Purpose 
This document provides the reader with step-by-step instructions on how to configure a cluster, install Oracle Real Application Clusters (RAC) and start a cluster database on HP-UX. For additional explanation or information on any of these steps, please see the references listed at the end of this document. 

Disclaimer: If there are any errors or issues prior to step 3.3, please contact HP Support.
The information contained here is as accurate as possible at the time of writing. 
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1. Configuring the Clusters Hardware 


1.1 Minimal Hardware list / System Requirements 

For a two node cluster the following would be a minimum recommended hardware list. 
Check the RAC/HP certification matrix for RAC updates on currently supported hardware/software. 

1.1.1 Hardware 

All hardware is provided by HP. A bridge or hub is mandatory when using ethernet for the interconnect.  HP does not support a straight through ethernet connection for a private ethernet interconnect.  

For HP servers, third-party storage products, Cluster interconnects, Public networks, Switch options, Memory, Swap
& CPU requirements consult the operating system or hardware vendor and see the RAC/HP certification matrix.  

Private network connection can be any of the following (see the RAC/HP certification matrix):
HyperFabric 
RS232 Serial
Ethernet or FDDI 

If the cluster is a 2 node configuration, any of the available disk subsystems provided by HP or their vendors are supported.  Each of the disk arrays are dual-ported to each node, meaning that each array has a cable directly connecting it to each node. 

Disk Subsystem Options (see the RAC/HP certification matrix):
2-4 nodes:
A3311A Deskside fast/wide 
A3312A Rackmount fast/wide
2-8 nodes:
Fibre Channel such as EMC Symmetrix  

RAM Memory allocation: Minimum 256 MB. Use the following command to verify the amount of memory installed on your system 
$ /usr/sbin/dmesg | grep "Physical:" 

Swap Space: Minimum 2 x RAM or 750 MB, whichever is greater. Use the following command to determine the amount of swap space installed on your system: 
$ /usr/sbin/swapinfo -a (requires root privileges) 

1.1.2 Software 

OS version >11.0 64bit 

HP Serviceguard Extension for RAC (formerly called Serviceguard OPS Edition) >11.09  Confirm with HP what version of Serviceguard is certified with the specific OS version. 

Oracle Version 9.x is a 64bit Application and is available for HP 64bit Operating systems only.  Verify that the OS is running a 64bit Kernel: 

          #/bin/getconf KERNEL_BITS 

Use SAM and ensure that the following OS Kernel Parameter Settings are set to a minimum of these values:

MAXDSIZ 536870912 bytes 
MAXDSIZ_64BIT 2147483648 bytes 
SEMMNS 2000 
SEMVMX 32768 
SHMMAX 1073741824 bytes or Available physical memory
SHMMIN 1 
SHMMNI 100 
SHMSEG 10
SEMMNI 70  

When using HMP (Hyper Messaging Protocol) instead of UDP for the interconnet protocol, the file /opt/clic/lib/skgxp/skclic.conf contains HMP configuration parameters that are relevant to Oracle  

           CLIC_ATTR_APPL_MAX_PROCS = Maximum number of Oracle processes. 

           CLIC_ATTR_APPL_MAX_NQS =     Being obsoleted. Set to the same as CLIC_ATTR_APPL_MAX_PROCS 

           CLIC_ATTR_APPL_MAX_MEM_EPTS = 5000  Maximum number of Buffer descriptors.  

           CLIC_ATTR_APPL_MAX_RECV_EPTS = Maximum number of Oracle Ports  = CLIC_ATTR_APPL_MAX_PROCS 

           CLIC_ATTR_APPL_DEFLT_PROC_SENDS = 1024 Maximum number of outstanding sends 

           CLIC_ATTR_APPL_DEFLT_NQ_RECVS = 1024 Maximum number of outsdanding receives on a port 

If the HMP cannot be used  UDP may be sufficient over both HyperFabric cards or Ethernet cards where HMP can only be used over the HyperFabric interface.  There are no addition settings when using UDP protocol. 

  

1.1.3 Patches 

Ensure that you are running the lasted Patch release.  Patches listed will be superceded by new patches.  Oracle always recommends to have the most current patch set from the OS vendor.  You can also reference Document id 43507.1 in Oracle Metalink which is a best effort to update customers on OS patches that are needed. 

HP provides patch bundles at 

http://www.software.hp.com/SUPPORT_PLUS 

Individual patches can be downloaded from 

http://itresourcecenter.hp.com 

To determine which operating system patches are installed, enter the following command: 

$ /usr/sbin/swlist -l patch 

To determine which operating system bundles are installed, enter the following command: 

$ /usr/sbin/swlist -l bundle 

1.2 Installing Disk Arrays 

Prior to installing the operating environment and Cluster software, ensure that the shared disks are installed and available to each node (see the RAC/HP certification matrix). Typical cabinet or disk enclosures have disks preinstalled. Simply connect the cabinet to each server SCSI controller via standard SCSI connections.  There are special consideration for A3311A and the A3312A disk subsystems.  Both the A3311A and A3312A use simple SCSI connections, hence it is essential that all devices on a single SCSI chain have a unique target ID. This ID not only includes all the disks in the A3311A and A3312A but also the two hosts SCSI controllers to which the SCSI cables are connected from the A3311A. Change one of the nodes SCSI ID address from the default 6 to 7 on the SCSI controllers based on the hardware guide.  This is only an issue when SCSI is being used. 

1.3 Installing Cluster Interconnect and Public Network Hardware 

For the Network configuration, have at least 2 connections to send a heartbeat from one system to the other (Ethernet, FDDI, RS232, Fibre Channel). That means that the minimal recommended configuration would consist of the following: 

1 x Ethernet for Data, cluster interconnect heartbeat of the Cluster 
1 x RS232 connection for the cluster heartbeat  

Another configuration would be: 

1 x Ethernet for Data, cluster interconnect heartbeat of the Cluster 
1 x Ethernet as Standby network (that means no IP address!)  - This would be configured as a second ip address subnet.

NOTE: Both networks must be bridged (recommendation from HP) 

If you have configured a Standby network card, it will take over in the case of a problem with one of the primary network cards. This is only the case if the cards are the same card type (only Ethernet or  FDDI).  

Once the cluster interconnect is connected modify the following:

The /etc/cmcluster/cmclnodelist file is used by HP Serviceguard Extension for remote operations. If this file is not configured, HP Serviceguard Extension will use the /.rhosts file.  

Modify the /etc/cmcluster/cmclnodelist file:
Format of the file is:
[hostname] [rootuse] [#comment]

   Example of a "/etc/cmcluster/cmclnodelist" equivalence file: 
        nodehp1 root #node1
        nodehp2 root #node2
        nodehp1 oracle # software owner on node1
        hodehp2 oracle # software owneron node2 

1.4 Unix User and Group Creation 

Create a user who will own the Oracle RAC software. This must be done on each node in the cluster using the same uid and gid for each user.

1. Log in as the root user. 

2. Create a unix database administrator group and oracle user:
Look at /etc/group, use any available gid this example uses 200 

        # groupadd -g 200 dba

Look at /etc/passwd and ensure that the uid you select is not used. This example uses uid 300 and the newly created gid for the dba group. 

        # useradd -u 300 -g 200 -d /home/oracle -s /usr/bin/csh -m oracle 



2. Pre-Cluster Configuration 

2.1 Modifying the /etc/lvmrc File as the root user 

Turn off automatic volume group activation to keep shared volume groups from being activated at boot time. You want the shared volume groups enabled with the cluster startup: 

        Copy the /etc/lvmrc to a backup file
        # cp /etc/lvmrc /etc/lvmrc_orig:
        Modify the /etc/lvmrc:
        From:
        AUTO_VG_ACTIVATE=1
        To:
        AUTO_VG_ACTIVATE=0 

Add entries to the custom_vg_activation function in the /etc/lvmrc file for all volume groups that include logical volumes with non shared filesystems on them /etc/lvmrc example: 

     custom_vg_activation()
    {
    # e.g. /sbin/vgchange -a y -s
    # parallel_vg_sync "/dev/vg00 /dev/vg01"
    # parallel_vg_sync "/dev/vg02 /dev/vg03"

    /sbin/vgchange -a y vg00
    /sbin/vgchange -a y vg01
    /sbin/vgchange -a y vg02
    /sbin/vgchange -a y vg03

    return 0
    } 

2.2 Creating Shared Logical Volumes 

On the first node:
pvcreate -f /dev/rdsk/c0t12d0                     - Initialize direct access to a physical volume
mkdir /dev/vg_ops                                      - Create a directory in the /dev directory with the name of the volume group
mknod /dev/vg_ops/group c 64 0x060000  - Major number will always be 64 but the minor number must be unique
vgcreate /dev/vg_ops /dev/dsk/c0t12d0      - Create the volume group
vgchange -a y vg_ops                                  - Activate the volume group 


lvcreate -n P901_control_01.ctl -L 110 /dev/vg_ops - Create your logical volumes
lvcreate -n P901_control_02.ctl -L 110 /dev/vg_ops
lvcreate -n P901_control_03.ctl -L 110 /dev/vg_ops
lvcreate -n P901_system_01.dbf -L 400 /dev/vg_ops
lvcreate -n P901_log1_01.log -L 120 /dev/vg_ops
lvcreate -n P901_log1_02.log -L 120 /dev/vg_ops
lvcreate -n P901_log1_03.log -L 120 /dev/vg_ops
lvcreate -n P901_log2_01.log -L 120 /dev/vg_ops
lvcreate -n P901_log2_02.log -L 120 /dev/vg_ops
lvcreate -n P901_log2_03.log -L 120 /dev/vg_ops
lvcreate -n P901_spfile1.dbf -L 5 /dev/vg_ops
lvcreate -n P901_users_01.dbf -L 120 /dev/vg_ops
lvcreate -n P901_temp_01.dbf -L 100 /dev/vg_ops
lvcreate -n P901_undotbs_01.dbf -L 312 /dev/vg_ops
lvcreate -n P901_undotbs_02.dbf -L 312 /dev/vg_ops
lvcreate -n P901_example_01.dbf -L 160 /dev/vg_ops
lvcreate -n P901_cwmlite_01.dbf -L 100 /dev/vg_ops
lvcreate -n P901_indx_01.dbf -L 70 /dev/vg_ops
lvcreate -n P901_tools_01.dbf -L 20 /dev/vg_ops
lvcreate -n P901_drsys_01.dbf -L 90 /dev/vg_ops 

          vgchange -a n vg_ops                                  - Deactivate the volume group
          vgexport -v -s -p -m /tmp/vg_ops.map /dev/vg_ops - Create a map of the logical volume
          rcp /tmp/vg_ops.map opcbhp2:/tmp/vg_ops.map     - Copy the volume map to each node 

On the other nodes:
mkdir /dev/vg_ops
mknod /dev/vg_ops/group c 64 0x060000
vgimport -v -s -m /tmp/vg_ops.map /dev/vg_ops   - Create the volume group and logical volumes on the other nodes 

Modify the ownership an permissions on both nodes, this example shows the commands if being done from the node where the logical volumes were originally created:
# chown oracle:dba /dev/vg_ops/r*
# remsh nodehp2 chown oracle:dba /dev/vg_ops/r*
# chmod 777 /dev/vg_ops
# remsh nodehp2 chmod 777 /dev/vg_ops
# chmod 660 /dev/vg_ops/r*
# remsh nodehp2 chmod 660 /dev/vg_ops/r*  

Note:  When creating a new volume group the minor number must be unique when issuing the "mknod" command.  You can use the following command to see which minor numbers are already in use: 

    # find /dev -name group -exec ls -l {} ; 

            crw------- 1 root sys 64 0x060000 May 6 07:52 /dev/vg_ops/group 

In this example the minor listed for "vg_ops" is "0x060000" so if creating a new volume group "0x060000" could not be used.  Valid minor numbers range from "0x010000" to "0xFF0000". 

2.3 Cluster Software Installation 

The HP Serviceguard Extension for RAC is installed from the Applications CD-ROM of HP-UX using "swinstall" 

2.4 Form a Cluster 

1. Steps to configure the cluster: 

Use cmquerycl to create a cluster configuration file 

The cmquerycl command is used to create a default cluster configuration ascii file. You must specify each node that belongs to the cluster with the -n option. This needs to be performed on one node only.  

      # cmquerycl -v -C /etc/cmcluster/cmclconf.ascii -n nodehp1 -n nodehp2 

2. Modify the cluster configuration file 

Parameters that needed modification on nodehp . Note that this cluster is running a minimal configuration. All other parameters in the ascii configuration file where set automatically such as heartbeat configuration.:
CLUSTER_NAME                 #example nodehp
FIRST_CLUSTER_LOCK     # /dev/vg_ops
FIRST_CLUSTER_PV           # /dev/dsk/c0t12d0
OPS_VOLUME_GROUP      # /dev/vg_ops
DLM_ENABLED                   # NO
GMS_ENABLED                   # NO

Additonal Information:
FIRST_CLUSTER_LOCK, FIRST_CLUSTER_PV = The cluster lock volume group and disk are used for the same purpose as a quorum device.  This volume group and disk must be accessible by all nodes.  A failure of a node to access the lock volume will result with the node leaving the cluster.  

OPS_VOLUME_GROUP = All cluster aware volume groups need to be identified
DLM_ENABLED and GMS_ENABLED = set to NO when using >8.1.7 

3. Use cmcheckconf to verify the cluster configuration file 

      Verify the cluster configuraion file 
      # cmcheckconf -v -C /etc/cmcluster/cmclconf.ascii  

4. Use vgchange to activate the lock volume group 

      Activate the lock volume group which is vg_ops on the nodehp cluster:
      # vgchange -a y vg_ops

5. Use cmapplyconf to copy the cluster configuration to all nodes 

      Use the cmapplyconf command to apply the configuration to all nodes:
      # cmapplyconf -v -C /etc/cmcluster/cmclconf.ascii  

6. Use vgchange again to deactive the lock volume group 

      Deactivate the lock volume group:
      # vgchange -a n vg_ops 

2.5 Basic Cluster Administration 

Starting & Stopping Cluster Nodes

Starting the cluster: 

     cmruncl to start the cluster:
     # cmruncl 

     Use vgchange to mark shared volume groups shared from one node:
     # vgchange -S y -c y vg_ops

     Use vgchange to activate shared logical volumes from each node:
     # vgchange -a s vg_ops
     # remsh nodehp2 /usr/sbin/vgchange -a s vg_ops 

     Use cmhaltcl to stop the cluster or cmhaltnode to remove a single node from the cluster:
     # cmhaltnode 

     Adding a Node Back Into a Running Cluster
     Use cmrunnode to add the node back into a running cluster
     # cmrunnode 

2.6 Log Files for Cluster 

/var/adm/syslog/syslog.log contains the system log for HP Serviceguard Extension for RAC messages.
/var/adm/clic_log is used for HyperFabric interface log if this is being used. 



3.0 Preparing for the installation of RAC 

The Real Application Clusters installation process includes three major tasks. 

1. Configure the shared disks and UNIX preinstallation tasks.  

2. Run the Oracle Universal Installer to install the Oracle9i Enterprise Edition and the Oracle9i Real Application Clusters software.  

3. Create and configure your database.  

3.1 Configure the Shared Disks 

Real Application Clusters requires that all each instance be able to access a set of unformatted devices on a shared disk subsystem. These shared disks are also referred to as raw devices. If your platform supports an Oracle-certified cluster file system, however, you can store the files that Real Application Clusters requires directly on the cluster file system. 

The Oracle instances in Real Application Clusters write data onto the raw devices to update the control file, server parameter file, each datafile, and each redo log file. All instances in the cluster share these files. 

The Oracle instances in the RAC configuration write information to raw devices defined for: 

· The control file 

· The spfile.ora 

· Each datafile 

· Each ONLINE redo log file 

· Server Manager (SRVM) configuration information 

It is therefore necessary to define raw devices for each of these categories of file. The Oracle Database Configuration Assistant (DBCA) will create a seed database expecting the following configuration:- 

	Raw Volume 
	File Size 
	Sample File Name 

	SYSTEM tablespace 
	400 Mb 
	db_name_raw_system_400m 

	USERS tablespace 
	120 Mb 
	db_name_raw_users_120m 

	TEMP tablespace 
	100 Mb 
	db_name_raw_temp_100m 

	UNDOTBS tablespace per instance 
	312 Mb 
	db_name_raw_undotbsx_312m 

	CWMLITE tablespace 
	100 Mb 
	db_name_raw_cwmlite_100m 

	EXAMPLE 
	160 Mb 
	db_name_raw_example_160m


