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 Introduction to Oracle VM and Oracle RAC 

Establishing Oracle VM Infrastructure 

Configuring Oracle guest VMs for RAC 

 Configuring 11g R2 RAC database on Oracle VM 

Provision 11g R2 RAC with EM Provisioning PACK 

 Recorded Demo: Oracle 11g RAC on Oracle VM 

 

3 

Agenda 
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• Introduction of Oracle VM Virtualization Solution. 
–Software based  server Virtualization solutions for X86 
–Server partitions and consolidation 
–High availability and scalability 
–Fast deployment and standardization 
– Provide the virtualization support for Grid /Cloud  

•  Oracle VM Architecture 

–Oracle VM server: Xen  
Hypervisor, management  
Linux kernel with support 
 of devices, IO, networking,  
etc. 
–VM: guest OS with  
  applications running on  
   domU  
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Introduction to Oracle VM and  RAC 
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Introduction to Oracle VM and RAC 

Virtual Server Pool: an 

autonomous region of VM 

servers  

Oracle VM Manager:  GUI 

Management solution for Oracle 

VM 

 Oracle VM Agent: installed 
with VM server and 
communicating with Oracle 
VM manager 
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Introduction to Oracle VM and RAC 

• Oracle Real Application Clusters (RAC) 
–Multiple  instances running interconnected by high speed 

private network share a single database 
–Oracle Cache Fusion Technology for node synchronization 
–All Instances can execute transactions simultaneously on the 

single database in the shared storage 
–High Availability and scalability for the applications 
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Introduction to Oracle VM and RAC  

• Why running RAC On Oracle VM 
–Server partition and consolidation 
–Sub-capacity licensing 
–Virtual cluster on single physical server 
–Template base deployment 
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Introduction to Oracle VM and RAC  

• Deployment Method of RAC On Oracle VMs 
–Guest VMs as Oracle RAC Nodes  
–Multiple guest VMs running on Oracle VM servers 
–All the network and storage go through VM servers 
–Configuration of network  & shared storage  on VM 
    servers  and VMs? 
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Introduction to Oracle VM and RAC  

• Requirements and certifications of RAC on Oracle VM 
–Prod: 2 VM servers,  NICs for Network &  Storage  
–Dev/Test: 1 VM server, external storage not required 
–Certified RAC  versions: 10.2.0.4 and up, 32/64 bit 
–Supported OVM version: 2.1.2  and up 

• Virtual CPU/Memory configuration for RAC 
–Assigned the virtual CPUs, Memory for VM: vm.cfg :  
     vcpu=2 ‘, memory = 8192 
–Hard partitioning, CPU pinning: cpu=‘0-3’ or cpu=‘0,1’ 
–Not recommended over-commit CPUs 
–Rules for VCPU allocations*: 

•   1 VCPU for each core to dom-0 
• Total VCPUs for alls guests VM <= 2 * real CPUs VM server 
• # of VCPU of a guest VM  <= # of real CPUs of VM server 
• CPU pinning only used for hard partitioning 

* Oracle Real Applications Clusters in Oracle VM Environments 
Oracle whitepaper, June 2010 
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Configuring Oracle VM Infrastructure 
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•  Architecture Overview: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• Tasks:   
    1) Configure VM infrastructure   2) Configure VMs 
    3) Install Oracle RAC on VMs.  
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Configuring Oracle VM Infrastructure 
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• Implementation Tasks Overview 
– Virtual servers Installation 
–  Virtual server network and storage configuration. 
–  Connect VM servers to the  VM Manager 
– Create guest VM  using VM template 
– Configure network and shared storage on VMs 

 Virtual Server Installation  
– Prepare local disk and enable virtualization on BIOS 
– Install Oracle VM server OVM 2.2 
– Change Dom0 memory :  /boot/grub/menu.lst:  
    edit line: kernel  /xen-64bit.gz dom0_mem=1024M 
– Ensure VM agent working: #service ovs-agent status 
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Configuring Oracle VM Infrastructure 
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• VM server network configure 
– OVM is based on Xen network infrastructure 
    Physical NIC  <-> Xen bridge  <-> virtual NIC of VM 
     default each  physical NIC has an Xen bridge.  
–  For oracle RAC environment, we need to reconfigure it  

 
 

      
VM server network reconfiguration: 
a. Shutdown the default Xen bridges: 
/etc/xen/scripts/network-bridges stop 
 
b. Disable the default Xen bridges 
    put the network-dummy script:  
       #/bin/bash /bin/true 
   in /etc/xen/script,  replace line  
   (network-script network-bridges)  
   with 
   (network-script network-dummy) 

 in /etc/xen/xend-config.sxp   
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Configuring Oracle VM Infrastructure 
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–  Manually configure Network Interfaces NIC of VM 
     

 
 
 
 
 
 
 
 
 
 
 
 
 
 

      

DEVICE=eth0 

HWADDR=00:25:64:FB:08

:2C 

BRIDGE=xenbr0 

DEVICE=xenbr0 

BOOTPROTO=none 

TYPE=Bridge 

IPADDR=155.16.9.91 

DEVICE=eth4 

HWADDR=00:25:64:FB:08:30 

MASTER=bond0 

SLAVE=yes 

DEVICE=eth5 

HWADDR=00:25:64:FB:08:30 

MASTER=bond0 

SLAVE=yes 

DEVICE=bond0 

ONBOOT=yes 

BOOTPROTO=none 

BRIDGE=xenbr1 

DEVICE=xenbr1 

ONBOOT=yes 

TYPE=Bridge 

BOOTPROTO=none 

IPADDR=192.168.9.91 
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Configuring Oracle VM Infrastructure 
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• VM Shared Storage Configuration 
• Create Shared storage volume in ISCSI SAN: 

 
 
 
 
 

 
– Storage volumes for the Virtual Grid 

 
 
 
 

Volume Size Raid Used for OS Mapping 

OVS  2000GB 10 VM Repository /OVS 

owidata1 1000GB 10 OWI Database ASM diskgroup 

owifra1 500GB 10 OWI FRA  ASM diskgroup 

racdbdata1 100GB 10 racdb Database ASM diskgroup 

racdbfra1 50GB 10 racdb fra 

OCR1 1GB 10 OCR/Votingdisk ASM diskgroup 

OCR2 1GB 10 OCR/Votingdisk ASM diskgroup 

OCR3 1GB 10 
OCR/Votingdisk 

 
ASM diskgroup 

OCR4 1GB 10 OCR/Votingdisk ASM diskgroup 

OCR5 1GB 10 OCR/Votingdisk ASM diskgroup 
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Configuring Oracle VM Infrastructure 
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• VM Shared Storage Configuration. 
–  Configure iSCSI Connections to the storage volumes 

   $iscsiadm -m iface -I ieth2--op=new 
   $iscsiadm -m iface -I ieth2 --op=update –n iface.net_ifacename -v eth2  
   $iscsiadm -m discovery -t st -p 10.16.7.15 --interface=ieth2 --interface=ieth3 
    $iscsiadm -m node -p 10.16.7.15 --interface ieth2–login 
     $ iscsiadm -m node -p 10.16.7.15 --interface ieth3 –login 

 
– Configure device mapper multipaths to volumes 
edit /etc/multipath.conf : 

         multipath {  
                wwid                            
             36090a068b0bc14240abe94020000204e 
                alias                   ovs 
         } 

     $service multipathd restart 
      $ls   /dev/mapper/* 
     acfs ocr1, ocr2, ocr3, cor4, ocr5,  ovs  owidata1  owifra1  racdata1  

racfra1 
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Configuring Oracle VM Infrastructure 
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• Create VM repository 
–  Create OCFS2 cluster file system on OVS volume 

    configure 02cb server on each node:  $service o2cb configure  
    create a partition on the volume: $fdisk /dev/mapper/ovs 
    Create OCFS file system on the partiton 
    $ mkfs.ocfs2 -T datafiles -N 8 -L "OVS" /dev/mapper/ovsp1 

–  Create VM repository 
   delete the default local repository:  
       $/opt/ovs-agent-2.3/utils/repos.py -d /dev/sda3 
   create the new VM repository on the shared storage: 
      $/opt/ovs-agent-2.3/utils/repos.py -n /dev/mapper/ovsp1 
   Get the uuid(Universal Unique Identifier) of the storage repository 
     $/opt/ovs-agent-2.3/utils/repos.py –l 
    [   ] 226b143f-9579-4c66-adc2-2def917e97e3 => /dev/mapper/ovsp1 
   make the newly created repository the cluster root repository $/opt/ovs-

agent-2.3/utils/repos.py -r 226b143f-9579-4c66-adc2-2def917e97e3 
• [ R ] 226b143f-9579-4c66-adc2-2def917e97e3 => /dev/mapper/ovsp1 
     Check: /opt/ovs-agent-2.3/utils/repos.py –l  
    [ R ] 226b143f-9579-4c66-adc2-2def917e97e3 => /dev/mapper/ovsp1 

 
 
 
  
 
     
 
 
 
 

– asdaS   



Global Marketing 

• Oracle VM Manager 
–Web based GUI console to simplify VM management  
–Manages VM servers, VM sever pool, VMs, migration.. 
–Talk to VM agent running each VM server. 

• Create VM server pool. 
–Start OVS agent: #service ovs-agent start 
–Create VM server pool 
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Configuring Oracle VM Infrastructure: 
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• Add an additional VM server to the VM server pool 
–Install VM server, prepare the network and storage access 
–Start OVS agent, accessible from VM manager 
–Configure oc2b service  
–Add the VM server to the VM server pool 
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Configuring Oracle VM Infrastructure 
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• OVS Repository 
–    Device and file system point 

 
 

 
 
 
–What are inside of OVS repository 
        /OVS/running_pool:  all the VM images 
        /OVS/seed_pool : VM templates 
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Configuring Oracle VM Infrastructure 
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• Create Virtual Machines 
–Import OEL VM template: OVM_EL5U5_X86_64_PVM_10GB 

    
 
 

 
 
 
 
–Create VM using the VM template 
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Configuring Oracle Guest VMs  for RAC 
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–Configure Network on Virtual Machines 
    eth0 for public network on xenbr0, 
    eth1 for private network on xenbr1 

        vm.cfg:  
       vif = ['bridge=xenbr0,mac=00:16:3E:36:8A:53,type=netfront', 
                'bridge=xenbr1,mac=00:16:3E:3A:8F:CC,type=netfront', ] 
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Configuring Oracle Guest VMs  for RAC 
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• Configure shared storage for Virtual Machines 
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Configuring Oracle Guest VMs  for RAC 

disk = 

['file:/var/ovs/mount/226B143F95794C66ADC

22DEF917E97E3/running_pool/30_ow 

i2/System.img,xvda,w!', 

'phy:/dev/mapper/ocr1p1,xvdc,w!', 

'phy:/dev/mapper/ocr2p1,xvdd,w!', 

'phy:/dev/mapper/ocr3p1,xvde,w!', 

'phy:/dev/mapper/ocr4p1,xvdf,w!', 

'phy:/dev/mapper/ocr5p1,xvdg,w!', 

'phy:/dev/mapper/owidata1p1,xvdh,w!', 

'phy:/dev/mapper/owidata2,xvdi,w!', 

'phy:/dev/mapper/owidata3,xvdj,w!', 

'phy:/dev/mapper/owidata4,xvdk,w!', 

'phy:/dev/mapper/owidata5,xvdl,w!', 

'phy:/dev/mapper/owifra1p1,xvdm,w!', 

'phy:/dev/mapper/owifra2,xvdn,w!', 

] 
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• Add local disks to guest VMs: default local disk image size of 
the template is 10GB. Need to attach additional virtual local 
disk  for swap 
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Configuring Oracle Guest VMs  for RAC 
 

/proc/partitons has  a new 654 GB  virtual device xvdp in VMs 
fdisk /dev/xvdp to make a partition /dev/xcdvp1  
$mkswap /dev/xvdp1          $swapon /dev/xvdp1 

ISCSI

eth0

Shared Virtual Disks

 

RAC  Configure on Guest VMs

Guest1(RAC NODE 1) 
Guest2(RAC NODE 2)

xenbr0

eth0 eth1

eth2 eth3 eth4 eth1 eth0eth2eth3eth4

bond0

eth0eth1

bond0
xenbr0 

 
eth1

 
 
 

   xenbr1

 
xenbr1

 

 

 

ISCSIPublic PublicPrivate Interconnect

         

 
 

dom0

VM server1

dom0

VM server2
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Configuring 11g R2 RAC Database on OVM  
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• Methods to create Oracle RAC Database on OVM 
– Manual Installation and configuration 
– Automated Provisioning using EM Provisioning Procedure  
– Based on Oracle RAC 11g R2 Oracle VM Template: refer to Saar’s 

       Power of the New Oracle RAC 11g Release 2 Oracle VM Templates 

• Installing  & configuring Oracle RAC OVM 
– Network configuration: private, private, SCAN IPs, VIPs 
– Disable firewall  service: $service iptables stop 
                                              $chkconfig iptables off 
– Prerequisite checks: rpms, kernel configs, ntpd, etc  
   limits in /etc/security/limits.conf  for grid user and oracle user 
./runcluvfy.sh stage -pre crsinst -n owirac1,owirac2 -r 11gR2 –verbose 

– Create ASM disks on the virtual disks: 
      $service oracleasm configure  -- configure ASM (all nodes) 
      $fdisk /dev/xvdc, kpartx /dev/xvdc  -- partition virtual disks 
      $service oracleasm createdisk OCR1 /dev/xvdc1 (all nodes) 

•   fix issue :  
 
 
 

 
 
 
 

http://www.oracleracsig.org/pls/apex/Z?p_url=RAC_SIG.download_my_file?p_file=1004007&p_id=1004007&p_cat=documents_new&p_user=nobody&p_company=994323795175833
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Configuring  11g R2 RAC Database on OVM  
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– Install 11gR2 Grid Infrastructure  = Clusterware  +  ASM 
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Configuring  11g R2 RAC Database on OVM  
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• Specify the network interfaces: 
 
 
 
 

• Specify ASM disks for OCR and Votingdisk files: 
 
 
 
 

 
 
 
 

  

 

 troubleshooting: /usr/sbin/oracleasm-discover 'ORCL:*‘  

  



Global Marketing 

Configuring  11g R2 RAC Database on OVM  
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Install Oracle RAC software  
   ./cluvfy stage -pre dbinst -fixup -n owirac1,owirac2 -r 
11gR2 -osdba dba -verbose   
./runInstaller as Oracle user  

       Select two RAC nodes 
       Select the software location 
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Configuring  11g R2 RAC Database on OVM  
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– Create ASM diskgroups for Database 
        as grid user: ./asmca  
 
 
 
 
 
 
 
 
 
 
 

– Create RAC database : ./cluvfy stage -pre dbcfg -fixup -n 
owirac1,owirac2, -d $ORACLE_HOME -verbose  

   run ./dbca as oracle 
      Select Oracle Real Application Clusters database  
      Select two RAC nodes 
      Select +DATA for database area, +FRA for flash recovery area 
      Specify the database configuration 
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Provision RAC With EM Provisioning Pack 
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Provision RAC with EM Provisioning PACK  
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Manage Virtual Environment thought Enterprise Manager  
 
 
 
 
 
 
   
 
 
 
 
  
      Manage Guest VM OS and  RAC database   
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Provision RAC with EM Provisioning PACK  
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Provisioning 11g R2 RAC  Database  
 
 
 
 
 
 
   
 
 
 
 
  
 
 
 
 
 
 For details, refer to my Oracle OpenWorld 2010 Presentation: 
Oracle RAC on Oracle VM Automated Provisioning with Oracle 
Enterprise Manager 11g: Session ID #S316218 
 
 
 
 
 
 
 
 
 

 
 
 

http://kyuoracleblog.files.wordpress.com/2010/09/oow2010_s316318_oracle-rac_on-oracle-vm_provisioning_with_em.pdf
http://kyuoracleblog.files.wordpress.com/2010/09/oow2010_s316318_oracle-rac_on-oracle-vm_provisioning_with_em.pdf
http://kyuoracleblog.files.wordpress.com/2010/09/oow2010_s316318_oracle-rac_on-oracle-vm_provisioning_with_em.pdf
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Recorded Demo: Oracle 11g R2 RAC on OVM  
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Thank You and QA 
Visit my Oracle Blog at  http://kyuoracleblog.wordpress.com 


