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Oracle Real Application Cluster 11g Release 2 Templates for Oracle VM (Test Configuration)

Overview:

This document introduces the Oracle Real Applica@tusters 11g Release 2 (11.2.0.2) Oracle VM
Templates. It explains the concepts of the templatel how to use the templates to build Oracle RAC
clusters. Two separate templates are provided:

e OEL 5U4 32bit Linux

e OEL 5U4 64bit Linux

For the latest version of this document and mdi@mation on the benefits of Oracle RAC, Oracle VM
and Templates, see OTN http://www.oracle.com/technetwork/server-storagefaattemplate-11grel2-
166623.html

Supported vs. Unsupported implementations:

There are 2 separate scenarios for implementafian @racle RAC template
e Production — Supported where the shared disk is configured as ‘phy’ desipassed through to
the guest Oracle VMs. For more details on runningc® RAC in Oracle VM environment, see:
http://www.oracle.com/technetwork/database/clustgdracle-rac-in-oracle-vm-environment-
131948.pdf
e Test— Unsupported:where the shared disk is configured as ‘file’ degi— in this configuration
both guests can also run on one Oracle VM server.

This document coversthe Test (Unsupported) configuration. In test environments you may:

a) Run both machines on the same Oracle VM SeB@M-0)

b) Use files in DOM-0 to emulate shared disks far Oracle RAC Node Dom-U
Both are not allowed in Production environmentsyéeer they can be used as a sandbox / demo
environment for functional testing using Oracle RAC

Naming Convention:

This document describes boté6 (32bit) andx86-64(64bit) environments. Template file & directory
names are as follows:

32 bit: OVM_EL5U4 X86_11202RAC_PVM
64 bit: OVM_EL5U4 X86_64 11202RAC_PVM

Screenshots refer to templates as: OVM_EL5U4 A8GR2RAC_PVM, these are generic screenshots,
substitute your version number, i.e. 11201 or 11282d on release used.

Feedback:
Feel free to post feedback at the Oracle VM or @rBAC Forums on the Oracle Technology Network:

Oracle VM:http://forums.oracle.com/forums/forum.jspa?forum@2s3

Oracle RAC:http://forums.oracle.com/forums/forum.jspa?forum@2=

Or contact Oracle Support.

NOTE: The Oracle RAC build scripts inside the teat@l(under /u0l/racovm directory) are only suppbrte
inside the Oracle VM RAC Templates. Do not modifyran them in other environments.
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Oracle Real Application Cluster 11g Release 2 Templates for Oracle VM (Test Configuration)

Minimum Hardware Requirements:

When running Oracle RAC in a test environment,escdbed in this document, all or some of the @racl
RAC VM guest machines can run on the same OracleSéler. The physical resources required are as
follows:

Minimum Storage Requirements

Filesystems that support SPARSE FILE&duce the required storage footprint, howevertdurious
filesystem settings these numbers might be diftefleglow values are from ext3)

No Sparse file support Sparse file support

Under /OVS: 32bit or 64bit 32bit  64bit

seed_pool stored template 23.2GB 8.5GB 9GB

running pool image for RAC nodel 23.2GB 8.5G8GB

running pool image for RAC node2 23.2GB 8.5G8GB
Total under /OVS volume (DOM-0) 70GB 25.5GB 27GB
Any other filesystem:

Temp space to unpack tempfate 3.6+ 3.6GB 3.6 + 3.6GB

Additional space on shared disks to hold databasemum5GB.

Minimum CPU Requirements

Each VM requires a minimum of 1 physical core, éfi@re a minimum of 2 physical cores for the hosting
server.

Minimum Memory Requirements

Each VM requires a minimum of 1700MB of memory, 2@Bmnore is recommended, therefore a minimum
of 4GB for the hosting server.

Minimum Network Requirements

Each Guest requires 2 network devices, which artualized’ from physical cards in the hosting satv
therefore a minimum of 2 physical NICS for the vugtserver. It is also possible, in the test camfagion
to use the templates with only 1 NIC, by creatirsgpeond bridge (preferred), or assigning all gu&#tss
to the single bridge (not recommended).

A minimum of 5 public IP addresses and 2 privatadBresses. If a DNS Server is available a fu2nér
addresses should be used to provide additiondbiRee SCAN name.

! OCFS2 v1.4.4 bundled with Oracle VM Server 2.2 spavse file support. Oracle VM Agent has spaisestipport starting
with version 2.3-27 (might need to set disk.spaasi®e=0 in /etc/ovs-agent/agent.ini). Ext3 filegmsthas sparse file support.
NFS depends if server filesystem supports spaesedi not.

2 Template stored in a TGZ file inside a ZIP filebe size is listed twice
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Oracle Real Application Cluster 11g Release 2 Templates for Oracle VM (Test Configuration)

Templates Description:

These templates allow to build clusters of any neindd nodes with an Oracle RAC 11g Release
2 (11.2.0.2.0) configuration, which includes OraClasterware (11.2.0.2.0), Oracle Database
11g Release 2 and ASM (11.2.0.2.0).

Full opatch Isinventory output is provided in thp file so there is no need to boot the VM or
build a cluster to see the full patch listings dirhomes.

The entire install is automated, with the user garlyviding the required input parameters (node
names, IP addresses, etc.) when guests are bdetdig.automated builds directly from DomO
are also possible, including automated networkstiall VMs.

e The root password is ‘ovsroot’, oracle passwolaréle’ and sys/system password is 'oracle’aallbe
changed during the build.

e The OS image contains a minimal install of Oraakelfprise Linux 5.4. Only basic RPM packages are
installed.

e The install is performed using root access. Withgasswordless login temporarily enabled for rcseatru
At the completion of the install (on both nodes}); for root will be disabled.

e Optionally, the entire install could be done as@racle user, provided that ‘sudo’ access is conéd
on the first node only.

e During the installation process an Oracle RAC dasaelinstance is created on both nodes. It is gessib
to skip this database creation and do software iostgll.

e The OS and Oracle image disks inside the temptatsgarse files (non allocated space is not counted
against filesystem), meaning the size displayedwid’ is not the actual space consumed on-disk.
see actual space consumed use ‘Is -Is’. If /O\MSystem has no sparse-file support then both wiiles
be the same (all space is allocated upfront).

e Each template (32bits or 64bits) is delivered a$F3files (~3.6GB in size total), inside each Z#Fai
TGZ (Tar gzip file, one is split into two parts)itvvery similar sizes, hence you will need ~7.26fB
temporary storage to fully expand each templateeQne template is imported into /OVS/seed_pool,
these zip/tgz files can be deleted.
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Oracle Real Application Cluster 11g Release 2 Templates for Oracle VM (Test Configuration)

Main steps, using Oracle VM Manager

These steps are using Oracle VM Manager, howel/ef tilem could be done from the command line,
using Oracle VM Command Line Interface (CLI).

1) Load the template into the /OVS/seed pool directy, on DOM-0:

# cd /tmp

# unzip -q /tmp/p10113572_10 LINUX 10f3.zip & (f64bit use: p10113572_10 Linux-x86-64 10f3.zip)
# unzip -q /tmp/p10113572_10_ LINUX_20f3.zip & (f64bit use: p10113572_10_Linux-x86-64_20f3.zip)
# unzip -q /tmp/p10113572_10 LINUX 30f3.zip & (f64bit use: p10113572_10 Linux-x86-64 30f3.zip)
# wait

# cd /OVS/seed_pool

# tar xzf tmp/OVM_EL5U4X86_11202RAC_PVM-1of2.tgz & # o86_64for the 64-bit version

# # Note below ‘cat’ command should be allome line

# cat /tmp/OVM_EL5U4X86 _11202RAC_PVM-20f2-parta.tgz
Itmp/OVM_EL5U4 X86 11202RAC_PVM-2o0f2-partb.tgz | tar xzf - #X86_64for the 64-bit version

# wait

(When the above commands complete, the ZIP & TGZ files may be deleted from /tmp)

This will create the following, e.g. on 32bit:
/OVS/seed_pool/lOVM_EL5U4X86_11202RAC_PVM (or X86_64for the 64-bit version)
|- System.img (OS image file)

|- Oracle11202RACk86-xvdb.img (database software image file)

|- vm.cfg (VM configuration file)

|- README

|- These PDF documents

|- Isinventory-sample.gri@2bit Isinventory-sample.racdB2bit (or64bit)

|- utils (files to help with automated networkugeaind builds)

While this is running, create the shared virtuakdi
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Oracle Real Application Cluster 11g Release 2 Templates for Oracle VM (Test Configuration)

2) Create 5 shared virtual disks to hold the Databse

Using Oracle VM manager (or any other method) inexample they are named: ASM1, ASM2, ASM3,
ASM4, ASM5, you may choose any name you wish. Asitha test environment you can use files visible
in the Dom-0 environment to represent the sharskisdi

Select Resources->Shared Virtual Disks
e Click theCreate button:

File Edit View History Bookmarks Tools Help |

@ B v 2 [[8] nttp fovm 8888/0VS Faces/appiresource/OVS_Sead: ;J [=hd] @ |
[@] Shared Virtual Disk Home A -

ORACLE*VM [ELELL

Home Profile Logout Help

|VIrtuaIMachlnes Resources | Servers | Server Pools | Administration
Vitual Mashine Tempfates | Virtual Mashine Images | 1SOFiles | Shared Virtual Disks:

Logged in as admin

Shared Virtual Disks

| Refresh Create | Import

Search

Show Search

Shared Virtual Disk Information

Size (MB) |
Group Name File Size(MB) Device SIze(II;!Devll:e Path |Device UUID

Status

Select|Virtual Disk Name |Server Pool Name
Mo rows yet.
| Refresh ‘ | Create | | Import |

Virtual Machines Resources Servers Server Pools Administration

k. All ights meerved, Cmck VM Manager2.2.0

e Complete the fields on the form Clitdext andConfirm on the following page.
¢ Repeat this step to create a total of 5 shared diinimum size for each disk is 1024 MB)

File Edit View History Beookmarks Tools Help |

a D v ® Ry |@'||http Jfovm:8888/0VS/faces/app/OVS_SHD_Home jsp: ;J [=hdl ‘Q|

-

@ Add Shared Virtual Disk X

ORACLE W Manager

Home Profile Logout Help

Resources | Servers | Server Pook | Administration

| Virtual Machines
Virtual Machine Templates | Viruz) Machine Images | ISOFiles | Shared Virtual Disks

Logged in as admin

Shared Virtual Disks

; Cancel | Next

Relails.,
# ServerPool Name: ovs |v

# Group Name: My Workspa.cei' |

#+ Wirtual Disk Name: lASMT

# Virtual Disk Size (MB): '2048

Description: | shared Disk for 11gR2 RAC maching

| Cancel | | Mext (
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Oracle Real Application Cluster 11g Release 2 Templates for Oracle VM (Test Configuration)

¢ When done creating all devices will have/sstive status:

File Edit View History Bookmarks Tools Help
@ 5 - @ ﬁ |@|nttp'.hfovm:88SBJOVSIFacesfappfOVS_SHD_Conflrmat - |v; @

|@] Shared Virtual Disk Home

Home Profile Logout Help

Virtual Machines | Resources | Servers | Server Pools | Administration

Virtual Machine Templates | Virtual Machine Images | 1SOFiles | Shared Virtual Disks:

Logged in as admin

Shared Virtual Disks

i Refresh | | Create | i Import

Search

[# Show Search

Shared Virtual Disk Information

‘Selectand | Eait | petete |

Size (MB)

Select|Virtual Disk Name . |ge yer Pool Name |Group Name | File Size(MB)| Device Size(MB)|Device Path |Device UUID |Status

@ ASMI ovs My Workspace 2,048 Active
O ASM2 ovs My Workspace 2,048 Creating
O ASM3I ovs My Workspace 2,048 Creating
O ASM4 ovs My Workspace 2,048 Creating
O ASME ovs My Workspace 2,048 Creating
i Reiresh | | Create | ;- Import ]

Virtual Machines

3) Import the template (from step 1) using Oracle W manager

Make sure all unzipping/untarring operations cortgaébefore proceeding with these steps.

e Click Resources -> Virtual Machine Templates
e Click Import button

File Edit Wiew History Bookmarks Tools Help

an -® £} | (8] nttp://ovm:8888/0VS Faces/app/OVS_SHD_Home jsp: ;J [@~] @
[@] Virtual Machine Ternplates x -

ORACI_E‘VM [NELERS

Home Profile Logout Help

| Virtual Machines | Resources | Servers | Server Pools | Administration
et e e prte s BNV e WO e s RIS s S eV B Slis

Logged in as admin

Virtual Machine Templates

Refreshin: 30 seoonds!'| | Refresh | | Import

|

Search

[# Show Search

Virtual Machine Templates

setectana | Approve | Ean | petete |[ cancet || Remnport |

mhﬂﬂmlMa:hlm Template Mame | Size (MB) |[Server Pool Name |Slntus |Creatlnr| Time |
@ OVM_ELEU4 X866 11GRAC _PVM 16254 ovs Active Mar 20, 2010 6:11:09 PM
O OVM_ELEU4 X868 PVM 4GB G252 ovs Active Jan 16,2010 4:32:37 FM

Refreshin: 30 seconds:v ' |_ Flelresh-| [ Import |

al Machines

This Oracle VM manager already knows about 2 exgstemplates. We are going to add%t@mplate.
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Oracle Real Application Cluster 11g Release 2 Templates for Oracle VM (Test Configuration)

e Select “Select from Server Pool (Discover and teg§ click Next

File Edit View History Bookmarks Tools Help

a B - @ ﬁ |@|http:ﬂovm:88BSfovsrfacesfappfresourcefOVS_Seeds ;J |' @

[@] source

ORACI_E‘VM Manager

Home FProfile Logout Help
|VIrtuaIMachInes Resources | Servers | Server Pools | Administration
et e S prte s BNV e WO e pprs RIS s S eV B Shis
Logged in as admin

& =] =
Source General Information Import Confirmation
Source
Cancel Hext

O Download from External Source (HTTF and FTF)
@?Selectfmm Server Pool (Discover and register)
O Linux/Windows P2V Import

TR

Downlad a vitual maching lempats fom outside of the Server Pool, such as OTH: htp e omcke comitechnolbgyeottwars prod uctavinualizatio niem_te mp Etes. html,

ar yourown HTTF/FTR s=ver
Select an existing vitual machineg template from the Senver Pool, and egister it with Cmck VM Manager.
LinuxWindows P2V downlbads and convens yourphysical Linux to CmckVMimags

Cancel Next

Virtual Machines Resources Servers Server Pools  Administration

e Pull-down the correct “Server Pool Name”

Choose the newly untarred template from pulldowrtbal Machine Template Name” titled

OVM_EL5U4 X86_11202RAC_PVM or OVM_EL5U4X86_64 11202RAC_PVM.

e Select “Oracle Enterprise Linux 5” or “Oracle Emese Linux 5 64-bit” for “Operating System”.

Optionally enter Description or change usernamefpasis
e Click Next andConfirm on the following page.

File Edit Wiew History Bookmarks Tools Help

a B - @ ﬁ |@]|http:ﬂovm:SSBSIOVSﬁaces!app!resource!OVS_Creat ;J |v @

[@] General Information

ORACLE‘VM [ELERT

Home Profile Logout Help
| Virtual Machines Administration

Sckem L M e T pls s N e W e e I 0 s IS B OV e

Resources | Servers | Server Pools

Logged In as admin

= ] ]

Source General Information Import Confirmation

General Information

| Cancel | | Previous | | Hext |

4 Server Pool Name:  gvs i'

4 Virtual Machine Template Name:  CymM_EL5U4 X86_11GR2RAC_PVM " |

4 Operating System:  Oracle Enterprise Linux 5 b |

4 Virtual Machine System Usemame: |adn'|in

4 Virtual Machine System Password: | ......

Description:  |11gR2z AAC Template for QVM

| Cancel | | Previous | | HNext | (
H

-

¢ Template name might be different in screenshotdaseelease used
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Oracle Real Application Cluster 11g Release 2 Templates for Oracle VM (Test Configuration)

¢ Wait for VM template to change from “Importing” t®ending” then proceed
e Select Pending VM template from radio box, and ICApprove button

File Edit View History Bookmarks Tools Help

@ B v @ ﬁ |@|http:ﬂovm:SSBSIOVSﬁaces!app!resource!OVS_Creat ;J |v @
©| Virtual Machine Templates X S
I8l

ORACI_E‘VM [NELERET

Home Profile Logout Help

|VIrtuaIMachInes Resources | Servers | Server Pools | Administration
et e e prte s BNV e WO e s RIS s S eV B Slis
Logged in as admin

Virtual Machine Templates

Refreshin: 30 sec;onds!v |§Reiresh§ : Import
Search
[H Show Search
Virtual Machine Templates
Selectand | Approve | Edit ‘ Delete || Cancel “ Reimport |
|Select|\l'lrtunl Machine Template Name Size (MB}|[Server Pool Name |Slnt|.= |Creatlnn Time
@ OVM_ELSU4 X86 11GR2RAC PVM 22636 ovs Pending May 24, 20107:01:18 AM
O OVM_ELBU4 X86 11GRAC _PVM 16254 ovs Active Mar20, 2010 6:11:09 PM
O CVM_ELEU4 X886 PVM_ 4GB 6252 ovs Active Jan 16, 2010 4:39:37 PM
Refreshin: 30 secondsiv| | Refresh | | Import

Virtual Machines R 2 5 5 ver Pools  Administration

Omck. Allnghts meenved. Omck VM Manager2.2.0

¢ Template name might be different in screenshotdaseelease used

e Click Approve

Fle Edit View History Bookmarks Tools Help

@ B - ® £} | (8] http-/jovm-8888/0VS Faces/app/resource/OVS_Seeds ;J [E~] @,

[@] virtual Machine Template D... X

ORACLE WM Manager

Home Profile Logout Help

| Virtual Machines | Resources Administration

Nictus | e e e mpites BT e s e R e RUNIS ) s SIRER e VN RID She

Logged In as admin

View Virtual Machine Template

—
Cancel Approve

Virtual Machine Template Name: OVM_ELSU4_X86_11GR2ZARAC_PVM
Operating System: Oracle Enterprise Linux 5
Size (MB): 22635
Status: Pending
Memory Size (MB): 2048

Virtual Machine System Username: admin

Description:  |11gR2 RAC Templats for OVM

\Virtual Disk Name |‘¢|’Irl|.|nIDlsk3Iz.e {MB) | _!
-

¢ Template name might be different in screenshotdaseelease used

The VM Template is now imported and ready to bdaeggl as many times as needed.
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Oracle Real Application Cluster 11g Release 2 Templates for Oracle VM (Test Configuration)

4) Create 2 Virtual Machines using the imported temlate

In our example we name the VMs racnodel & racnoge2 may choose any hame you wish.

IMPORTANT — The only non-default item you will needis to change the second NIC to xenbrl (the

first NIIC on xenbrO will automatically be configur ed, see following page)

e Select Virtual machines
e Click on theCreate Virtual Machine button

File Edit View History Beookmarks Tools Help

a D v ® Ry |@'||http ffovm:B888/0VS faces/app/OVS_VM_Home jspx’ ;J [=hdl @

[@] virtual Machines

ORACLE W Manager

Home Profile Logout Help

Virtual Machines | Resources | Servers | Server Pools | Adminisiration

Logged in as admin

Refreshin: 30 secondsi' l | Refresh : Create Virtual Machine

Wirtual Machines
[# Show Search
| w Al virtual Machines Virtual Machines.
ovs
= Select and
Power On ' Console |] Power Off | Canfigure | More Actions:  —Select— i' || Go
| Virtual Memory Size Group Server Server Pool
&bcllﬂeialls Machine Name (MB) |Status Owner|Name Name Name
® @ srowlovm 1,024 B RUNNING ey uy ovs ovs
Workspace
Refreshin: 30 seconds | ¥ | | Refresh | | Create Virtual Machine

Virtual Machines Resources Servers Sernver Fools  Administration

Copyright ©2007-2009. ek All ights me=rved, Omck VM Manager 2.2 .0

2l

e Select the “Create virtual machine based on... tet@pfadio button
e Click Next, and select the correct Server Pool on the folgwiage.

File Edit Wiew History Bookmarks Tools Help

4; @ v @ - ﬁ |@I|http.ﬁovm.888SIOVS;‘facesfapp}ser\rlce;‘OVS_Create_ LJ |V: ‘QQ,

|@| Creation Method

ORACLE W Manager

Hame Profile Logout Help

Virtual Machines Resources | Servers | Server Pools | Administration

=

Legged in as admin
= = =

Creation Method
Creation Method

Server Pool Source Wirtual Machine Infarmation Caonfirm

@ Create virtual machine based on virtual machine template
O Create from installation media

O Create a network bootable virtual machine(pxeboot)

; Previous Next

Virtual Machines Resources

mek Al nghts meerved. Omck VM Manager22 0

Copyright © Oracle Corporation 2009-2010
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Oracle Real Application Cluster 11g Release 2 Templates for Oracle VM (Test Configuration)

e Select the Oracle RAC 11g Release 2 (11.2.0.2) s B2bit or 64bit)
e Click Next

¢ Note: Template name might be different in screehbheed on release used

File Edit View History Bookmarks Tools Help

é & v @ ﬁ ||§.‘|hﬁp"’m"m'888BJOVS)‘FaCES!epprervice;‘OVSi(:reater - |v @
[@] select Virtual Machine Tem... X =

ORACLE YW Manager

Home FProfile  Logout Help

Virtual Machines Resources Administration

Logged in as admin
= =] = = =
Creation Method Server Pool Virtual Machine Infarmation

Source Confirm

Source

; Pre\rlous] | Next |

!sﬂect‘nehih |\-'Irluﬂl Mac hine Tempilate Name

Size (MB)|Status [Creation Time |

®  F show OVM_ELSUA_X86_11GAZAAC_PVI
O @ show ovM_ELSUA X86_PVM_4GEH
O @ show OvM_ELSUA X86_11GAAC_PVI

22,636 Active May 24, 2010

6,252 Active Jan 16,2010

16,254 Active Mar 20, 2010

| Previous | Next

Wirtual Machines Resources

IMPORTANT: Assign the second network adaptereénmbrl

Enter the Virtual Machine Name: racnodel (or rae2ofr second node)
Enter the password twice — this will be the VNCgvasrd for the console
Click NextandConfirm on the following page.

File Edit View H'Iﬁtf.‘l"yII Bookmarks Tools ﬂelp
@ B - ® &8 l@\http.,f.fovm.8a8s;ovs,'races,fapp.fservicefovs_Create_ - ] |v‘ @

[€| Create

ORACL E'YM Manager

Home Frofile Logout Help

Virtual Machines

Resources | Servers | Server Pools | Administration

Logged in as admin

= =] = =

Creation Method Server Pool Source Virtual Machine Information Confirm

Virtual Machine Information

| Previous | | Next

* Wirtual Machine Name: |racr|ode1

4 Console Password: | ......

4 Confirm Console Password: | ......

High Availability

Enable High Availability:

Network Interface Card

Selectand | Delete

|&bctl\"lﬂuﬂl Network Interface Name

Virtual Network Interface MAC Address |Bridge |
® viFo 00:16:3E:03:67:D1 xanbr0|'|
| A 00 16.3E 4986 £9 TXenbri !Vgi |
[ Add Row |

| |13
The VM will be built — This will take some time. elReat this step for the second node.

* Do not power up the VMs yet *
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Oracle Real Application Cluster 11g Release 2 Templates for Oracle VM (Test Configuration)

5) Add the shared disks to both VMSs.

e Select the Virtual machines tab
e Select the radio button for the first guest & Clibke Configure button

File Edit View History Bookmarks Tools Help

& B v @ & I@Hnttp:ﬂovm 8888/0VS/faces/app/OVS_VM_Home jspx’ ;] |'\ @

[@) Virtual Machines

ORACLE'VM Manager

Home Frofile Logout Help

Servers | Server Pools | Administration

Virtual Machines | Resources

Logged in as adm

Refreshin: 30 seconds i' | ‘ ?Relresh I Create Virtual Machine
Virtual Machines
[# Show Search
¥ All Virtual Machines umﬁ!!ﬂm;
= Selectand
| PowerOn |: Console | Power Off | Configure More Actions:  —Select- i' || Go
Virtual
Machine Memory Group Server (Server Pool
[SelectDetails |Name Size (MB) |Status Cwner (Name Name Name
Powered
O [ Show racnode2 zo4g Off admin My NiA ovs
Workspace
Powered
@ [H Show racnode1 zo4g OFf admin My NiA ovs
Workspace
O [#H Show ovm 1,024 P Running  aomin My ovs ovs

[~ -
| e
| ,'.I_J

e Select the Storage tab
¢ Click theAttach/Detach Shared Virtual Disk button

File Edit View History Bookmarks Tools Help

@ B & {2 | 18] |nttp:/ovm:8888/0VS faces/app/OVS_VM_Edit jspx?_i ;] [=hd @,

[@] Edit

ORACLE Y™ Manager

Home Profile Logout Help

Servers | Server Poolks | Administration

Virtual Machines

Resources

Virtual Machines = Virtual Machine Configure Logged in as admin

Virtual Machines : racnode

General  Network

Virtual Disks | Boot Source/CDROM |

| Policies  Profiles

Available SlotInterface:  Unlimited Available IDE Interface:  Unlimited Available SCS|interface:  Unlimited

Virtual Disks o
[ Retresh,
Selectarldi Delete |‘ Edit || j Create New Virtual Disk || Attach/Detach Shared Virtual Disk
Status |
Size|Front-end  |Hard Disk QoS Priority Disk Disk
|Select|Virtual Disk Name (MB)|Device Driver Enabled |Class Shared Attachment |Status
@ System 6,252 xvda _Auho _N /A _Non—Sharable_Aﬂached
O Oracle11gR2RAC_xB86_RAC-xwdb 16,385 xvdb Auto N A Mon-Sharable Attached
General  Network Storage | Policies  Profiles

Virtual Mach e r Pools  Admin
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The OneCommand for Oracle VM build engine, OracdCRor ASM do not require that disks have
identical names or ordering on all nodes, howeavenjght be easier for humans to deal with ideritica
names and ordering. Therefore it is recommendedidodisks in same order with same disk names to
all VMs, e.g.; ASM1, ASM2, ASM3, ASM4, ASM5.

e Move at least 5 shared disks to the guest VM lgkirlg the appropriat®ove buttons

File Edit View History Bookmarks Tools Help

@ B v RS l|§|\http:ﬂovm 8888/0VS/faces/app/OVS_VM_Edit jspx?_i ;] @~ @

[@] Attach/Detach Shared Virtu... X -

ORACLE YW Manager

Home Pmofile Logout Help

Virtual Machines | Resources | Servers | Server Pools | Administration

Virual Machines = Virtual Machine Configure > Attach/Detach Shared Virtual Disk Logged in as admin
Shared Virtual Disks

Available Shared Selected Shared
Virtual Disks Virtual Disks
ASM1 1 ] [ =
ASM2 ‘2
ASM3 it
ASM4 =
ASMS Move All
®
Remove
43]
.-I Bemaove All ‘-J
|

Virtual Machines Resources  Server ver Pools  Administration

mack VM Manager2.2.0

e Click theOK button

File Edit View History Bookmarks Tools Help

aen - DOH ]@\http:ﬂuum 8888/0VS/faces/app/OVS_VM_Edit jspx?_i ;] @~ @

|@] Attach/Detach Shared Virtu... X -

ORACLE W Manager

Home FProfile Logout Help

Virtual Machines | Resources | Servers | Server Pools | Administration

Wirtual Machines = Virtual Machine Configure > Attach/Detach Shared Virtual Disk Logged in as admin
Shared Virtual Disks

Available Shared Selected Shared
Virtual Disks Virtual Disks

| ~||asm =|

= ASM2

Move | asma

ASM4

ASMS

Femove
@
Remaove All

| | —l

Virtual Machines Resources Sen ation

ok, All ights Es=ved. Omck VM Manager2.2.0
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¢ Notice disk names: xvdc, xvdd, xvde, xvdf, xvdgheTautomated Oracle RAC install

process inside the templates depends on thesed=ace names. It is possible to use any

disk names, se&ppendix C: Using More Disks

File Edit View History Bookmarks Tools Help |

@ B v & |@|http:ﬂovm:aaaarovs,fraces;app;ovs_VM_Edit.jspx?_; ;J [=hd Q|

ORACLE Y™ Manager

Home FProfile Logout Help

Servers | Server Pools | Administration

Virtual Machines | Resources

Virual Machines = Virtual Machine Configure Logged in as admin

Virtual Machines : racnodel

General  Network Storage | Palicies  Profiles

Available Slot Interface:  Unlimited Available IDE Interface: Unlimited Available SCS| Interface:  Unlimited

Virtual Disks | Boot Source/CDAOM |
 Virtual Disks

| Refresh

Seleclarldi Delete |, Edit ||: Create New Virtual Disk || Attach/Detach Shared Virtual Disk |

Status |
Size |Front-end Hard Disk QoS Priority Disk Disk

|Select|Virtual Disk Name (MB)(Device Driver Enabled |Class Shared Attachment |Status

@ System 6,252 xvda Auto M NIA Mon-Sharable Attached

O Cracle11gR2RAC_x86_RAC-xvdb 16,385 xwdhb Auto M MN/A Mon-Sharable Attached

O ASM1 2,048 xvdc Auto ] MN/A Sharable Attached Active

O ASM2 2,048 xwdd Auto M MNIA Sharable Attached Active

O ASM3 2,048 xwde Auto M MN/A Sharable Attached Active

O ASM4 2,048 xvdf Auto M A Sharable Attached Active

O ASME 2,048 xvdg Auto M /A Sharable Attached Active ;j

e Repeat the attach steps for the second virtual maah the cluster
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6) Inspect the VM'’s vm.cfg configuration files (Opional)

These can be found on the Oracle VM Server in /@yfBing_pool/*racnodel/vm.cfg and

/OVS/running_pool/*racnode2/vm.cfg. You should fee 5 shared disks which will be presented to the
guests as /dev/xvdc /dev/xvdd /dev/xvde /dev/xddf//xvdg. They can be in any order on both nodes as
described in the previous section. You should bésable to spot the 2 NICs, xenbrO and xenbrl. iEhas

samplevm.cfg file:

bootloader = ‘/usr/bin/pygrub’

disk = [file:/OVS/running_pool/3_racnodel/System.i mg,xvda,w',
'file:/OVS/running_pool/3_racnodel/ Oracle11202RACx86-xvdb.img,xvdb,w",
file:/OVS/sharedDisk/ASM1.img,xvdc,w!",

'file:/OVS/sharedDisk/ASM2.img,xvdd,w!’,

'file:/OVS/sharedDisk/ASM3.img,xvde,w!',

'file:/OVS/sharedDisk/ASM4.img,xvdf,w!',

'file:/OVS/sharedDisk/ASM5.img,xvdg,w!',

]
memory = '2048'

name ='3_racnodel'

on_crash = 'restart’

on_reboot = 'restart'

uuid = 'd98efbad-7445-8459-9326-adae28249200'

vcpus = 2
vfb = ['type=vnc,vncunused=1,vnclisten=0.0.0.0,vncp asswd=oracle']
vif = ['bridge=xenbr0,mac=00:16:3E:5C:AE:24,type=ne tfront’,

'bridge=xenbrl,mac=00:16:3E:24:D3:34,type=netfront' ,
]

vif_other_config =[]

If anything needs to change, use Oracle VM Man&mep so. Editing the file manually may put thpasitory out of sync.

7) Power ON both virtual machines

e Select the Virtual Machines tab
e Select the radio button for the first node
e Click thePower Onbutton, repeat for second node

File Edit View History Bookmarks Tools Help
@ B v

[@] virtual Machines

ﬁ |i§5 http- //ovm:B8BB/OVS faces/app/OVS_WVM_Home jspx’ - |v @,

0
ORACL.E M Manager
Home Frofile Logout Help
Virtual Machines | Resources | Servers | Server Pools | Administration
Logged in as adm
Refreshin: 30 seconds ¥ Refresh Create Virtual Machine
Wirlual Machines
[# show Search
¥ All Virtual Machiness Virtual Machines
ovs
Fasr Selectand
Power On Console | Power Off Configure More Actions:  --Select— 'I Go ‘
| Virtual
Mac hine Memory IGroup Server |Server
‘Selecl:Dehils Name Size (MB)|Status Owner|Name Name Pool Name
Powered
]
@ [# Show racnode2 2,048 oft admin My NIA owvs
Workspace ]
ERN - o
O @ show raznode 1 2,045 Dnitializing admin wy NA ovs
Workspace
O @ showovm 1,024 PRUANING  agmin My ovs ovs ‘
Workspace
-
»
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e If the VNC plugin has been configured for Oracle WiMnager you can connect to the console by
selecting the radio button next to the node arakiclg theConsolebutton. Open both consoles.

Fle Edit View History Bookmarks TIools Help
@B @

\_gl Virtual Machines x -

ORACLE'VM Manager

& |[8l|ntp:sovm ss8siovsracesiapp/ovs_vM Homejspx v | [Clv ] @

Home Profile Logout Help

Virlual Machines | Resources | Servers | Server Pools | Adminisiration

Logged in as adm

Refreshin: 30 seconds|™ | | iRefreshi Create Virtual Machine

Virtual Machines

[# Show Search

¥ All Virtual Machines Virtual Machines
ovs
= Selectand
Power On Caonsole ‘ Power Off | Configure ‘ More Actions: —Select— "‘ Go |
Virtual Memory Size iGroup Server Server Pool
|Select Details |Machine Name {MB) Status |IOwner|Name Name Name
® (& show racnode2 2,048 P RUnning agmin wy ovs ovs
Workspace
O @ show racnodet 2,048 P RUNNing acimin y ovs ovs
Workspace
C @ showeun 1,024 P RUNming agmin y ovs ovs
Workspace
—— 1
1
Refreshin: 30 seconds | ™ J Relresh | Create Virlual Machine +|

|

Alternatively, use vncviewer from any PC; First ¢& ports from DomO:

DomO #xm list

Name ID Mem VCPUs St ate Time(s)
3 _racnodel 1 2048 2 -b - 724
4 racnode2 2 2048 2 r- ----  68.1

DomO #xm list -1 <VM-full name or ID>| grep location
Use the port that appears on line as “locatiorD0&@9071’ e.g.:
$ vnecviewer <ovm_server_host>:5901  (substiyoier OVM Server node name)

A third alternative, for advanced users is descriipeéAPPENDIX D: Using Text Mode Console

8) Complete the First Boot interview:

First Boot is the time when a newly instantiatece&WM is started for the first time.
At this point in time the guest machines are id=it+ they have no personality e.g. no hostnamé? no
address etc. First boot adds this personality.

The following is displayed on the console of botiests. You must identify which node is going tahe
master; the interactive interview will run on timaide.

== Oracle RAC 11.2.0.2.0 OneCommand for Oracle VM - template configuration (i686) ==

NODE SELECTION

Is this the first node in the cluster (YES/NO) 1]

Figure 1
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OnNodelEnter: YES OnNode2Enter: NO)
The configuration utility then waits until ti¢O response has been given on the second node.

Nodel

== Oracle RAC 11.2.0.2.0 OneCommand for Oracle VM - template configuration (i686) ==

NODE SELECTION

Is this the first node in the cluster (YES/NO) [ YEY

IMPORTANT

Please answer this question on the other node i n the cluster
WAITING

Figure 2
Go to the Node2 console screen

Node2

== Oracle RAC 11.2.0.2.0 OneCommand for Oracle VM - template configuration (i686) ==

NODE SELECTION

Is this the first node in the cluster (YES/NO) [ NOJ

WAITING for NODEL1 interview phase to be complete!

I.:.i.gure 3
Enter:NO

You may enter the responses in any order. Thif ieainteraction required on the second node. All
subsequent configuration steps now take place @firgt node.
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After completing the node identification steps youst now provide information for first boot to coleie.

A simple data entry screen is displayed on Nodel.

Nodel

NODE DETAILS NODE 1 NODE 2
Public Name:[ racnodel 11
Public IP :[ 10.10.10.200 ]

Private Name[  racnodel-priv

Private IP :[ 192.168.1.200 ] 192.168.1.201 ]

VIP Nodename[ racnodel-vip racnode2-vip

VIPIP 10.10.10.202 ] 10.10.10.203 ]

GLOBAL DETAILS

Domain Name :[  us.oracle.com ] DNS Server IP ;[ > ]
Public Network Adapter Name :[ eth0 ] o

Public Subnet mask 1 255.255.255.0 ]

Default Gateway IP i 10.10.10.200 ]

Private Network Adapter Name:[ ethl ]

Private Subnet mask 1 255.255.255.0 ]

racnode2 ] 2)
10.10.10.201 ]
racnode2-priv I

—_——— g

CLUSTER DETAILS

Enter the Cluster Name :[ rac-cluster ‘ [6) »
Enter the SCAN name for this cluster :[ rac-ciuster 1 10.10.10.204 ]
Enter YES to accept the above values, NO to re enter:[ YES *0

DO YOU WANT TO CONFIGURE THIS CLUSTER YES/NO : >YES<

Figure 4

Enter the relevant values, basic user input vabdas performed, if you make a mistake — at trenter
prompt enter ‘NO’ to cycle through the interviewopess.

Step 1 & 2: Nodel&?2 details, use your own machimases / IP addresses
Basic IP address and name validation is perforndatle names cannot contain dots (use domain
name for that). All Public and VIP IPs must be ame subnet; similarly the Private IPs should be
on the same subnet, no duplicate IPs or node natloeged.

Step 3: Optionally enter Domain nhame and DNS SdRelf no domain name is entered: “localdomas” i
used. DNS Server IP is optional. If a DNS Servepiscified you must configure the Grid
Infrastructure SCAN name/IP Addresses within theDBérver

Step 4: NIC & general network details, use your awetwork details
Adapter names must exist and be different fromaragher, typically they will be ethO and ethl.
Network masks must be in dot notation format, 255.255.252.0

Step 5: Unique Clustername - 1 to 15 alphanumerityyphens — no spaces

Step 6: The SCAN Name. If a DNS Server IP addressMOT entered previously then an IP Address for
the SCAN will be requested — this should be inglme subnet as the public/VIP network

Step 7: Opportunity to reenter the configuratiotadand a final chance to exit without saving
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When you select YES at the final confirmation promygu will see this on both VMs as the networkyull

configures itself as per interview:

Nodel and Node?2

Generating Network Configuration files...
Modifying /etc/hosts
Modifying /etc/resolv.conf
Modifying /etc/sysconfig/network
Modifying /etc/sysconfig/network-scripts/ifcfg-
Modifying /etc/sysconfig/network-scripts/ifcfg-

Shutting down interface ethO:

Shutting down interface eth1:

Shutting down loopback interface:

Bringing up loopback interface:

Bringing up interface ethO:

Bringing up interface ethl:

Shutting down kernel logger:

Shutting down system logger:

Starting system logger:

Starting kernel logger:

Shutting down Avahi daemon:

Starting Avahi daemon...

Starting nscd:

Reloading nscd:

Template configuration disabled.

INFO (node:racnodel): Network configuration complet

Enterprise Linux Enterprise Linux Server release 5.

Kernel 2.6.18-164.0.0.0.1.el5xen on an i686

eth0
ethl

O0000000000O0O00OO0
ARAARAARAARAARXRAARAARAARXRARAXN

ed...

4 (Carthage)

racnodel login: root
Password: ovsr oot
Figure 5

Now login asroot with the default password assrooton node 1 only.

If for some reason you entered incorrect data gtaork between the two nodes) you may redo just thi
interview phase by logging in as root to both maekiand invokingtluOl/racovm/netconfig.sh. Do not

run this after the installation of RAC software@nplete.
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Install Grid Infrastructure and Oracle RAC

You have now completed the node preparation phag¢h& nodes are ready to install Oracle RAC ag the
have network access and shared storage configured.

Standard Build:

By default, the install will create an Oracle RA@tabase called ‘ORCL’ (sid ORCL1 & ORCLZ2) all
database passwords will be ‘oracle’. To procedt thie default build (for custom build ségpendix A:
Build Optiong, on nodel only, login as root (default root pamsl is ovsroot), and run the commands:

[root@racnodel ~J# cd /u01/racovm

[root@racnodel racovm]# ./ buildcluster.sh

Are you sure you want to install RAC?

Do not run if software is already installed and/or running.. [yes|no]? yes

If you answer anything other than “yes” the instiédin will not continue. You do not need to run gumyg
on the second node.

Monitoring the Build:

There is an install log in the current directoryneal: buildclusterl.log (each run will get the lowviese
numbered file). By default the progress log isated at /tmp/progress-racovm.out.

Typically the full install will take ~30-45 minutedthough this is dependant on the hardware usbdsb
the VMs and the build options. You can watch thegpess of the install by viewing progress logfite o
nodel:

[root@racnodel racovm]# cat /tmp/progress-racovm.ou t

2010- 06-17 14:12:52:[buildcluster:Start:racnodel] Create 11gR2 RAC Clu ster

2010-06-17 14:12:52:[setsshroot:Start:racnodel] SSH Setup for the root user...

2010-06-17 14:12:52:[setsshroot:Done :racnodel] SSH Setup for the root user completed successfully
2010-06-17 14:12:52:[setsshroot: Time :racnodel] Com pleted successfully in 0 seconds (0h:00m:00s)
2010-06-17 14:12:52:[copykit:Start:racnodel] Copy k it files to remote nodes

2010-06-17 14:12:52:[copykit:Done :racnodel] Copy k it files to remote nodes

2010-06-17 14:12:52:[copykit:Time :racnodel] Comple ted successfully in 0 seconds (0h:00m:00s)
2010-06-17 14:12:52:[usrsgrpslocal:Start:racnodel] Verify Oracle users & groups (create/modify mode)..
2010-06-17 14:12:53:[usrsgrpslocal:Done :racnodel] Verify Oracle users & groups (create/modify mode)..
2010-06-17 14:12:53:[usrsgrpslocal:Time :racnodel] Completed successfully in 1 seconds (0h:00m:01s)
2010-06-17 14:12:54:[usrsgrps:Time :racnodel] Compl eted successfully in 2 seconds (0h:00m:02s)
2010-06-17 14:12:54:[printparams:Time :racnodel] Co mpleted successfully in 0 seconds (0h:00m:00s)

The install log printed to the screen will havea@mmands executed in verbose mode, so you casdee
various tools, like clone.pl, netca, dbca, emcaeaeruted along with their output.

Default Installation Specifications:

SID: ORCL1 & ORCL2

DB name: ORCL

Grid Infrastructure Home: /u01/app/11.2.0/grid

Oracle RAC Home: /uOl/app/oracle/product/11.2.0¢ubéx 1
ORACLE_BASE: /uO1/appl/oracle

Central Inventory: /uOl1/app/oralnventory

Root OS Password: ovsroot

All other passwords: oracle

Copyright © Oracle Corporation 2009-2010 20 of 31



Oracle Real Application Cluster 11g Release 2 Templates for Oracle VM (Test Configuration)

APPENDIX A: Build Options:

Before invoking/uOl/racovm/buildcluster.shyou may edifu01/racovm/params.inito modify some
build options (bottom part of the file). The topripaf params.ini should not be modified unless
instructed to by Oracle SuppoBme of the options that may be modified are:

# The name of the ASM diskgroup, default "DATA"
#
RACASMGROUPNANEATA"

# The ASM Redundancy for the diskgroup above
# Valid values are EXTERNAL, NORMAL or HIGH
#

RACASMREDUNDANCEXTERNAL"

# Build Database?

# Character set maybe be selected using DATABASE_CH ARACTERSET (defaults to AL32UTF8)
#

BUILD_RAC_DATABASEyes

# The Database Name

#

DBNAMEORCL

#

# The Instance name, may be different than database name,

# limited to 1 to 8 alphanumeric characters

#

SIDNAMEORCL

#

# Configure EM DB Console

#

CONFIGURE_DBCONSO¢titb

#

# The password that will be set for the ASM and RAC databases
# as well as EM DB Console and the oracle OS user.

# If not defined here you will be prompted for it ( only once)
# at the start of the build. Required to be set her e or environment

# for silent mode.

# Use single quote to prevent shell parsing.
#

RACPASSWORDracle'

#

# Password for 'root' user. If not defined here you will be prompted
# for it (only once) at the start of the build.

# Assumed to be same on both nodes and required to be set here or

# environment for silent mode.

# Use single quote to prevent shell parsing.

ROOTUSERPASSWGRDsroot'

If you do not wish to store the passwords for tha or Oracle user in the configuration file, rera@r
comment them, and they will be prompted for atstaet of the build.

If you select to configure Enterprise Manager DBh€mle CONFIGURE_DBCONSOtyes) then it will
start automatically on both nodes out of /etc/mal@and listen to port 1158 (by default).

DB Console URLSs arhbttps://racnodel:1158/eandhttps://racnode2:1158/em
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APPENDIX B: Adding More Nodes:

It is possible to add nodes to the 2-node clusiiéer( above build is done) using the kit as follows

1. Follow the steps in this documestep 4 on page )@ create a"3or 4" VM, using Oracle VM
Manager or Oracle VM Command Line Interface (CLI).

2. Attach the same shared storage as the exidtistecnodes havetep 5 on page )2

3. Boot the additional VM(s) and connect to consaéeVNC or text mode console (SAppendix D:
Using Text Mode Console

4. At the node selection prompt type “OUT":

== Oracle RAC 11.2.0.2.0 OneCommand for Oracle VM - template configuration (i686) ==

NODE SELECTION

Is this the first node in the cluster (YES/NO) [ OuT

5. There will be no interview. The VM will be callélocalhost” and will have no network configured.

6. From one of the existing VMs copy & paste (aaalié only via text mode console, gggpendix D:
Using Text Mode Conso)eghe contents of the file&i01/racovm/netconfig.inias
/u0l/racovm/netconfig.iniin the new VM (overwriting the current file). ybu couldn’t get the
copy & paste to work you can use a normal texioedd type that information in the new VM.

7. Edit/u01/ racovm/netconfig.inion the new VM and add the information about the N®s, e.g:

NODE3=racnode3
NODE3IP=192.168.1.205
NODE3PRIV=racnode3-priv
NODE3PRIVIP=10.10.10.205
NODE3VIP=racnode3-vip
NODE3VIPIP=192.168.1.206

8. Invoke the network configuring script in silenbde as root on the new VM. Be sure that you are
connected via the console (either VNC or text madethis will establish/restart the network:

# /lu0l/racovm/netconfig.sh -n3

Flag-n3 means % node,-n4 would be 4 node, etc. Do not run this procedure on a node wi
Oracle RAC software already configured. This wdhfigure the network in the VM to the values
of NODES3* listed in netconfig.ini. You may add as many ne@s you wish in this fashion. If you
enter information about other nodes in netconfigery. NODE4* or NODES*) the generated
/etc/hosts file will contain all their details. tathat silent mode network configuration allows
longer node or domain names compared to the tegdenmerview.

The add node procedure will automatically propagi@isemore complete /etc/hosts to the existing

nodes, so that all nodes know about the otherthelhosts are registered in DNS, the /etc/hots fi
may be skipped by setting resolver order in /esuitsh.conf.
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9. Now that network is up on the new node, copyntioee up-todatéuOl/racovm/netconfig.inifrom
the new node (it should contain all newly addedasoals well as existing nodes) to any existing
cluster member (e.g. racnodel) where you planridhe addnode(s) procedure from.

# scp /u0l/racovm/netconfig.ini racnodel:/u0l/racmn

10. Finally, run the addnode(s) procedure fromcthister member (e.g. racnodel) you copied the
updated netconfig.ini to:

# cd /uO1l/racovm
# .[racovm.sh -S addnodes -N racnode3 2>&1 | teddnode3.log

The “2>&1 | tee “ means save stdout and stderdtimade3.log, this is useful since errors are pitde
stderr, so using only “tee” or “>" will only capteistdout without any possible errors. If you domeed
logging you may omit all of that.

It is possible to add several nodes in one comnraratation, just separate them with a comma. By
default, new database instance(s) will not be eceah the new node(s), if that is required, addstbp
“addinstances” to the above command, or run it iseply at a later time. Here is the sample comntand
add 2 nodes with their instances:

# .[racovm.sh -S addnodes,addinstances -N racnode@node4 2>&1 | tee addnode-inst-node3-4.log
Or, to just add instances on a new node (assurhimgs already added using addnodes as described)abo

# .[racovm.sh -S addinstances -N racnode3 2>&1ef addinstances-node3.log
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APPENDIX C: Using More Disks:

Advanced users may want to use differently namadare than 5 disks for database/ASM.

Before the Build:

There is an option to use differently named or nibam 5 disks before the build. If you attachedertban
5 shared devices to the VMs, before you lounidcluster.sh, edit/u01l/racovm/params.iniand modify
ALLDISKS to contain the list of all devices or partitionatlshould be used by the database/ASM. The
params.ini file describes the rules for setting this paramete

Remember that whatever disks/partitions are sgecghould be discoverable BXCASMDISKSTRING in
theparams.ini file who's default is "/dev/xvd[c-g]1". Do notisthe discovery string to a too wide value,
e.g. /dev/*, the udev rule is written based on #tigg, and so might affect devices you did négrial on
affecting.

As an example — if you add & @evice: /dev/xvdh.
ALLDISKS ="/dev/xvdc /dev/xvdd /dev/xvde /dev/xvdf /dev/xvitev/xvdh"
TheRACASMDISKSTRING should be:

RACASMDISKSTRING ="/dev/xvd[c-h]1" (Discovers xvdcl, xvdd1, through xvdh1)

WRONG: RACASMDISKSTRING ="/dev/xvd?1" (Since it also discovers xvdal, xidd
which
are the /u01 and /boot mount points by default)

The discovery string may have multiple entries s&iea by space.

By default, the build procedure will automaticagligrtition all the disks with 1 partition each. Iilvalso
write a new UDEV rule, default rule file is: /etdewv/rules.d/99-oracle.rules.

After the build:

After the build, simply add more disks to the VNsytition them correctly and add them to ASM as you
normally would. If you follow this route remembermodify the UDEYV rules file on all nodes to giveet
new disk the correct permissions. Default rulesit /etc/udev/rules.d/99-oracle.rules.
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APPENDIX D: Using Text Mode Console

Advanced users may wish to connect to console gumaot of the VM, useful to allow copy/paste when n
network is setup. From DomO, boot the VMs usingftdtl®ewing command; it will append the arguments in
“extra” to the kernel boot line:

Dom0O#cd /OVS/running_pool/<name-of-VM>
DomO#xm create -c vm.cfg extra="console=hvc0"

This will boot the VM and connect the console taiyterminal.
Or, if you prefer to do it manually:

Dom0O#cd /OVS/running_pool/<name-of-VM>
DomO#xm create -c vm.cfg

Then on the grub menu (first screen), quickly tggeor “edit”), you will see this screen:
pyGRUB version 0.6

root (hd0,0)

kernel /vmlinuz-2.6.18-164.0.0.0.1.el5xen ro root=LABEL=/

initrd /initrd-2.6.18-164.0.0.0.1.el5xen.img

Scroll to second linekérnel boot line), typee (for “edit”) and add a space followed bgnsole=hvcQo the
end of that line. Presmter thenb (to boot).The console is now connected to your terminal.

Note: In grub edit mode BACKSPACE key may not warke CTRL-H instead.

Following either of the above methods will allowpgoand paste into/from the VM’s console, this i$yon
needed when network is not yet setup.
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APPENDIX E: Building Clusters with more than 2 Nodes

In order to build larger clusters, the network reeembe configured on all nodes. There are two oustiof
setting up the network on multiple nodes. Assumevant to build a 4 node cluster here are the two
methods to setup the network and build the Oraél€ Rluster:

Partial Interview:

1.

2.

Instantiate the 4 VM’s including adding the githstorage to all 4 VMs
Boot all 4 VMs. They will all pause at the ‘lHg the first node in the cluster [ ] question

On Nodel answer YES
On Node2 answer NO
One the other node in the cluster enter the word OU

On nodel complete the network config screehfeifirst 2 nodes in the cluster as a normal 2-node
cluster, and let them continue to configure thewoek. The hostnames on nodes1 and node2 will be
correct. On the other nodes it will show localhesind network will not be configured.

On Nodel login as root (default password ovgrant edit the /u01l/racovm/netconfig.ini file. Yauill
see that for each node 6 lines have been writtepy @he 6 lines and paste for each new node, modify
the node number as well as network informatiorn, e.g

NODE3=racnode3
NODE3IP=192.168.1.205
NODE3PRIV=racnode3-priv
NODE3PRIVIP=10.10.10.205
NODE3VIP=racnode3-vip
NODE3VIPIP=192.168.1.206

Add another such block for node4, all variabled stért with NODE4, e.g. NODE4IP=...

Update the /etc/hosts file on nodel & nodeZéstheir network is already configured):

On nodel:

#cd /u0l/racovm

# ./netconfig.sh -n1 -H (-H means to only update /etc/hosts based on ebritEnetconfig.ini)

# scp netconfig.ini racnode2:/u0l/racovm
# ssh racnode2 /u01/racovm/netconfig.sh -n2 -H (will update /etc/hosts on node2)

CHOOSE ONE METHOD 6.1 or 6.2: Create an exact copy of the updated file in tidd/iacovm
directory on node3 & node4 and use it to confighiar network. This can be done in one of these two
methods:

6.1 Copy & paste the entire netconfig.ini file wgsihe console in text mode, séppendix D Using
Text Mode Consoléor further information on accessing the consoléekt mode. Once the file is
on node3 & node4 in /u0l/racovm directory, run:

On node3: On node4:
#cd /uOl/racovm #cd /uOl/racovm
# Inetconfig.sh -n3 # .Inetconfig.sh -n4
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The network is now setup on node3 & node4, godp gtto build the cluster.

6.2 On nodel stamp the network information (netigoinf) on to the still empty shared disk (which is
shared amongst all VMs), as follows:

# cd /uOl/racovm

# .Inetconfig.sh -W (Writes the network infamation from netconfig.ini to shared storage)
INFO (node:racnodel): Network configuration file ne tconfig.ini written to

/dev/xvdc

Run: netconfig.sh -R -c /dev/xvdc (assuming identic al device name on remote

nodes) to read the file on the remote nodes
By default /dev/xvdc is used but this can be odeien using netconfig.sh’s -c flag.

On node3 and node4 read and apply the networkgumafiion as follows:

On node3: On node4:
#cd /uOl/racovm # cd /uOl/racovm
# /netconfig.sh -R -n3 # ./netconfig.sh -R -n4

If you wish, you may break the above command ino $teps, first reading the netconfig.ini file,
which allows you to inspect it for correctness rntlagply the network configuration, the commands

would be:
# .Inetconfig.sh -R (Reads the network infmation from shared storage to netconfig.ini)
# .Inetconfig.sh -n3 (use -n4 on node4)

The network is now setup on node3 & node4. Probteédild the cluster

Network setup from DomO/grub:

There is an easier way to configure all nodes aepdirectly from Dom 0 as follows:

1. Instantiate the 4 VM’s including adding the sthstorage to all 4 VMs, do not boot them yet.

2. Prepare a netconfig.ini file with network infaatron for all 4 nodes using any text editor.

3. From DomO stamp the network information (netapifi) on to the still empty shared disk (which is
shared amongst all VMs). Stamp the disk that véllisible to the VM as /dev/xvdc (using the -c flag
is possible to use a any other shared disk). Youiod netconfig.sh (and sample netconfig.ini) on
DomoO in the “utils” directory under /OVS/running_gdvmname>tils.

3.1 If the shared disk is a file based disk it vdonéed to be stamped via the loopback device,llasvio
(Look in vm.cfg for the device mapped to xvdc)

DomO # losetup -vf /OVS/sharedDisk/shared-diskname.img
Loop device is /dev/loop3

DomO #./netconfig.sh -W -c /dev/loop3  (you may ignore the feedback from the comja
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INFO (node:dom0): Network configuration file netcon fig.ini written to /dev/loop3
Run: netconfig.sh -R -c /dev/loop3 (assuming identi cal device name on remote
nodes) to read the file on the remote nodes

DomO0 # losetup -d /dev/loop3 (remember to deletbe loop device)

3.2 If the shared disk is a physical disk on Dohl is passed to the VMs as ‘phy:/dev/racdevl’ for
example, then it should be stamped directly agvst

DomO #./netconfig.sh -W -c /dev/racdevl (you may ignore the feedback from the command)

INFO (node:dom0): Network configuration file netcon fig.ini written to
/dev/racdevl
Run: netconfig.sh -R -c /dev/racdevl (assuming iden tical device name on remote

nodes) to read the file on the remote nodes

Boot the VMs using the following command, whigitl append the arguments in “extra” to the kernel
boot line. These arguments will be processed byaimplate first-boot module, which will bypass the
normal interview and directly read the network mfation from the shared disk and setup the network
on that VM (based on the node number passed imtfiag):

DomO0 #cd /OVS/running_pool/<name-of-VM1>
DomO0 #xm create -c vm.cfg extra="console=hvc0 template-oonfig-args="-R -n1™

For VM’s 2-4 just change the number following tineflag, e.g. -n2 for VM number 2.

Or, if you prefer to do it manually on the grub mehoot each VM and at the grub menu (first screen)
quickly typee (for “edit”), you will see this screen:

pyGRUB version 0.6

root (hd0,0)

kernel /vmlinuz-2.6.18-164.0.0.0.1.el5xen ro root=L ABEL=/ console=hvc0
template-reconfig-args="-R —n1’

initrd /initrd-2.6.18-164.0.0.0.1.el5xen.img

Scroll to second linekérnel boot line), typee (for “edit”) and add a space followed bynsole=hvco
template-reconfig-args="-R -n1’ to the end of that line. Presster thenb (to boot).The VM will
boot and read it's network configuration from theed disk, and automatically configure itself as
nodel.

Follow the same procedure for node2, node3 andfade -n2, -n3 and -n4 respectively.

Note: Usesinglequotes (‘) to enclose the arguments ‘-R -n1’; dous® double quotes. The grub
example above wraps the kernel line due to pagrutayn real life it would all appear on one line.

If you attached the same shared disks to all 4 ¥htsstamped the right disk (/dev/xvdc) with the
netconfig.ini file, then all 4 VMs have their netskdully configured.

Fully automated & scripted cluster creation

It is possible to add theld’ flag to any one of the above VMs (etgmplate-reconfig-args="-R -nb’),
which will cause the buildcluster.sh to be calldaew network is setup on all VMs. If you didn’t gy
the -b’ flag then proceed tbuild the clustein the section below.
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Build the cluster:

From any node (as root) run:
# /u01/racovm/buildcluster.sh

This will build a 4-node cluster and a 4 instancadle RAC database.

APPENDIX F: Troubleshooting / Frequently Asked Quefions

1) If upon first boot after answering the node seéds prompt:

== Oracle RAC 11.2.0.2.0 OneCommand for Oracle VM - template configuration (i686) ==
NODE SELECTION

Is this the first node in the cluster (YES/NO) :[ YES

You see this error:

ERROR - SHARED DISKS INCORRECTLY CONFIGURED
For the Oracle RAC OneCommand on Oracle VMaihgd work,
a minimum of 5 shared disks must be configuved the following
names: /dev/xvdc /dev/xvdd /dev/xvde /dev/xidgfv/xvdg.

Power OFF the VM & configure shared disks cdttyeusing Oracle VM Manager,
OVM CLI, or manually editing the vm.cfg configation file.

Refer to included PDF file for more details.

This means that the shared disks were not attactreelctly to that VM. Make sure the vm.cfg has the
shared disks listed on both VMs and the sharedsdisk presented to the VMs as /dev/xvdc,d,e,flie T
automated install relies on these exact namesderdo work correctly. Advanced users should reder

Appendix Cif they wish to deviate from this naming conventio

Or this error:

ERROR - NETWORK CARDS INCORRECTLY CONFIGURED

For the Oracle RAC OneCommand on Oracle VM Ih&tavork,

a minimum of 2 NICS must be configured as ethétl&l (xenbrO & xenbrl).
This should appear in the vm.cfg config file

You may add the NICs dynamically now via Ora¢hM Manager,
OVM CLlI, or Power OFF the VM and manually edlietvm.cfg configuration file.

Refer to included PDF file for more details.

Press ANY key to recheck (Last check: <date>)

This means that the network cards were incorracthfigured. The VM requires two NICs, named eth0
connected to xenbr0 and ethl connected to xeblwd.nvay hotplug a NIC and hit enter to recheck, or

you may power off and add the NICs.
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If you experiment with the build process by edjfu0l/racovm/params.iniand incorrectly entered
data causes the build to fail or you stop the blodtbre it finishes, you may clean the environment
preparation for another build. This also clettues shared disks if executed on nodel), extreme caution
should be taken when running clean. If cleanupy onllocal node is needed, exchange “clean” with
“cleanlocal”:

# /uOl/racovm/racovm.sh -S clean

Note that by default, as a safeguard to accideatabval of the environment, the above command will
fail if there are any running processes on a VM. bypass that, change
CLONE_CLEAN_CONFIRM_WHEN_RUNNING to yes in paranms,ithen issue “./racovm.sh -S
copykit”, (will copy kit files+params.ini to all rdes) now you can clean all VMs despite running
processes.

Similar safeguards are built for other operatidfor example, this removenodes request:

# .[racovm.sh -S removenodes —N racnode?2

Will fail if processes are still running on the mgd) to be removed with the following messages:

WARNING (node:racnode2): Above Oracle processes are currently running!!!!

ERROR (node:racnodel): It is not possible to remove nodes from the cluster with
existing software running on them, shutdown the abo ve processes and re-run
‘removenodes'. If you are absolutely certain it is safe to clean the nodes before
removing them from this cluster, set CLONE_CLEAN_ON _REMNODES=yes and re-run the

'removenodes' operation.

Either shutdown these processes on racnode2, ngel@L.ONE_CLEAN_ON_REMNODES to yes in
params.ini (or set in the environment of the sh#tgn re-issue the command.

If you try to stamp a shared disk with the netwiaformation, and the disk is busy or held by any
process, an error similar to this one will be dageld:

[root@racnodel racovm] # ./netconfig.sh -W

ERROR (node:racnodel): Device (/dev/xvdc) used to t ransfer network configuration to
remote node(s) is incorrect or busy (blockdev) (see output below):

BLKRRPART: Device or resource busy

This is a safeguard measure not to overwrite ptesader data. The stamping of shared storage should

be used only when there is no user data on the.disktransfer the netconfig.ini to the new nodg, t

one of these options:

a) Copy/paste the netconfig.ini using console x teode, sedppendix D Using Text Mode Console
for further information on accessing the consoleekt mode.

b) If there is an extra non-used disk shared byatted VMs and the current VM, you may stamp to
that disk, simply add the *-c /dev/xvdx’ assumidgV/xvdx is that spare disk. Commands will be:
Inetconfig.sh —c /dev/xvdx -W to write, and -Rréad on the new node.

If your hosts are registered in DNS, the /etstbhdile may be skipped by setting resolver order i
/etc/nsswitch.conf. Change this line “hostsfiles dns” to “hosts:  dns files” thus makin@B be
the first option for resolving names, then if “ns¢oly default it’s installed and turned ON in theaOle
RAC OVM templates) is used issue:
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# service nscd reload

It is a best practice to relocate /tmp to a sspadisk, so that an accidental fillup of /tmp slwealso
fillup the root (/) filesystem. This is not donethre templates to reduce footprint and allow edsiep
setting at deployment time. It is extremely easglddhat using thenodifyjeos tool (included in the
ovm-modify-jeos rpm fromhttp://edelivery.oracle.com/lingxWhen guest is shutdown issue:

# modifyjeos -f System.img -P tmp.img 5000 /tmp

Starting VM image reconfiguration...

Processing tmp.img product image...

Mounting VM image...

Mounting product image tmp.img...

Persisting mount point /tmp ...

Unmount VM image...

Successfully created JeOS image files...

The above command creates a 5GB tmp.img disk alhdad the following line to /etc/fstab inside the
guest, so that next time that guest boots it vé# imp as a dedicated mount point on the newhtede
tmp.img disk.

LABEL=tmp /tmp ext3 defaults 1 2

In 11.2 NETCA no longer writes individual instas connect data. If for some reason you need to
connect to a specific instance, use EZConnect!msvis

[oracle@racnodel ~]$ sglplus system/oracle@racnodel:1521/ORCL/ORCL1

SQL*Plus: Release 11.2.0.2.0 Production on Thu Aug 26 01:34:35 2010

Copyright (c) 1982, 2010, Oracle. All rights reser ved.

Connected to:

Oracle Database 11g Enterprise Edition Release 11.2 .0.2.0 — Production

With the Partitioning, Real Application Clusters, A utomatic Storage

Management, OLAP, Data Mining and Real Application Testing options

Note the node number followed by port, databaserestdnce names.
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