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Introduction

e First released in Oracle 6

e Oracle 6, 7, 8, 8i — Oracle Parallel
Server (OPS)

e Oracle 9i, 10g - Oracle Real Application
Cluster (RAC)

e 16% of new Oracle customers are RAC
customers *

e 20% of RAC deals are from repeat
customers *
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e High availability
e Scalability

e Low Cost (Comparing with big SMP box)
e SMP box is not big enough
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Shared Storage

e RAW device

e Oracle Automatic Storage Management
- ASM

e Oracle Cluster File System - OCFS
(Windows, Linux)

e Cluster File System provided by other
vendors
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ORACLE Clusterware

e Oracle CRS - Cluster Ready Service
e Provides Cluster Management Services

e Incorporates clustering technology from
DEC’s True64 True Cluster

e Started with 10g, Oracle provides CRS
w/o additional cost
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RAC is great, but...

e Jt's not cheap to set up
- At least two computers
— Interconnect
— Shared storage

e Solution - Virtual Machine!
— Only one computer is needed

— Multiple Virtual Linux machines can share
same storage, easily!

— Downloadable software
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A program running on a computer that creates

a self-contained operating environment and

presents the appearance to the user of a
different computer.

Benefits:

Partitioning
Isolation
Encapsulation




\/irtual Machi

Host OS: Windows 2000
192.168.0.112

Shared
storage




e One PC
e AMD Athlon XP processor (1.3 GHz)
e 1.0 GB RAM

e 40 GB internal HD (Disk1)

e 6 GB internal HD (Disk2) - shared
storage

e CDROM and Floppy




RAC Setup (Software) J

Windows 2000 Operation System (host
system)

VMWare Workstation 4

SUSE Enterprise Linux Server (SELS)
8.0 SP3

Oracle 10g (10.1.0.3) Cluster Ready
Service for x86 Linux

Oracle 10g (10.1.0.3) Database for x86
Linux
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RAC Installation (1.1) J

e Disk partition for OS and RAC database

Partition (Disk1) Size Contents
Disk1: Primary Partition 20GB Windows 2000 OS (host)
(hdal)
Disk1: Primary Partition 9GB linux1 (Virtual)
(hda2)
Disk1: Primary Partition 9GB linux2 (Virtual)
(hda3)
Disk1: (hda4) 1GB swap for linux1
Extended :
Partition (hda5) 1GB swap for linux2
Partition (Disk2) Size Contents
Disk2: Primary Partition 200MB | Quorum disk for Oracle Cluster Registry
(hdb1l)
Disk2: Primary Partition 100MB | Voting disk for Cluster Synchronization
(hdb2) Services
Disk2: Primary Partition ~1GB | unused
(hdb3)
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RAC Installation (1.2) J

e Disk partition (Continued)

Partition (Disk2) Size Contents
Disk2: (hdb4) 700MB | unused
E;:t'teirt]iccﬁd (hdb5) 800MB | sysaux tablespace

(hdb6) 160MB | example tablespace
(hdb7) 120MB | users tablespace
(hdb8) 500MB | system tablespace
(hdb9) 500MB | undo tablespace for instance 1
(hdb10) 500MB | undo tablespace for instance 2
(hdb11) 120MB | redo member 1 for instance 1
(hdb12) 120MB | redo member 2 for instance 1
(hdb13) 120MB | redo member 1 for instance 2
(hdb14) 120MB | redo member 2 for instance 2
(hdb15) 110MB | controlfile for instance 1
(hdb16) 110MB | controlfile for instance 2
(hdb17) 8M spfile
(hdb18) 8M pwdfile
(hdb19) 250MB | temp tablespace
(hdb20) 700MB | unys . .




RAC Installation (2)

J

e Install VMWare 4 on Windows
- http://www.vmware.com

e Create two virtual Linux machines
- http://www.novel.com/linux/suse

linux1 linux2
Memory 360 MB 360 MB
Location (/) hda2 hda3
Swap hda4 hda5
NIC Bridged Bridged
CDROM Yes Yes
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@ Linux1 - [Ctrl-Alt-F1] - ¥Mware Workstation

= o | [

.

oraclelprivl:/home-soracle> uname -a

Linux linuxl £.4.21-138-athlon #1 Fri Oct 31 B8:47:49 UTC ZBB3 i686 unknown
oraclelprivl:/home-soracle> ssh oraclel@linuxZ uname -a

Linux linuxZ £.4.21-138-athlon #1 Fri Oct 31 B8:47:49 UTC ZBB3 i686 unknown
oraclel@privl: homersoracle> sructl status database -d RAC1

Instance BAC11 i= rumming on node linuxl

Instance BAC1Z i= rumming on node linuxZ

oraclelprivl:/home-soracle> srvctl status asm -n linuxl

ASM instance +ASM1 i= runming on node linuxl.

oraclelprivl:/home-soracle> srvctl status asm -n linuxZ

ASM instance +ASMZ is rumming on node linuxZ.

oraclelprivl:/home-soracle> _

== gy |
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& Linux2 - [Ctrl-Alt-F2] - ¥Mware Workstation - 0] x|

J Eile Edit Power Snapshot  Wew Windows Help

J 11| IF @ | BSnapsth %Revert HEE' ﬁ

Favarites X RS W Linux?
=i L!nuxl - N— o
EE Linuxz M : — :
session Edit wiew Settings Help
Tras ¥ hosthame -
@ linu=2 ]
¥ z=h oraclel@linuxl hosthname
Install v ilﬁuxi ot
crs_sta
ELddmlHH Rezource Target State
ora . FACL,OBL,RACLL,=ry OFFLIMNE OFFLIME
ora,FACL,OBL,RACLZ,=rv OFFLIMNE OFFLIME
ora,.FACL1,.0BL,c= OFFLIMNE OFFLIHE
ora.RFACL,RFAC11, inst. OMHLIHE OHLIME onm linue=l
ora.RFACL,RAC1Z, inst. OMHLIHE OHLIME on 1inus=
ora.FACL,dkb OHLIME OHLTIME on linwu=l
ora,linuxl,ASM1,a=n OHLIME OHLTIME on linwu=l
ora,linu=l , LISTEMER_LINUX1, l=nr OHLIME OHLTIME on linwu=l
ora, linuxl,g=d OHLIHE OMLIME on lirue=l ||
ora,linuxl,ons OHLIME OHLTIME on linwu=l
ora, linuxl,vip OHLIME OHLIME on limuel
ora. linux2 ,ASMZ .azm OHLIME OHLIME on linusZ
ora, linus«< LISTENER_LIHUAZ , l=nr OHLIME OHLIME on linusZ
ora, linuxZ , g=d QML IME OHLIME on limwe=2
ora., linuxe ,ons OHLIME OHLIME on linusZ —
Dri.linuxE.uip QML IME OHLIME on limwe=2 el
E -
;{@ I"-.Iex‘l.; [ | Shiell I

b

. - i~ 7| *| ) Shel - Konsole | B il | .
RSO ERl foll ek

&\"DLI do nok have YiMware Tools installed, E E n E E E
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RAC Installation (3) J

e Apply SELS 8 SP3

— Upgrade Linux kernel
— Configure kernel parameter for Oracle

e Configure network settings

- /etc/hosts:
192.168.0.121 privl linuxl
192.168.0.129 vipl
192.168.0.131 priv2 linux2
192.168.0.139 Vip2
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RAC Installation (4) J

e Create Oracle account on both nodes

e Create RAW bindings on both nodes
— Edit /etc/raw file: rawl:hdb1l
— chown oracle:dba /dev/raw/rawl
- /etc/init.d/raw start|status

e Configure RAC notes for remote access
on both nodes
— ssh-keygen to create RSA keys
On linux1:
# su — oracle

$ ssh oracle@linux2 hostname
linux2
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RAC Installation (5) J

Parameters

Node 1

Node 2

RAC node name
(public/private)

linux1/privl

linux2/priv2

RAC node IP

192.168.0.121

192.168.0.131

RAC VIP

192.168.0.129

192.168.0.139

ORACLE_BASE

/opt/oracle/product

/opt/oracle/product

CRS_HOME

/opt/oracle/product/9ir2

/opt/oracle/product/9ir2

ORACLE_HOME

/opt/oracle/product/10g

/opt/oracle/product/10g

DB_NAME

RAC1

RAC1

INSTANCE_NAME

RAC11

RAC12
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RAC In

[X Oracle Universal Installer: Cluster Configuration o ]

Cluster Configuration _—

Specifythe cluster name. For each node in the cluster, specify the public name (the host name), and
the private name, to be used to interconnect the nodes within the cluster. The private name cannot be
the same as the public name, but can be an IP address.

Cluster Mame ;jcrs

Fublic Mode Mame Private Hode Mame
linuxl frivl
linux2 [rivg
! —

i L

Help | Installed Products... | Back I Mext i [nstall ;I Cancel |
el - A A e




RAC Installation (7)

e Install Oracle 10g with RAC

[X Oracle Universal Installer: Specify Hardware Cluster Installation M o ]

Specify Hardware Cluster Installation Mode

& Zyster |nstallation

Select nodes {in addition to the local node) in the hardware cluster where the installer should install
products that you select in this installation.

MHode Hame
[ linuxl
I iz

Select Al Deselect All |

T Local Installation

Select this option if wou want to perform a single node non-cluster installation ewven thouagh the local
node is part of a harchvare cluster.

Help I Installed Products... | Bacl: Imstall Cancel |
e e el

ORACLE' ' |
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RAC Installation (8.1)

e Create RAC database using DBCA

% Database Configuration Assistant : Welcome

=101 %]

Welcome to the Database Configuration Assistant for Oracle Real Application Clusters.

The Database Configuration Assistant enables wou to create, configure, or delete a cluster
database and manage database templates. |t also enables wou to add and delete instances,
and to add, delete, and modify services of a cluster database.

Select the database tyoe that vou would like to create or administer:

® Jracle Real Application Clusters database

" Qracle single instance database

Cancel | Help |
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RAC Installation (8.2) J

e Create RAC database using DBCA

% Database Configuration Assistant, Step 2 of 17 : Node Selection - |EI|5|

Select the nodes on which wou want to create the cluster database. The local node "linux 1"
wiill ahwans be used, whether or not it is selected.

Diaselect All

Cancel | Help | & Back | Mext = |
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RAC Installation (8.3)

e Create RAC database using DBCA

% Database Configuration Assistant, Step 7 of 14 : Storage Dptions -10] x|

saelect the storage mechanism you would like 1o use for the darabacse.

" Cluster File Systerm
Use cluster file swystem for database storage.

" Automatic Storage Management (A58
Automatic storage Management simplifies datalbase storage administration and
optimizes database layout for [0 performance. To use this aption you must either
specify a set of disks to create an A58 disk group ar specify an existing A5 disk group.

® Raw Devices
Faw partitions or volumes can provide the required shared storage for Real Application
Clusters (RAC) databases if wou do not use Automatic Storage Management and a Cluster
File Swstem is not availakble. You need to have created one raw device for each datafile,
cantral file, and log file w0ou are planning to create in the database.

W Specify Raw Devices Mapping File ra/RaC 1fRACL raw.conf  Browse...

Cancel | Help | & Back | Mext 3 1
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RAC Installation (8.4) J

e Create RAC database using DBCA

Raw Devices Mapping file racl_raw.conf
sysaux=/dev/raw/raw5
example=/dev/raw/raw6
users=/dev/raw/raw?7
system=/dev/raw/raw8
undotbsl=/dev/raw/raw9
undotbs2=/dev/raw/raw10
redol_1=/dev/raw/rawll
redol_2=/dev/raw/rawl?2
redo2_1=/dev/raw/rawl3
redo2_1=/dev/raw/rawl4
controll=/dev/raw/rawl5
control2=/dev/raw/rawl16
spfile=/dev/raw/rawl7
pwdfile=/dev/raw/raw18
temp=/dev/raw/raw19
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e Start|Stop CRS
e Run as root

/etc/init.d/init.crs start (10.1.0.4 and above)
/etc/init.d/init.crs stop

/etc/init.d/init.crs enable

/etc/init.d/init.crs disable




e SRVCTL

— Start or stop database/instance/application
- Manage configuration

$ srvctl start database -d RAC1
$ srvctl stop instance —d RAC1 -i RAC12
$ srvctl status database -d RAC1

Instance RAC11 is running on linux1
Instance RAC11 is running on linux1



Cluster Admin Utility (3)JE

e $ORACLE_HOME/

NAME=ora.RAC1.RACl11.inst
TYPE=application
TARGET=ONLINE
STATE=ONLINE on linux1

NAME=ora.RAC1.RAC12.inst
TYPE=application
TARGET=ONLINE
STATE=ONLINE on linux2

NAME=ora.linux1.ASM1l.asm
TYPE=application
TARGET=ONLINE
STATE=ONLINE on linux1

NAME=ora.linux2.ASM2.asm
TYPE=application
TARGET=ONLINE
STATE=ONLINE on linux2

7

bin/crs_stat

v
NAME=ora.linux1.LISTENER_LINUX1.Isnr
TYPE=application

TARGET=ONLINE

STATE=ONLINE on linux1

NAME=ora.linux2.LISTENER_LINUX2.Isnr
TYPE=application

TARGET=ONLINE

STATE=ONLINE on linux2

NAME=ora.linux1.vip
TYPE=application
TARGET=ONLINE
STATE=ONLINE on linux1

NAME=ora.linux2.vip
TYPE=application
TARGET=ONLINE
STATE=ONLINE on linux2
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Testing RAC with TAF

e TAF - Transparent Application Failover

DB3.WORLD =
(DESCRIPTION =

(ADDRESS = (PROTOCOL = TCP)(H
1521))

(ADDRESS = (PROTOCOL = TCP)(H
1521))

(LOAD_BALANCE = yes)
(CONNECT_DATA =
(SERVER = DEDICATED)
(SERVICE_NAME = RAC1.WORLD)
(FAILOVER_MODE =
(TYPE = SELECT)
(METHOD = BASIC)
(RETRIES = 120)
(DELAY = 4)
)
)
)

OST = 192.168.0.129)(PORT =
OST = 192.168.0.139)(PORT =
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e Server crashes during SELECT
e Server crashes during INSERT

— Transaction is committed;
— Transaction is not committed;
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