14.el5 -2.04 -1.el5.i686.rpm

Preparing ... HHH T [100%0]
1:oracleasm - support HHHHHHHHHHHHHHAHAAH [100%)]
2:oracleasm -2.6.18 -53.1.4  ####HH#HHIHHHHHHHHHIHHIAHHE [100%)]
3:oracleasmlib HHH T [100%0]

Initialise ASMLIB dooth machines:

-

C


http://www.oracle.com/technology/software/tech/linux/asmlib/rhel5.html

11.

12.

[root@centos51 - rac - 1 ~]# /etc/init.d/oracleasm configure
Configuring the Oracle ASM Library driver

This will configure the on - boot properties of the Oracle ASM

library d river. The following questions will determine whether
the driver is loaded on boot and what permissions it will have.

The current val ues wi l |l be shown in

<ENTER> without typing an answer will keep that current value.
Ctrl -Cwillab  out.

Default user to own the driver interface []: oracle

Default group to own the driver interface [J: oinstall

Start Oracle ASM library driver on boot (y/n) [n]:

Fix permissions of the Oracle ASM disks on boot (y/n) [y]:

Writing Oracle ASM library driver configuration:

Creating /dev/oracleasm mount point:

Loading modules Aoracl easmo:
Mounting ASMIib driver filesystem:

Scanning system for ASM disks:

Create ASM disks. This step can be done onamynachine:
[root@centosb51l - rac - 1 ~]# /etc/init.d/oracleasm createdisk VOL1
/dev/sdb3

y

[OK]
[OK]
[OK]
[OK]
[OK]

bracket s

Mar king disk fAi/dev/sdb306 as aOKASM di s k:

[root@centos51l -rac - 1 ~#
On all theother machines, issue a scan command:

[root@centos51l - rac - 1 ~J# /etc/init.d/oracleasm scan disks

Scanning system for ASM disks: [OK]

[root@centos51 - rac - 1 ~J# /etc/init.d/oracleasm listdisks

VOL1

[root@centos51l -rac - 1 ~#

Disable sendmail

. S0l dzaS 6S KI @S &ALISOATASR | dakKz2NIltéwalforyS T2 NJ

1 minute during startup. Resolving this can either be disabling sendmail, or specifying a real
fully qualified domain name (FQDN). Because we focus on the Oracle RAC database, we just

disable sendmail. Do this dooth machines.
[root@centos51 - rac - 1 ~J# chkconfig - T del sendmail

Set hosts equivalence for the oracle user using ssh public keys
[root@centos51 -rac -1~J#su 1 oracle
[oracle@centos51 -rac -1 ~]$ssh -keygen itrsa
Generating public/private rsa key pair.

Enter file in which to save the ke y (/home/oracle/.ssh/id_rsa):
[enter]

Create directory 6/ home/ oracle.ssh©é.
Enter passphrase (empty for no passphrase): [enter]

Enter same passphrase again: [enter]

Your identification has been saved in /home/oracle/.ssh/id_rsa.



13.

14.

Your public key has bene sav ed in /home/oracle/.ssh/id_rsa.pub.
The key fingerprint is:
70:2c:af:49:72:60:al:0a:db:da:9f:47:83:34:78

b2¢ I LJzo0f AOKLINARGI GS 1SeLd AN KFa 0SSy 3ISYySNIi
on the other machine:

[oracle@centos51 -rac -1~]$ ssh-copy-id 7ii~/.sshfid_rsa.pub

oracle@centos51 -rac -2

28

The authenticity of hme42 (cléOmRt.dlst8BL 0. 63) 6 can
be stablished.

RSA key fingerprint is

f2:31:69:7b:72:24:bf:1a:16:05:a2:01:73:7a:99:71.

Are you shure you want to continue connecting (yes/no)? yes

Warning: Permanent |l y a-dad e2d, 1609c2.nlt608.501. 6 36 ( RS A
to the list of known hosts.

oracle@centosbl -rac-26s p as s Wemterghassword]

Now try |l ogging into the machine, with fAssh ¢
rac -2 60 0, and check i n:

.ssh/authorized_keys

Tomake sure we havendt added extra keys that
expecting.

[oracle@centos51 -rac -1 ~]$

Redo this step for the current machine (!!)

[oracle@centos51 -rac -1 ~]$ssh -copy-id Tii~/.ssh/id_rsa.pub
oracle@centos51 -rac -1

Do the same (generate keys, sgacle user equivalence for other and current machine) for machine
centosblrac2.

Set kernel parameters
This must be done ohoth machines.

[root@centos51l - rac - 1 ~]# vi /etc/sysctl.conf
Add the following lines:

kernel.sem = 250 32000 100 128

fs.file - max = 65536
net.ipv4.ip_local_port_range = 1024 65000
net.core.rmem_default = 4194304
net.core.rmem_max = 4194304
net.core.wmem_default = 262144
net.core.wmem_max = 262144

Set shell limits for the oracle user
This must be done oboth machines.



15.

16.

17.

18.

[root@centos51  -rac - 1 ~J# vi /etc/security/limits.conf
Add the following lines:

oracle soft nproc 2047
oracle hard nproc 16384
oracle soft nofile 1024
oracle hard nofile 65536

[root@centos51  -rac - 1 ~J# vi /etc/pam.d/login
Add the following line:

session required /lib/security/pam_limits.so

Set environment variables in oracle profile:

[oracle@centos51 - rac - 1 ~]$ vi .bash_profile
Add the following lines:

export ORACLE_BASE=/oracle

export ORACLE_HOME=/oracle/db/11.1.0.6

export ORA_CRS_ HOME=/oracle/crs /11.1.0.6

export ORACLE_SID=racl

export PATH=$PATH:$3ORACLE_HOME/bin/:$ORA_CRS_HOME/bin

Please mind that this must be done on thecond nodeoo, but ORACLE_SID needs to be set
0 ZacQH

Pregenerate oracle directories

This must be done oboth machines

[root@centos51  -rac - 1 ~J# mkdir /oracle
[root@centos51  -rac - 1 ~]# chown oracle.oinstall /oracle

Getand extractclusterware software

LQ@S R2gYyf 2| R SsBitwardnShe @fadeisi @rbioty. NS
[oracle@centos51 - rac - 1 ~]$ cd /oracle/sw

[oracle@centos51  -rac - 1 sw]$ unzip linux_11gR1_clusterware.zip

[oracle@centos51  -rac - 1 sw]$

Get redhatrelease package.

This must be done oboth machines.

Becauseluvfy (cluster verification utility) checks the operating system version using the

redha-NBf SFasS LI O1F3IST 6S ySSR (2 ANGRGSIHAS &0 KI AGEDS
GetrpmodzZAf R G2 0SS FoftS G2 odaAt R NLIYQAY

[root@centos51 -rac - 1 ~]# yum install rpm - build



19.

20.

Get source rpm of redhaelease

[root@centos51 -rac - 1 ~]# wget
ftp://ftp.redhat.com/pub/redhat/linux/enterprise/5Server/en/os/

SRPMS/redhat - release -5Server -5.1.0.2.src.rpm

Build package:

[root@centos51l -rac -1~]# rpmbuild -7 rebuild redhat - release -
5Server -5.1.0.2.src.rpm

Wrote: /usr/src/redhat/RPMS/i386/redhat -relea se-5Server -
5.1.0.2.i386.rpm

Install newly generated rpm:
[root@centos51 -rac -1 ~J#rpm T Uvh

lusr/src/redhat/RPMS/i386/redhat - release - 5Server -
5.1.0.2.i386.rpm
Preparing... R [100%]

liredhat - release HHHH A # [100%]

Run cluvfy to check clusterware requirements

[oracle@centos51  -rac - 1sw]$ cd /oracle/sw/clusterware

[oracle@centos51  -rac - 1sw]$ ./runcluvfy.sh stage T pre crsinst |
n centos51 -rac - 1,centos51 -rac -2 iverbose

System requirement failed for o6crsb

Pre - check for cluster services setup was unsuccessful on all
the nodes.
Check the output of cluvfy; the allocated memory should be the only thing which failed:

Check: Total memory

Node Name Available Required Comment
centosbl -rac -1 1011.06MB (1035324 KB) 1GB (1048576KB ) failed
centos51 -rac -1 1011.06MB (1035324KB) 1GB (1048576KB) failed
Result: Total memory check failed.

Run cluvfy to verify hardware and operating system setup.
Install the cvuqdisk package from the clusterware software rpm directorp@tmmachines)
[root@centos51 -rac -1 ~[#rpm 1 Uvh

/oracle/sw/clusterware/rpm/cvuqdisk -1.0.1 -1.rpm
Preparing... R [100%0]
1:cvuqdisk HHHHHH . R [100%]
Next, run cluvfy:
[oracle@centos51  -rac - 1sw]$ ./runcluvfy.sh stage Tposthwos 1n

centos51 -rac - 1,centos51 -rac -2 1 verbose



Checking shared storage accessibilityé

WARNING:
Unable to determine the sharedness of /dev/sda on the nodes:
centos51 -rac - 1,centos51 -rac -2

WARNING:
Unable to determine the sharedness of /dev/sdb on the nodes:
centos51 -rac - 1,centos51 -rac -2

Shared storage check fail ed -oan-lrcentbsbs -fcent ost
rac -2 0 .
Post - check for hardware and operating system setup w as

unsuccessful on all the nodes.
These error messages are alright, due to smartctl not functioning correctly on other than
pure SCSI devices.

21. Install clusterware

[oracle@centos51  -rac - 1sw]$ /oracle/sw/clusterware/ runinstaller

- - Wl -1 = |
RE Oracle Universal Installer: Welcome

| g
| DATABASE ABASE 11

Welcome

Click Next.
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G 1. OUI-10035:You do not have permission to write to the
. imventary lacation.
OR , , , o
2. OUI-100323:The inventary location foralnventory set by
the previous installation session is no longer accessible. Do
wou still want to continue by creating a new inventon? Note

that you may lose the products installed in the earlier
session.

Click OK
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