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Overview

This document applies to:

Oracle® Database 10g R2 running on Red Hat® Enterprise Linux® or
Oracle Enterprise Linux 4.7 AS x86_64

Oracle Database 10g R2 running on Red Hat Enterprise Linux or Oracle
Enterprise Linux 5.2 AS x86_64

Oracle Database 11g R1 running on Red Hat Enterprise Linux or Oracle
Enterprise Linux 5.2 AS x86_064

NOTE: The document provides a generalized guide to configure the network and
storage requirements for running the Dell|Oracle database on a system installed
with the Red Hat Enterprise Linux or the Oracle Enterprise Linux operating system.
For the list of network and storage configurations supported by your system,
select the Del™ Validated Components link on the Oracle Database and
Applications Solutions website at dell.com/oracle.

Required Documentation for Deploying the
Dell|Oracle Database

The documents required for installing the Dell | Oracle Database are:

Dell PowerEdge Systems Oracle Database on Enterprise Linux x86_64
Operating System and Hardware Installation Guide — Describes the
required minimum hardware and software versions, how to install and
configure the operating system, how to verify the hardware and
software configurations, and how to obtain open source files

Dell Powerlidge Systems Oracle Database on Enterprise Linux x86_64
Storage and Network Guide — Describes how to install and configure the
network and the storage solutions
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*  Dell Powerlidge Systems Oracle Database on Enterprise Linux x86_64
Database Setup and Installation Guide — Describes how to install and
configure the Oracle database

*  Dell Powerlidge Systems Oracle Database on Enterprise Linux x86_64
Troubleshooting Guide — Describes how to add a new node to your cluster,
and how to troubleshoot and resolve errors encountered during the
installation procedures described in the previous modules

Q NOTE: All modules provide information on how to receive technical assistance
from Dell.

Terminology Used in This Document

Throughout this document, the terms logical unit number (LUN) and virtual
disk are used synonymously. The term LUN is commonly used in a Del/EMC
Iibre Channel storage system environment. The term virtual disk 1s
commonly used in a Dell PowerVault™ SAS (PowerVault MD3000i

and PowerVault MD3000i with PowerVault MD1000 expansion) or

a Dell EqualLogic iSCSI storage environment.

This document uses the term Enterprise Linux as applicable to both Red Hat
Enterprise Linux and Oracle Enterprise Linux, unless stated specifically.

Getting Help

Dell Support

* For detailed information on the use of your system, see the documentation
that was shipped with your system components.

*  For white papers, Dell-supported configurations, and general information,
see the Oracle Database and Applications Solutions website at
dell.com/oracle.

*  For Dell technical support for your hardware and operating system
software, and to download the latest updates for your system, sce the
Dell Support website at support.dell.com.
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Information about contacting Dell is provided in the Dell PowerEdge
Systems Oracle Database on Enterprise Linux x86_64 Troubleshooting
Guide of your system, available on the Dell Support website at
support.dell.com.

Dell Enterprise Training and Certification is now available;
see dell.com/training for more information. This training service may
not be offered in all locations.

Oracle Support

For training information on your Oracle software and application
clusterware, and for information about contacting Oracle, see the Oracle
website at oracle.com, or see your Oracle documentation.

Technical support, downloads, and other technical information is available
at the My Oracle Support website at metalink.oracle.com.

For information on installing and configuring Oracle, see the Dell
Powerkdge Systems Oracle Database on Enterprise Linux x86_64 Database
Setup and Installation Guide, available on the Dell Support website at
support.dell.com.
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Fibre Channel Cluster Setup

A WARNING: Before you begin any of the procedures in this section, read
the safety information that shipped with your system. For additional best
practices information, see the Dell Regulatory Compliance website at
www.dell.com/regulatory_compliance.

This section helps you to verify the hardware connections, and the hardware
and software configurations of the Iibre Channel cluster set up by the
Dell Professional Services representative.

Figure 2-1 and Figure 2-3 show an overview of the connections required for
the cluster, and Table 2-1 summarizes the cluster connections.

Hardware Connections for a Fibre Channel
Cluster

See Figure 2-1 to visually verify all hardware connections of a Fibre Channel
cluster. Table 2-1 lists the Fibre Channel hardware connections depicted in
Figure 2-1.
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Figure 2-1. Hardware Connections for a Fibre Channel Cluster

Client Systems

Gigabit Ethernet Switches
(private network)

PowerEdge Systems
(Oracle Database)

Del/EMC Fibre ‘= i Dell/EMC Fibre Channel Switches (SAN)
Channel Storage

Systems

= CAT 5e/6 (Public NIC)

—— CAT 5e/6 (Copper Gigabit NIC)
Fiber Optic Cables

— — - Additional Fiber Optic Cables

Table 2-1. Fibre Channel Hardware Interconnections

Cluster Connections

Component

Dell™ * One Category 5 enhanced (CAT 5e) or CAT 6 cable from the
PowerEdge™ public NIC to the LAN

system node * One CAT 5e or CAT 6 cable from the private Gigabit NIC to the
Gigabit Ethernet switch

* One CAT 5S¢ or CAT 6 cable from a redundant private Gigabit NIC
to a redundant Gigabit Ethernet switch

* One fiber optic cable from HBA 0 to Fibre Channel switch 0
* One fiber optic cable from HBA 1 to Fibre Channel switch 1
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Table 2-1.  Fibre Channel Hardware Interconnections (continued)

Cluster Connections
Component

Dell/EMC Fibre ¢ Two CAT 5e or CAT 6 cables connected to the LAN
Channel storage

. One to four fiber optic cable connections to cach Fibre Channel
system

switch. For example, for a four-port configuration:

— One fiber optic cable from SPA port 0 to Fibre Channel switch 0
— One fiber optic cable from SPA port 1 to Fibre Channel switch 1
— One fiber optic cable from SPB port 0 to Fibre Channel switch 1
— One fiber optic cable from SPB port 1 to Fibre Channel switch 0

Dell/EMC Fibre * One to four fiber optic cable connections to the Dell/EMC Fibre
Channel switch Channel storage system

* One fiber optic cable connection to each PowerEdge system HBA

Gigabit * One CAT 5¢ or CAT 6 connection to the private Gigabit NIC on
Ethernet each PowerEidge system
switch

* One CAT 5¢ or CAT 6 connection to the remaining Gigabit
Ethernet switch

Before You Begin

Verify that the following tasks are completed for your cluster:
*  All hardware components are installed in the rack.

*  All hardware interconnections are set up as shown in Figure 2-1 and
Figure 2-3, and listed in Table 2-1.

* Alllogical unit numbers (LUNs), RAID groups, and storage groups are
created on the Dell/EMC Fibre Channel storage system.

* Storage groups are assigned to the nodes in the cluster.

A CAUTION: Before you perform the procedures in the following sections,
ensure that the system hardware and cable connections are installed correctly.
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Cabling Your Fibre Channel Storage System

Depending on your requirements, you can configure your Oracle database
Iibre Channel cluster storage system in one of the following configurations:

*  Direct-attached Fibre Channel (see Figure 2-2)
*  Four-port SAN-attached Fibre Channel (see Figure 2-3)

The following sections describe the cabling requirements for these
configurations.

Direct-Attached Fibre Channel Configuration

To configure your nodes in a direct-attached Fibre Channel configuration:
1 Connect one optical cable from HBA 0 on node 1 to port 0 of SP-A.
2 Connect one optical cable from HBA 1 on node 1 to port 0 of SP-B.
3 Connect one optical cable from HBA 0 on node 2 to port 1 of SP-A.
4 Connect one optical cable from HBA 1 on node 2 to port 1 of SP-B.

See Figure 2-2 for the cable connections in a SAN-Attached Fibre Channel
cluster.

Figure 2-2. Cabling in a Direct-Attached Fibre Channel Cluster

Two HBA Ports for Node 1 Two HBA Ports for Node 2
A A

Dell/EMC CX4-480 Fibre Channel Storage
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SAN-Attached Fibre Channel Configuration
To configure your nodes in a four-port SAN-attached configuration:

1 Connect one optical cable from SP-A port 0 to Fibre Channel switch 0.
Connect one optical cable from SP-A port 1 to Fibre Channel switch 1.
Connect one optical cable from SP-A port 2 to Fibre Channel switch 0.
Connect one optical cable from SP-A port 3 to Fibre Channel switch 1.
Connect one optical cable from SP-B port 0 to Fibre Channel switch 1.
Connect one optical cable from SP-B port 1 to Fibre Channel switch 0.
Connect one optical cable from SP-B port 2 to Fibre Channel switch 1.
Connect one optical cable from SP-B port 3 to Fibre Channel switch 0.

W 0 N O 1A WN

Connect one optical cable from HBA () on node 1 to Fibre Channel switch 0.

10 Connect one optical cable from HBA 1 on node 1 to Fibre Channel switch 1.
11 Connect one optical cable from HBA 0 on node 2 to Fibre Channel switch 0.
12 Connect one optical cable from HBA 1 on node 2 to Fibre Channel switch 1.
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See Figure 2-3 for the cable connections in a SAN-attached Fibre Channel
cluster.

Figure 2-3. Cabling in a SAN-Attached Fibre Channel Cluster

Two HBA Ports for Node 1 Two HBA Ports for Node 2

Dell/EMC CX4-480 Fibre Channel Storage
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SAS Cluster Setup for the Dell
PowerVault MD3000 and MD1000
Expansion Enclosures

A WARNING: Before you begin any of the procedures in this section, read the
safety information that shipped with your system. For additional best practices
information, see the Dell Regulatory Compliance website at
www.dell.com/regulatory_compliance.

To configure the Dell™ PowerEdge™ systems and the Dell PowerVault™

MD3000 and MD1000 storage enclosure to function in a Oracle®

Real Application Cluster (RAC) environment:

1 Verify the hardware and software configurations as described in this section
by using Figure 3-1, Table 3-1, and Figure 3-2 for reference.

2 Tollow the steps in "Setting up the SAS Cluster With PowerVault MD3000
and MD1000 Expansion Enclosures" on page 19.
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Figure 3-1. Cabling the Serial-Attached SCSI (SAS) Cluster and the Dell PowerVault
MD3000 Storage Enclosure

Private Network

PowerEdge Systems e

PowerVault MD3000 g

Storage System
ge oy CAT 5e/6 (Public NIC)

— CAT 5e/6 (Copper Gigabit NIC)
— Fiber Optic Cables

Two PowerVault i
MD1000 Expansion [
Enclosures

Table 3-1. SAS Cluster Hardware Interconnections

Cluster Component Connections

PowerEdge system ¢ One CAT 5¢/6 cable from public NIC to the local area
node network (LAN)

One CAT 5¢/6 cable from private Gigabit NIC to Gigabit
Ethernet switch (private network)

One CAT 5¢/6 cable from redundant private Gigabit NIC to
redundant Gigabit Ethernet switch (private network)

* Two SAS connections to PowerVault MD3000 system node
through the SAS 5/E

NOTE: For more information on the PowerEdge system node
interconnection, see "Setting up the SAS Cluster With PowerVault
MD3000 and MD1000 Expansion Enclosures” on page 19.
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Table 3-1. SAS Cluster Hardware Interconnections (continued)

Cluster Component Connections

PowerVault * Two CAT 5¢/6 cables connected to LAN (one from each storage
MD3000 storage processor module)
enclosure

* Two SAS connections to each PowerEdge system node through

the SAS 5/F. cables

NOTE: For more information on the PowerVault MD3000 storage
enclosure interconnection, see "Setting up the SAS Cluster With
PowerVault MD3000 and MD1000 Expansion Enclosures” on

page 19.
Dell PowerVault * Additional SAS cable connections as required for the
MD1000 storage PowerVault MD1000 expansion enclosure
enclosure
(optional)

Setting up the SAS Cluster With PowerVault
MD3000 and MD1000 Expansion Enclosures

Task 1: Hardware Setup

SAS clusters can only be installed in a direct-attached cluster and are limited
to two nodes only.

To configure your nodes in a direct-attached configuration:

1 Connect one SAS cable from a port of the SAS controller of node 1 to
the In-0 port of RAID controller 0 in the PowerVault MD3000
storage enclosure.

2 Connect one SAS cable from the other port of the SAS controller of
node 1 to the In-0 port of RAID controller 1 in the PowerVault MD3000

storage enclosure.

3 Connect one SAS cable from a port of the SAS controller of node 2 to the
In-1 port of RAID controller 0 in the PowerVault MD3000 storage
enclosure.

4 Connect one SAS cable from the other port of SAS controller of node 2 to
the In-1 port of RAID controller 1 in the PowerVault MD3000

storage enclosure.
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5 (Optional). Connect two SAS cables from the two PowerVault MD3000
storage enclosures out ports to the two In ports of the first PowerVault
MD1000 expansion enclosure.

6 (Optional). Connect two SAS cables from the two PowerVault MD1000
storage enclosures out ports to the In-0 ports of the second PowerVault
MD1000 expansion enclosure.

ﬁ NOTE: For information on configuring the PowerVault MD1000 expansion
enclosure, see the PowerVault MD3000 storage system documentation, available on
the Dell Support website at support.dell.com.

Figure 3-2. Cabling the Direct-Attached SAS Cluster
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Task 2: Installing Host-Based Storage Software

To install the necessary host-based storage software for the PowerVault
MD3000 storage enclosure, use the Dell PowerVault Resource media that was
shipped with the system. To install the Modular Disk Storage Manager
software on the Master node and the Multi-Path (MPIO) software on the
remaining nodes, follow the procedures in the PowerVault MD3000 storage
enclosure documentation.

Task 3: Verifying and Upgrading the Firmware

1 Discover the direct-attached storage of the host system using the
Modular Disk Storage Manager (MDSM) software that is installed on the
host system.

2 Verify that the firmware for the following storage components is at the
minimum required version:

*  RAID controller firmware
*  PowerVault MD3000 storage system firmware

*  PowerVault MD1000 expansion enclosure firmware

m NOTE: For the minimum firmware version requirements, select the Dell Validated
Components link on the Oracle Database and Applications Solutions website at
dell.com/oracle.

Task 4: Installing the SAS 5/E Adapter Driver
Install the SAS 5/E driver from the PowerVault MD3000 Resource media.

[E4 NOTE: Ensure that the version of the SAS 5/E driver is the same or newer than the
version listed in the Dell Validated Components link on the Oracle Database and
Applications Solutions website at dell.com/oracle.

For assistance in installing drivers on both nodes of the cluster, see the
documentation that came with the PowerVault MD3000 storage enclosure

and the SAS HBAs.
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Task 5: Post Installation

After installing the drivers and the software, perform the post installation tasks
listed in the PowerVault MD3000 Installation Guide. Create the environment
shown in the Dell PowerFEdge Systems Oracle Database on Enterprise Linux
x86_64 Operating System and Hardware Installation, and the Linux Guide.
Both documents are available on the Dell Support website at support.dell.com.

Q NOTE: Itis recommended that you configure the disks for the LUNS in a RAID 10
configuration.
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ISCSI Cluster Setup for the Dell
PowerVault MD3000i and MD1000
Storage Enclosures

A WARNING: Before you begin any of the procedures in this section, read the
safety information that shipped with your system. For additional best practices
information, see the Dell Regulatory Compliance website at
www.dell.com/regulatory_compliance.

This section provides information and procedures for configuring your
Dell™ PowerEdge™ system and the Dell PowerVault™ MD3000i and
MD1000 storage enclosures to function in a Oracle® Real Application
Cluster (RAC) environment.

Verify the hardware connections, and the hardware and software
configurations using the Supported Configuration section of the Dell
PowerVault MD3000i Support Matrix, available on the Dell Support website
at support.dell.com.

Q NOTE: If you are using a PowerVault MD3000i storage enclosure with Oracle
Enterprise Linux® 5:
1. Run the following script to install the multipath driver; do not install the multipath
from the PowerVault MD3000i Modular Disk Storage Manager (MDSM) media:
dell-oracle-deployment/scripts/standard/510-
rpms_scsi linuxrdac.sh
2. When prompted to install the multipath during the MDSM installation, select "No"
and continue the installation.

iSCSI Cluster Setup for the PowerVault Enclosure | 23



Table 4-1. iSCSI Hardware Interconnections

Cluster Component

Connections

PowerEdge system
node

* One CAT 5¢/6 cable from public NIC to the local area network
(LAN)

* One CAT 5¢/6 cable from private Gigabit NIC to Gigabit
Ethernet switch (private network)

* One CAT 5¢/6 cable from redundant private Gigabit NIC to

redundant Gigabit Ethernet switch (private network)

* One CAT 5¢/6 cable from iSCSI Gigabit NIC to Gigabit
Ethernet switch (iSCSI network)

NOTE: For additional information on the PowerVault MD3000i
storage enclosure, see your PowerVault MD3000i set-up
documentation, available on the Dell Support website at
support.dell.com.

PowerVault * Two CAT 5¢/6 cables connected to LAN (one from each storage

MD3000i storage processor module) for the management interface

system * Two CAT 5¢/6 cables per storage processor for iSCSI

interconnect

NOTE: For additional information on the PowerVault MD3000i
storage enclosure, see your PowerVault MD3000i set-up
documentation, available on the Dell Support website at
support.dell.com.

PowerVault * Additional SAS cable connections, as required for the

MD1000 storage PowerVault MD1000 expansion enclosure

expansion

enclosure

(optional)
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Setting Up the iSCSI Cluster for PowerVault
MD3000i and MD1000 Expansion Enclosures

Task 1: Hardware Setup

Direct-attached iSCSI clusters are limited to two nodes only.

Figure 4-1. Cabling iSCSI Direct-Attached Clusters

Standalone (One or Two) Host System

Two-Node Cluster

LAN/WAN Ethernet
Management
[
PowerVault MD3000i /] vV
o bl -

RAID Enclosure
(Dual) Controller

—CAT 5e/6 (Public NIC)
——Fiber Optic Cables

To configure your nodes in a direct-attached configuration, see Figure 4-1,
and complete the following steps:
1 Connect one CAT 5¢/6 cable from a port (iSCSI HBA or NIC) of node 1 to
the In-0 port of RAID controller 0 in the PowerVault MD30001 storage

enclosure.

2 Connect one CAT 5¢/6 cable from the other port (iISCSI HBA or NIC) of
node 1 to the In-0 port of RAID controller 1 in the PowerVault MD3000i
storage enclosure.

3 Connect one CAT 5¢/6 cable from a port (iISCSI HBA or NIC) of node 2 to
the In-1 port of RAID controller 0 in the PowerVault MD3000i storage

enclosure.
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4 Connect one CAT 5¢/6 cable from the other port (iISCSI HBA or NIC) of
node 2 to the In-1 port of RAID controller 1 in the PowerVault MD3000i

StOl’RgC enclosure.

5 (Optional). Connect two SAS cables from the two PowerVault MD3000
storage enclosures out ports to the two In ports of the first PowerVault
MD1000 expansion enclosure.

6 (Optional). Connect two SAS cables from the two PowerVault MD1000
storage enclosures out ports to the In-0 ports of the second MD1000
expansion enclosure.

g NOTE: For information on configuring the PowerVault MD1000 expansion
enclosure, see the PowerVault MD3000i storage system documentation, available
on the Dell Support website at support.dell.com.

Switched iSCSI clusters can support up to eight nodes.

Figure 4-2. Cabling iSCSI Switched Clusters
\
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To configure your nodes in a switched configuration, see Figure 4-2, and
complete the following steps:

1

10

Connect one CAT 5¢/6 cable from a port (iISCSI HBA or NIC) of node 1 to
the port of network switch 1.

Connect one CAT 5¢/6 cable from a port (iISCSI HBA or NIC) of node 1 to
the port of network switch 2.

Connect one CAT 5¢/6 cable from a port (iISCSI HBA or NIC) of node 2 to

the port of network switch 1.

Connect one CAT 5¢/6 cable from a port (iISCSI HBA or NIC) of node 2 to
the port of network switch 2.

Connect one CAT 5¢/6 cable from a port of switch 1 to the In-0 port of
RAID controller 0 in the PowerVault MD30001 storage enclosure.

Connect one CAT 5¢/6 cable from the other port of switch 1 to the In-0
port of RAID controller 1 in the PowerVault MD3000i storage enclosure.

Connect one CAT 5¢/6 cable from a port of switch 2 to the In-1 port of
RAID controller 0 in the PowerVault MD30001 storage enclosure.

Connect one CAT 5¢/6 cable from the other port of switch 2 to the In-1
port of RAID controller 1 in the PowerVault MD30001 storage enclosure.

(Optional). Connect two SAS cables from the two PowerVault MD3000i
storage enclosures out ports to the two In ports of the first PowerVault
MD1000 expansion enclosure.

(Optional). Connect two SAS cables from the two PowerVault MD3000
storage enclosures out ports to the In-0 ports of the second PowerVault
MD1000 expansion enclosure.

Q NOTE: For information on configuring the PowerVault MD1000 expansion

enclosure, see the PowerVault MD3000i storage system documentation,

available on the Dell Support website at suport.dell.com. It is recommended to

use a separate network for the iSCSI storage infrastructure. If a separate network
cannot be dedicated for iSCSI, assign the storage function to a separate virtual
local area network (VLAN); this action creates independent logical networks within
a physical network.
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Task 2: Installing Host-based Software Needed for Storage

To install the necessary host-based storage software for the PowerVault
MD30001 storage system, use the Dell PowerVault Resource media that came
with your PowerVault MD3000i storage system. Follow the procedures in the
PowerVault MD3000i storage enclosure documentation, available from the
Dell Support website at support.dell.com, to install the Modular Disk Storage
Manager Software on the Master node and the Multi-Path (MPIO) software on
the remaining nodes.

Task 3: Verifying and Upgrading the Firmware

1 Discover the direct-attached storage of the host system using the Modular
Disk Storage Manager software that is installed on the host system.

2 Verify that the firmware for the following storage components is at the
minimum required version.

e MD3000i storage system firmware

*  MDI1000 expansion enclosure firmware

[E4 NOTE: For the minimum firmware version requirements, select the Dell Validated
Components link on the Oracle Database and Applications Solutions website at
dell.com/oracle.

Post Installation Tasks

After installing the drivers and the software, perform the post installation tasks
listed in the PowerVault MD3000i Installation Guide, available from the

Dell Support website at support.dell.com, to create the environment shown in
Table 4-1 on page 24.
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ISCSI Cluster Setup for the Dell
EquallLogic PS Series Storage
System

A WARNING: Before you begin any of the procedures in this section, read the
safety information that shipped with your system. For additional best practices
information, see the Dell Regulatory Compliance website at
www.dell.com/regulatory_compliance.

EqualLogic Terminology

The EqualLogic PS series storage array includes storage virtualization
technology. To better understand how these arrays operate, it is helpful to
be familiar with some of the terminology used to describe these arrays and
their functions:

*  Member — a single PS series array

*  Group — a set of one or more members that can be centrally managed,;
host systems access the data through a single group IP address

¢ Pool

*  Volume — a LUN or virtual disk that represents a subset of the capacity
of a pool

a RAID that can consist of the disks from one or more members

Setting up the Dell EqualLogic iSCSI
Storage System

Host systems can be attached to the Dell™ EqualLogic PS5000XV iSCSI
array through an IP SAN industry-standard Gigabit Ethernet switch.

Figure 5-1 shows the recommended network configuration for a dual control
module Dell EqualLogic PS5000XV array. This configuration includes two
Dell PowerConnect™ 6200 series Gigabit Ethernet switches to provide the
highest network availability and the maximum network bandwidth.
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[E4 NOTE: It is recommended to use two Gigabit Ethernet switches. In the event of a
switch failure in a single Ethernet switch environment, all hosts lose access to the
storage until the switch is physically replaced and the configuration restored. In
such a configuration, there must be multiple ports with link aggregation providing
the inter-switch, or trunk connection. From each of the control modules, it is
recommended to connect one Gigabit interface to one Ethernet switch, and to
connect the other two Gigabit interfaces to the other Ethernet switch.

Figure 5-1. Recommended Network Configuration

PowerConnect 6200 Gigabit PowerConnect 6200 Gigabit

High-Bandwidth Inter-Switch Link

Rear-View of Dell EqualLogic PS5000XV
iSCSI Storage Array

] L1l
C I
| g | || AR
.de__m [ ] [ ] L1
= o g = ———iSCSI SAN
PowerSupply and
Cooling Module 1 PowerSupply and
Cooling Module 0
Control Module 1 Control Module 0

Figure 5-2 is an architectural overview of a sample Oracle® Real Application
Cluster (RAC) configuration with three Dell EqualLogic PS5000XV arrays.
The Dell EqualLogic PS5000XV storage arrays provide the physical storage
capacity for the RAC database. The group oracle-group includes three

Dell EqualLogic PS5000XV members: oracle-member(1, oracle-member02,
and oracle-member03. When a member is initialized, it can be configured

with RAID 10, RAID 5, or RAID 50.
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Figure 5-2. Sample Oracle RAC Configuration with Three PS5000XV Arrays
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NOTE: For more information on how to initialize an EquallLogic array, consult the
Dell Equallogic User's Guide available on the Dell Support website at
support.dell.com.
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A Dell EqualLogic PS-series storage group can be segregated into multiple
tiers or pools. Tiered storage provides administrators with greater control over
how disk resources are allocated. At any one time, a member can be assigned
to only one pool. It is easy to assign a member to a pool and to move a
member between pools with no impact to data availability. Pools can be
organized according to different criteria, such as disk types or speeds,

RAID levels, and application types.

In Figure 5-2, pools are organized by member RAID levels:
*  One pool with the name RAID-10 consists of RAID 10 members
*  One pool with the name RAID-5 consists of RAID 5 members

Creating Volumes

Before data can be stored, the physical disks of the Dell EqualLogic
PS5000XV storage array must be configured into usable components,

known as volumes. A volume represents a portion of the storage pool, with a
specific size, access controls, and other attributes. A volume can be spread
across multiple disks and group members. The volume is seen on the network
as an iSCSI target. Volumes are assigned to a pool and can be easily moved
between pools, with no impact to data availability. In addition, based on the
overall workload of the storage hardware resources within the pool, automatic
data placement and automatic load balancing occurs within a pool.
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Table 5-1 shows a sample volume configuration.

Table 5-1. Volumes for Oracle RAC Configuration
Volume Minimum RAID Numberof  Used For Operating System
Size Partitions Mapping
First Area 1024 MB 10 Three of 300 Voting Disk, Three block
Volume MB each Oracle Cluster  devices, each for
Registry (OCR), Voting Disk,
and SPFILE for OCR, and
ASM instance ~ SPFILE
Second Area Larger than 10 One Data ASM disk group
Volume(s)  the size DATABASEDG
of your
database
Third Area  Minimum 5 One Flash Recovery  ASM disk group
Volume(s)  twice the Area FLASHBACKDG

size of your
sccond area
volume(s)

Create volumes in the Dell EqualLogic PS5000XV array and create access list
to allow all host iSCSI network interfaces to access the volumes. For example,
the following volumes are created:

* mdi-ocr-css-spfile
* mdi-datal
* mdi-data2

¢  mdi-fral

Configuring the iSCSI Networks

It is recommended to configure the host network interfaces for iSCSI traffic
to use Flow Control and Jumbo Frame for optimal performance. Use the
ethtool utility to configure Flow Control.

Use the following command to check for Flow Control (RX/TX Pause) on
the interfaces: # ethtool -a <interface>
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For example:

# ethtool -a eth2
Pause parameters for eth2:

Autonegotiate: on
RX: on
TX: on

This example shows that Flow Control is already turned on. If it is not turned
on, use the following command to turn on Flow Control:
# ethtool -A <interface> rx on tx on

Jumbo Frame is configured in the /etc/sysconfig/network-scripts/ifcfg-
<interface> scripts, by adding the MTU="<mtu-value>" parameter.

The example below shows the MTU set to 9000.
# cat /etc/sysconfig/network-scripts/ifcfg-eth2
DEVICE=eth?2
HWADDR=00:15:17:80:43:50
ONBOOT=yes

TYPE=Ethernet

BOOTPROTO=none

IPADDR=10.16.7.125
NETMASK=255.255.255.0

USERCTL=no

MTU=9000

Verify the Jumbo Frame setting using the i fconfig command:

$ ifconfig eth2
eth?2 Link encap:Ethernet HWaddr
00:15:17:80:43:50

inet addr:10.16.7.125 Bcast:10.16.7.255
Mask:255.255.255.0

inet6 addr: fe80::215:17ff:£fe80:4350/64
Scope:Link

UP BROADCAST RUNNING MULTICAST MTU:9000
Metric:1

RX packets:3348411 errors:0 dropped:0
overruns:0 frame:0

TX packets:2703578 errors:0 dropped:0
overruns:0 carrier:0

collisions:0 txgqueuelen:1000

34 | iSCSI Cluster Setup for EqualLogic Storage Systems



RX bytes:10647052076 (9.9 GiB)TX
bytes:11209177325(10.4 GiB)
Memory:d5ee0000-d5£00000

Configuring Host Access to Volumes

This section details the steps to configure the host access to iISCSI volumes
using the iscsiadm tool. The iscsiadm tool is the open-iSCSI administration
utility.
1 Loginto the system as root user. Verify the open-iSCSI initiator software is
installed on all host systems:
rpm -galgrep -i iscsi-initiator
If the open-iSCSI initiator RPM is installed, the following output is
displayed:
iscsi-initiator-utils-6.2.0.868-0.7.el5
If the output is not displayed, install the open-iSCSI initiator RPM.

2 Start up the iSCSI service.
service iscsi start

3 Enable the iSCSI service start-up at boot time.
hkconfig --add iscsi
chkconfig iscsi on
chkconfig --1list iscsi

4 Obtain the hardware address of each network interface on the host used
for iSCSI traffic.
grep -i hwaddr /etc/sysconfig/network-
scripts/ifcfg-ethn,
where n is the network interface number.

5 Create an interface for each network interface on the host used for
1SCSI traffic.

iscsiadm -m iface -I iface name --op=new,
where, iface_name is the name assigned to the interface.
iscsiadm -m iface -I iface name --op=update -n

iface.hwaddress -v hardware address

where, hardware_address is the hardware address of the interface obtained
in step 4.

For example, the following commands create an interface named
eth0-iface for the eth0 interface whose hardware address is

00:18:8B:4E:E6:CC:
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# iscsiadm -m iface -I ethO-iface --op=new

The new interface ethO-iface is added.

# iscsiadm -m iface -I ethO-iface --op=update -n
iface.hwaddress -v 00:18:8B:4E:E6:CC

ethO-iface updated

6 Verify the interfaces are created and associated properly:
iscsiadm -m iface

7 Modify the CHAP information in /etc/iscsi/iscsid.conf on the host.
node.session.auth.username = username
node.session.auth.password = password
discovery.sendtargets.auth.username = username
discovery.sendtargets.auth.password = password
where, username is the CHAP username defined in the EqualLogic
storage, and password is the CIHAP password defined in the EqualLogic
storage.

8 Restart the iSCSI service for the new configuration to take effect.
service iscsi stop
service iscsi start

9 Discover the targets from all ifaces created in step 5.
iscsiadm -m discovery -t st -p group ip address --
interface=iface namel --interface=iface name2 --
interface=iface name3 --interface=iface named4,
where, group_ip_address is the IP address of the EqualLogic storage
group, iface_namel, iface_name2, iface_name3, iface_name4, ctc, are the
network interfaces (as defined in step 5) on the host that is used for iSCSI
traffic.
For example, the following command discovers four volumes at group
IP address 10.16.7.100, from a host with two interfaces named as
ethO-iface and ethl-iface:
# iscsiadm -m discovery -t st -p 10.16.7.100 --
interface=ethO-iface --interface=ethl-iface
10.16.7.100:3260,1 ign.2001-05.com.equallogic:0-
8a0906-90ee59d02-e26£999767b4942e-mdi-ocr-css-
spfile
10.16.7.100:3260,1 ign.2001-05.com.equallogic:0-
8a0906-90ee59d02-e26£999767b4942e-mdi-ocr-css-
spfile
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10.16.7.100:3260,1 ign.2001-05.com.equallogic:

8a0906-93ee59d02-674£999767d4942e-mdi-datal

10.16.7.100:3260,1 ign.2001-05.com.equallogic:

8a0906-93ee59d02-674£999767d4942e-mdi-datal

10.16.7.100:3260,1 ign.2001-05.com.equallogic:

8a0906-95ce59d02-2e0£999767£4942e-mdi-data?2

10.16.7.100:3260,1 ign.2001-05.com.equallogic:

8a0906-95ce59d02-2e0£999767£4942e-mdi-data?2

10.16.7.100:3260,1 ign.2001-05.com.equallogic:

8a0906-97be59d02-d7e£99976814942e-mdi-fral

10.16.7.100:3260,1 ign.2001-05.com.equallogic:

8a0906-97be59d02-d7e£99976814942e-mdi-fral

10 Verify all volumes are discovered from all the ifaces on the host:

iscsiadm -m discovery —--print=1
For example
# iscsiadm -m discovery —--print=1

SENDTARGETS :

DiscoveryAddress: 10.16.7.100,3260

Target: igqn.2001-05.com.equallogic:0-8a0906-
90ee59d02-e26£999767b4942e-mdi-ocr-css-spfile
Portal: 10.16.7.100:3260,1

Iface Name: ethO-iface

Iface Name: ethl-iface

Target: igqn.2001-05.com.equallogic:0-8a0906-
93ee59d02-674£999767d4942e-mdi-datal

Portal: 10.16.7.100:3260,1

Iface Name: ethO-iface

Iface Name: ethl-iface

Target: ign.2001-05.com.equallogic:0-8a0906-
95ce59d02-2e0£999767f4942e-mdi-data?2

Portal: 10.16.7.100:3260,1

Iface Name: ethO-iface

Iface Name: ethl-iface
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Target: igqn.2001-05.com.equallogic:0-8a0906-
97be59d02-d7e£99976814942e-mdi-fral

Portal: 10.16.7.100:3260,1

Iface Name: ethO-iface

Iface Name: ethl-iface

iSNS:

No targets found.
STATIC:

No targets found.

Login to all targets (volumes) from each interface you created in step 5:
iscsiadm -m node -p group ip address --interface
iface name --login,

where, group_ip_address is the IP address of the EqualLogic storage
group, and iface_name is the network interface (as defined in step 5) on
the host that is used for iSCSI traffic.

The following example logs into three volumes from each of the two ifaces
(ethO-iface and ethl-iface) on a host.

# iscsiadm -m node -p 10.16.7.100 --interface
ethO-iface --login

Logging in to [iface: ethO-iface, target:
ign.2001-05.com.equallogic:0-8a0906-90ee59d02~-
e26f999767b4942e-mdi-ocr-css-spfile, portal:
10.16.7.100,3260]

Logging in to [iface: ethO-iface, target:
ign.2001-05.com.equallogic:0-8a0906-95ce59d02~-
2e0f999767f4942e-mdi-data2, portal:
10.16.7.100,3260]

Logging in to [iface: ethO-iface, target:
ign.2001-05.com.equallogic:0-8a0906-93ee59d02~-
674£999767d4942e-mdi-datal, portal:
10.16.7.100,3260]

Logging in to [iface: ethO-iface, target:
ign.2001-05.com.equallogic:0-8a0906-97be59d02~-
d7e£99976814942e-mdi-fral, portal:
10.16.7.100,3260]
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Login to [iface: ethO-iface, target: ign.2001-
05.com.equallogic:0-8a0906-90ee59d02-
e26f999767b4942e-mdi-ocr-css-spfile, portal:
10.16.7.100,3260] : successful

Login to [iface: ethO-iface, target: ign.2001-
05.com.equallogic:0-8a0906-95ce59d02-
2e0£999767f4942e-mdi-data2, portal:
10.16.7.100,3260] : successful

Login to [iface: ethO-iface, target: ign.2001-
05.com.equallogic:0-8a0906-93ee59d02-
674£999767d4942e-mdi-datal, portal:
10.16.7.100,3260] : successful

Login to [iface: ethO-iface, target: ign.2001-
05.com.equallogic:0-8a0906-97be59d02-
d7e£99976814942e-mdi-fral, portal:
10.16.7.100,3260] : successful

# iscsiadm -m node -p 10.16.7.100 --interface
ethl-iface --login

Logging in to [iface: ethl-iface, target:
ign.2001-05.com.equallogic:0-8a0906-90ee59d02~
e26£999767b4942e-mdi-ocr-css-spfile, portal:
10.16.7.100,3260]

Logging in to [iface: ethl-iface, target:
ign.2001-05.com.equallogic:0-8a0906-95ce59d02-
2e0£999767f4942e-mdi-data?2, portal:
10.16.7.100,3260]

Logging in to [iface: ethl-iface, target:
ign.2001-05.com.equallogic:0-8a0906-93ee59d02-
674£999767d4942e-mdi-datal, portal:
10.16.7.100,3260]

Logging in to [iface: ethl-iface, target:
ign.2001-05.com.equallogic:0-8a0906-97be59d02~-
d7ef99976814942e-mdi-fral, portal:
10.16.7.100,3260]
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Login to [iface: ethl-iface, target: ign.2001-
05.com.equallogic:0-8a0906-90ee59d02-
e26f999767b4942e-mdi-ocr-css—-spfile, portal:
10.16.7.100,3260] : successful

Login to [iface: ethl-iface, target: ign.2001-
05.com.equallogic:0-8a0906-95ce59d02-
2e0£999767f4942e-mdi-data2, portal:
10.16.7.100,3260] : successful

Login to [iface: ethl-iface, target: ign.2001-
05.com.equallogic:0-8a0906-93ee59d02~
674£999767d4942e-mdi-datal, portal:
10.16.7.100,3260] : successful

Login to [iface: ethl-iface, target: ign.2001-
05.com.equallogic:0-8a0906-97be59d02~-
d7ef99976814942e-mdi-fral, portal:
10.16.7.100,3260]: successful

12 Display and verify all active connections and sessions:
iscsiadm -m session -i

13 Verify that the partitions are visible in operating system:
cat /proc/partitions

14 Repeat step 1 to step 13 on all the other hosts in the cluster.

Configuring Device Mapper Multipath to Volumes

1 Run the /sbin/scsi_id command against the devices created for Oracle to
obtain their unique device identifiers:
/sbin/scsi id -gus /block/<device>
For example:
# scsi id -gus /block/sda

2 Uncomment the following section in /etc/multipath.conf.
blacklist {
wwid 26353900£02796769

devnode "” (ram|raw|loop|fd|md|dm-
|sr|scd|st) [0-9]*"

devnode ""“hd[a-z]"
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3 Uncomment the following section in /etc/multipath.conf.
defaults {

udev_dir /dev

polling interval 10

selector "round-robin 0"
path grouping policy multibus

getuid callout "/sbin/scsi id -g -u -s
/block/%n"

prio callout /bin/true

path checker readsector0

rr min_io 100

max_fds 8192

rr weight priorities
failback immediate

no _path retry fail

user friendly names yes

}

4 Add the following section in /etc/multipath.conf. The WWID is obtained
from step 1. Ensure the alias names are consistent on all hosts in the
cluster.
multipaths {

multipath {
wwid WWID of volumel
alias alias_of volumel
}
multipath {
wwid WWID of volume2
alias alias_of volume2

}

(Add a multipath subsection for each additional volume.)
}
The following sample includes configurations of four volumes.

multipaths {
multipath {
wwid 36090a028d059ee902e94b4
6797996fe2
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alias ocr-css-spfile
}
multipath {
wwid 36090a028d059ee932e94d4
6797994f67
alias datal
}
multipath {
wwid 36090a028d059ce952e94f4
6797990f2e
alias data2
}
multipath {
wwid 36090a028d0590e972e9414
689799%efd7
alias fral

}

Restart the multipath daemon and verify the alias names are displayed in
the multipath -11 output.

service multipathd restart

multipath -11

For example,

fral (36090a028d0590e972e9414689799%9efd7) dm-13
EQLOGIC,100E-00

[size=5.0G] [features=1

queue if no path] [hwhandler=0]

\_ round-robin 0 [prio=0] [enabled]

\ 96:0:0:0 sds 65:32 [active] [ready]

\_ 92:0:0:0 sdab 65:176 [active] [ready]
ocr-css-spfile
(36090a028d059ee902e94b46797996fe2) dm-11
EQLOGIC,100E-00

[size=2.0G] [features=1

queue if no path] [hwhandler=0]

\_ round-robin 0 [prio=0] [enabled]

[ iSCSI Cluster Setup for EqualLogic Storage Systems



\_ 93:0:0:0 sdf
\ round-robin 0

EQLOGIC,100E-00

8:80
[prio=0] [enabled]
\_ 86:0:0:0 sdad 65:208

dataz (36090a028d059cef852e94£46797990f2e)

[size=20G] [features=1
queue if no path] [hwhandler=0]

\ round-robin 0

\ 97:0:0:0 sdc

\_98:0:0:0 sdd

EQLOGIC,100E-00

8:48
datal (36090a028d059ee932e94d46797994f67)

[size=20G] [features=1
queue if no path] [hwhandler=0]

\_ round-robin O
\ 95:0:0:0 sdg

\_ 89:0:0:0 sdac 65:192

[active] [ready]

[active] [ready]

[prio=0] [enabled]
8:32

[active] [ready]
[active] [ready]

[prio=0] [enabled]
65:0

[active] [ready]
[active] [ready]

dm-8

dm-18

Verify the /dev/mapper/* devices are created. These devices names must

be used to access and interact with multipath devices in the

subsequent sections

For example,

# 1s -1t /dev/mapper/*

Crw——————-— 1 root

root

/dev/mapper/control

brw-rw---- 1 root
/dev/mapper/datal
brw-rw---- 1 root
/dev/mapper/data2
brw-rw---- 1 root
/dev/mapper/fral

brw-rw---- 1 root

disk

disk

disk

disk

10,

253,

253,

253,

253,

/dev/mapper/ocr-css-spfile
brw-rw---- 1 root disk 253,
/dev/mapper/osvg-crs
brw-rw---- 1 root disk 253,
/dev/mapper/osvg-home

63

18

13

11

Dec

Dec

Dec

Dec

Dec

Dec

Dec

15

15

15

15

15

15

15

11:

11:

13:

11:

11:

11:

11:

22

51

47

51

51

22

22
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brw-rw---- 1 root disk 253,
/dev/mapper/osvg-opt

brw-rw---- 1 root disk 253,
/dev/mapper/osvg-root
brw-rw---- 1 root disk 253,
/dev/mapper/osvg-swap
brw-rw---- 1 root disk 253,
/dev/mapper/osvg-tmp
brw-rw---- 1 root disk 253,
/dev/mapper/osvg-usr
brw-rw---- 1 root disk 253,

/dev/mapper/osvg-var

Dec

Dec

Dec

Dec

Dec

Dec

15

15

15

15

15

15

7 Repeat step 1 to step 7 on all other hosts in the cluster.
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Configuring Storage, Oracle User
Equivalence, and Networking for
Oracle RAC

A WARNING: Before you begin any of the procedures in this section, read the
safety information that shipped with your system. For additional best practices
information, see the Dell Regulatory Compliance website at
www.dell.com/regulatory_compliance.

Oracle® Real Application Clusters (RAC) is a complex database configuration
that requires an ordered list of procedures. This section presents information
and procedures for setting up a Fibre Channel, iSCSI, or direct-attached

SAS cluster for running a seed database.

M NOTE: To configure the network and the storage in a minimal amount of time,
perform the procedure in the following sections in order.

Configuring the Public and Private Network

This section presents steps to configure the public and private cluster network.

Q NOTE: Each node requires a unique public and private internet protocol (IP) address.
An additional public IP address is required to serve as the virtual IP address for the
client connections and the connection failover. The virtual IP address must belong
to the same subnet as the public IP. All public IP addresses, including the virtual
IP address, must be registered with the Domain Naming Service (DNS) and they
must be routable.

Depending on the number of NIC ports available, configure the interfaces as
shown in Table 6-1.

Table 6-1. NIC Port Assignments

NIC Port Three Ports Available Four Ports available
1 Public IP and virtual IP Public IP
2 Private IP (bonded) Private IP (bonded)
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Table 6-1. NIC Port Assignments (continued)

NIC Port Three Ports Available Four Ports available
3 Private IP (bonded) Private IP (bonded)
4 NA Virtual IP

Configuring the Public Network
Q NOTE: Ensure that the public IP address is a valid and routable IP address.

Q NOTE: Each of the two bonded NIC ports for the private network must be on
separate PCI buses. For example, a bonded pair can consist of one on-board NIC
and one add-on NIC card.

If you have not already configured the public network, perform the following
steps on each node:

1 Login as root.

2 Edit the network device file /etc/sysconfig/network-scripts/ifcfg-eth#,
where # is the number of the network device:

DEVICE=ethO

ONBOOT=yes

IPADDR=<Public IP Address>
NETMASK=<Subnet mask>
BOOTPROTO=static
HWADDR=<MAC Address>
SLAVE=no

3 [Edit the /ete/sysconfig/metwork file, and, if necessary, replace
localhost.localdomain with the qualified public node name.
For example, the command for node 1:
hostname=nodel.domain.com

Type:service network restart
Type ifconfig to verify that the IP addresses are set correctly.

To check your network configuration, ping each public IP address from a
client on the LAN that is outside of the cluster.

7 Connect to each node to verify that the public network is functioning.
Type ssh <public IP> to verify that the secure shell (ssh) command
is working.
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Configuring the Private Network Using Bonding

Before you deploy the cluster, configure the private cluster network to allow
the nodes to communicate with cach other. This involves configuring network
bonding and assigning a private IP address and hostname to each node in

the cluster.

To set up network bonding for Broadcom® or Intel® NICs, and to configure the
private network, perform the following steps on each node:

1 Login as root.

2 Add the following line to the /etc/modprobe.conf file:
alias bond0 bonding

3 TFor high availability, edit the /etc/modprobe.conf file and set the option
for link monitoring.
The default value for miimon is 0. The default value disables link
monitoring. Change the value to 100 milliseconds initially. Adjust it as
needed to improve performance. For example, type:
options bonding miimon=100 mode=6 max bonds=2

4 In the /etc/sysconfig/metwork-scripts/ directory, create or edit the
ifcfg-bond0 configuration file.
For example, using sample network parameters, the file appears as:
DEVICE=bondO
IPADDR=192.168.0.1
NETMASK=255.255.255.0
NETWORK=192.168.0.0
BROADCAST=192.168.0.255
ONBOOT=yes
BOOTPROTO=none
USERCTL=no
The entries for NETMASK, NETWORK, and BROADCAST are optional.
DEVICE=bondn is the required name for the bond, where n specifies the
bond number. [IPADDR is the private IP address.
To use bond0 as a virtual device, you must specify the devices that are
bonded as slaves.
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5 For each device that is a bond member:

a In the directory /etc/sysconfig/network-scripts/, edit the
ifcfg-ethn file:

DEVICE=ethn
HWADDR=<MAC ADDRESS>
ONBOOT=yes
TYPE=Ethernet
USERCTL=no
MASTER=bond0
SLAVE=yes
BOOTPROTO=none

b Type service network restart and ignore all warnings.

On each node, type 1£config to verify that the private interface is
functioning.

The private IP address for the node must be assigned to the private
interface bond0.

After all the private IP addresses are set up on every node, ping each
[P address from one node to ensure that the private network
is functioning.

Connect to each node. Verify that the private network and the ssh are
functioning correctly by typing:

ssh <private IP>

On each node, modity lines in the /etc/hosts file by typing:

127.0.0.1 localhost.localdomain localhost
<private IP nodel> <private hostname nodel>
<private IP node2> <private hostname node2>

<public IP nodel> <public hostname nodel>
<public IP node2> <public hostname node2>

<virtual IP nodel> <virtual hostname nodel>
<virtual IP node2> <virtual hostname node2>

Q NOTE: The examples in step 9 and step 10 are for a two-node configuration.
Add similar command lines for each additional node.
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10

On each node, create or modify the /etc/hosts.equiv file by listing all of
your public IP addresses or host names. For example, if you have one
public hostname, one virtual IP address, and one virtual hostname for
each node, add the following:

<public hostname nodel> oracle

<public hostname node2> oracle

<virtual IP or hostname nodel> oracle
<virtual IP or hostname node2> oracle

Configuring Secure Shell (ssh) for Oracle User
Equivalence

1
2

On all nodes, login as user oracle.

Generate a RSA key pair on your system using the command:
ssh-keygen -t rsa

Press <Enter> to accept the default location for the key file (In this case,
/home/oracle/.ssh/id_1sa).

Press <Enter> at both paraphrase prompts to enter an empty passphrase.

The ssh-keygen utility finishes the operation. The following message is
displayed:

Your identification has been saved in
/home/oracle/.ssh/id.rsa.

Your public key has been saved in
/home/oracle/.ssh/id rsa.pub.

The key fingerprint is:

XX IXX I XX IXX I XX I XX XX XX

oracle@<nodename>

Navigate to cd /home/oracle/.ssh and verify that the id_rsa and id_rsa.pub
files are created by using the Is -al command.

Rename the public key to a name that describes the system from which it
originates by using the mv command:

mv id rsa.pub <node name>.pub

Once the creation and renaming of public keys for all systems is
performed, proceed to exchanging keys on the different systems.

Configuring Storage, Oracle User Equivalence, and Networking for Oracle RAC | 49



8 Perform secure copies of your <node_name>.pub keys to each of your

10

1"

nodes by using the scp command.

The following example is with two nodes:

(nodel):

scp /home/oracle/.ssh/<nodel>.pub

<ip of node2>:/home/oracle/.ssh

(node2):

scp /home/oracle/.ssh/<node2>.pub

<ip of nodel>:/home/oracle/.ssh

Now, each of the systems has the other's public key under the
/home/oracle/.ssh directory.

Create a file named authorized_keys under the /home/oracle.ssh directory
in each of the nodes by using the touch command:
touch authorized keys

Perform the following command on each system:
cat <nodel name>.pub >> authorized keys
cat <node2 name>.pub >> authorized keys

Once you have completed step 10 on all the nodes, you are able to ssh
from each node without being prompted for a password.

Verifying Storage Configuration

The following sections describe how to create and adjust the disk partitions for
the Fibre Channel, direct-attached SAS, or iSCSI storage.

Creating Disk Partitions on Your Storage Enclosure

While configuring the clusters, create partitions on your Fibre Channel,
direct-attached SAS, or iSCSI storage system. To create the partitions, all the
nodes must detect the external storage devices.

% NOTE: The procedure in this section describes how to deploy the Oracle database
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for direct-attached SAS storage as well as for fibre-channel storage. For illustration
purposes, fibre-channel storage nomenclature is used. If direct-attached SAS or
iSCS| storage (Dell™ PowerVault™ MD3000, MD3000i, or EqualLogic storage array)
is used, see Table 6-2 to translate fibre-channel nomenclature to PowerVault
MD3000, MD3000i or EquaLogic nomenclature.
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Table 6-2. Fibre Channel, Direct-Attached SAS, and EqualLogic Array Nomenclature

Fibre Channel Direct-attached SAS or iSCSI EqualLogic Array Volumes
Storage (MD3000/MD3000i)

LUNs Virtual disks Volumes
/dev/emepower (X) /dev/sd(X) /dev/sd(X)

PowerPath Multi-Path (MPIO) Device Mapper

To verify that each node can detect each storage LUN or logical disk:

1 For the Dell/EMC Fibre Channel storage system, verify that the EMC®
Navisphere® agent and the correct version of PowerPath® are installed on
each node. Verify that each node is assigned to the correct storage group in
the EMC Navisphere software. For instructions, see the documentation
that came with your Del/EMC Fibre Channel storage system.

Q NOTE: If you are installing the cluster or reinstalling the software on a node,
you must perform step 1.

2 Visually verify that the storage devices and the nodes are connected
correctly to the Fibre Channel switch (see Figure 2-1 and Table 2-1).

Verify that you are logged in as root.

On each node, type:

more /proc/partitions

The node detects and displays the LUNs or logical disks, as well as the
partitions created on these external devices.

Q NOTE: The listed devices vary depending on how your storage system is
configured.

Alist of the LUNs or logical disks that are detected by the node is
displayed, as well as the partitions that are created on those external
devices. PowerPath pseudo devices appear in the list, such as
/dev/emcpowera, /dev/emcpowerb, and /dev/emcpowerc.

In the case of a direct-attached SAS, or iSCSI configurations, the virtual
disks appears as /dev/sdb and /dev/sdc.
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5 In the /proc/partitions file, ensure that:

*  All PowerPath pseudo devices appear in the file with similar device
names across all nodes.
For example: /dev/emcpowera, /dev/emcpowerb, and /dev/emcpowerc.

* Inthe case of the PowerVault MD3000 or MD3000i or the EqualLogic
storage array, all the virtual disks or volumes appear in the file with
similar device names across all nodes.

For example: /dev/sdb, /dev/sdc, and /dev/sdd

*  The external storage logical volumes appear as SCSI devices, and each
node is configured with the same number of LUNS, virtual disks or
volumes.

For example, if the node is configured with a SCSI drive or RAID
container attached to a Fibre Channel storage device with three
logical disks, sda identifies the node’s RAID container or internal
drive, and emcpowera, emcpowerb, and emcpowerc identify the LUNs
(or PowerPath pseudo devices).

If the node is configured with a SCSI drive or RAID container attached
to a direct-attached SAS or iSCSI storage device with three virtual disks,
sda identifies the RAID container or internal drive of the node, and sdb,
sdc, and sdd identify the external storage logical volumes.

6 If the external storage devices do not appear in the /proc/partitions file,
reboot the node.

Adjusting Disk Partitions for Systems Running the
Linux Operating System

A CAUTION: In a system running the Linux operating system, align the partition
table before data is written to the LUN/virtual disk. The partition map is rewritten
and all data on the LUN/virtual disk destroyed.

Example: fdisk Utility Arguments

The following example indicates the arguments for the fdisk utility. In this
example, the LUN is mapped to /dev/emcpowera, and the LUN stripe element
size is of 128 blocks.

Q NOTE: In this example, the disk /dev/emcpowera already has a primary partition
/dev/emcpoweral created. In the case of the PowerVault MD3000, MD3000i,
or Equallogic storage array, the process is performed on /dev/sdb1.
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fdisk /dev/emcpowera

Q NOTE: Create a partition on /dev/emcpowera before performing the following
steps.

X # expert mode

b # adjust starting block number

1 # choose partition 1

128 # set it to 128, (Thisisthe default stripe element size on the
DelNEMC CX series I'ibre Channel storage)

w # write the new partition

The fdisk method is preferable to the LUN alignment offset method for
LUNs that have a snapshot, clone, or MirrorView image made of them. It is
also preferred for SAN copy sources and targets.

Procedure: Using the fdisk Utility to Adjust a Disk Partition
Use the following procedure to use the fdisk utility to adjust a disk partition.

1 At the command prompt, type the following:
fdisk <PartitionName>,
where <PartitionName> is the name of the partition that you are
adjusting.
For example, if the partition name is /dev/emcpowera, type:
fdisk /dev/emcpowera
The system displays the following message:
The number of cylinders for this disk is set
to 8782.
There is nothing wrong with that, but this is
larger than 1024, and could in certain setups
cause problems with:
1) software that runs at boot time (e.g., old
versions of LILO)
2) booting and partitioning software from
other OSs
(e.g., DOS FDISK, 0S/2 FDISK)

At the command prompt, type the following fdisk utility argument: x
At the command prompt, type the following fdisk utility argument: b

When prompted for the partition number, type the partition number at
the command prompt. For example: 1
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5

1

Specify the new location on the disk partition for the beginning of data.
For example: 128

At the command prompt, type the following fdisk utility argument: w
The system displays the following message:

The partition table has been altered!

Calling ioctl() to re-read partition table.
Syncing disks.

Repeat step 1 through step 6 for all Oracle data LUN:G.

Configuring Database Storage Using ext3 File
System for Single Node Only

If you have additional storage device, perform the following steps:
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1
2

Log in as root.

Type:

cd /opt/oracle

$> cd <ORACLE BASE>,

where <ORACLE_BASE> is similar to /u01/app/oracle.

Enter: mkdir oradata recovery

Use the fdisk utility to create a partition where you want to store your
database files.

For example:

Emcpoweral, if your storage device is emcpowera.

Use the fdisk utility to create a partition where you want to store your
recovery files.

For example:

emcpowerbl, if your storage device is emcpowerb.

Verify the new partition by typing:

cat /proc/partitions

If you do not detect the new partition, type:
sfdisk -R /dev/emcpowera
sfdisk -R /dev/emcpowerb

Type:
mke2fs -j /dev/emcpoweral
mke2fs -j /dev/emcpowerbl
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6 Lidit the /etc/fstab file for the newly created file system by adding entries
such as:
/dev/emcpoweral <ORACLE BASE>/oradata ext3
defaults 1 2,
where <ORACLE_BASE> is similar to /u01/app/oracle

7 Type:
chown -R oracle.dba oradata recovery
/dev/emcpowerbl <ORACLE BASE>/recovery ext3
defaults 1 2,
where <ORACLE_BASE> is similar to /u01/app/oracle

8 Type:
mount /dev/emcpoweral <ORACLE BASE>/oradata
mount /dev/emcpowerbl <ORACLE BASE>/recovery

Configuring Shared Storage

Configuring Shared Storage for Oracle Clusterware and the Database
Using the OCFS2

On the first node:
1 Login as root.
2 Perform the following steps:
a  Start the X Window System by typing: startx

b Generate the OCFS2 configuration file /etc/octs2/cluster.conf with a
default cluster name of ocfs2. Type the following in a terminal
window: ocfs2console

¢ Irom the menu, click Cluster—> Configure Nodes.
If the cluster is offline, the console starts it. A message window
displays the information. Close the message window.
The Node Configuration window appears.

d  To add nodes to the cluster, click Add. Type the node name (same as
the host name) and the private IP. Retain the default value of the port
number. After typing all the details, click OK.

Repeat step d to add all the nodes to the cluster.
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e After all the nodes are added, click Apply and then click Close in the
Node Configuration window.

Q NOTE: If you get the error message: Unable to access cluster
service, whenyou perform step e, delete the file /etc/ocfs2/cluster.conf
and try again.

f  From the menu, click Cluster—> Propagate Configuration.
The Propagate Cluster Configuration window appears. Wait until the
message Finished appears in the window. Click Close.

g Select File— Quit.

3 Onall the nodes, enable the cluster stack on startup by typing:
/etc/init.d/o2cb enable

4 Change the O2CB_HEARTBEAT THRESHOLD value on all the nodes:

a  Stop the O2CB service on all the nodes by typing:
/etc/init.d/o2cb stop

b Edit the O2CB_HEARTBEAT THRESHOLD value in
/etc/sysconfig/o2cb to 81 on all the nodes.

¢ Start the O2CB service on all the nodes by typing:
/etc/init.d/o2cb start

5 On the first node, for a Fibre Channel cluster, create one partition on each
of the other two external storage devices using fdisk:

a  Create a primary partition for the entire device by typing:
fdisk /dev/emcpowerX

Q NOTE: Type h for help within the fdisk utility.

b Verify that the new partition exists by typing:
cat /proc/partitions

¢ Ifyou do not observe the new partition, type:
sfdisk -R /dev/<device name>

Q NOTE: The following steps use the sample values:
e mount points: /u02, /u03,and /u04
e labels:u02,u03 andu04

* Fibre Channel storage devices: emcpowera, emcpowerb,and
emcpowerc
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6 On any one node, format the external storage devices with 4 K block size,
128 K cluster size, and 4 node slots by using the command line utility

mkfs.ocfs2:

ocr.dbf and Voting Disk
mkfs.ocfs2-b 4K-C128K-N4-Lu0l/dev/emcpoweral

Database Files
mkfs.ocfs2 -b 4K-Cl28K-N4-Lul2/dev/emcpowerbl

Flash Recovery Area
mkfs.ocfs2 -b 4K-C1l28K-N4-Lu03/dev/emcpowercl

[E4 NOTE: Node slots refer to the number of cluster nodes.

g NOTE: For more information about setting the format parameters of clusters,
see the OCFS2 frequently asked questions website at
oss.oracle.com/projects/ocfs2/dist/documentation/ocfs2_faq.html.

7 On each node, perform the following steps:

a  Create mount points for each OCFS2 partition. To perform this
procedure, create the target partition directories and set the
ownerships by typing:
mkdir -p /u02 /u03 /u04
chown -R oracle.dba /u02 /u03 /u04

b On each node, modify the /etc/fstab by adding the following lines for
each device:
/dev/emcpoweral /ul02 ocfs?2
_netdev,datavolume,nointr00
/dev/emcpowerbl /ul03 ocfs?2
_netdev,datavolume,nointr00
/dev/emcpowercl /u04 ocfs?
_netdev,datavolume,nointr00
If the PowerPath pseudo devices do not appear with exactly the same
device name across all the nodes, modify the /etc/tstab file on each
node to ensure that all the shared directories on each node can access
the same disks.
Make appropriate entries for all the OCEFSZ volumes.
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¢ On each node, type the following to mount all the volumes listed in
the /etc/fstab file: mount -a -t ocfs2

d  On each node, add the following command to the /etc/rc.local file:
mount -a -t ocfs?2

Configuring Shared Storage Using the RAW Device Interface for
Enterprise Linux 4 Only

1 On the first node, create six partitions on an external storage device with
the fdisk utility:
Type: fdisk /dev/emcpowerX,
and create six partitions of 300 MB each for the Oracle Cluster
Repositories (OCR), Voting Disks, and the Oracle system parameter file.

2 Verify the new partitions by typing: more /proc/partitions
If the new partitions do not appear in the /proc/partitions file, type the
following on all the nodes: sfdisk -R /dev/<device name>

3 On all the nodes in a Fibre Channel cluster, perform the following steps.
Edit the /etc/sysconfig/rawdevices file and add the following lines:
/dev/raw/votingdiskl /dev/emcpoweral
/dev/raw/votingdisk2 /dev/emcpowera?
/dev/raw/votingdisk3 /dev/emcpowera3
/dev/raw/ocrl.dbf /dev/emcpowerad
/dev/raw/ocr2.dbf /dev/emcpowerab
/dev/raw/spfile+ASM.ora /dev/emcpowerab

Q NOTE: If the three partitions on the PowerPath pseudo devices are not consistent
across the nodes, modify your /dev/sysconfig/rawdevices configuration file
accordingly.

Type: chkconfig networkwait off.

[E4 NOTE: Shared storage configuration using ASM can be done using either the RAW
device interface or the ORACLEASM library driver.

When using the RAW device interface for ASM disks, edit the
/etc/sysconfig/rawdevices file. Add an additional entry:
/dev/raw/ASM1/dev/emcpowerbl
/dev/raw/ASM2/dev/emcpowercl

When using the ORACLEASM library driver, follow the instructions in
"Configuring Shared Storage Using ASM" on page 61

58 | Configuring Storage, Oracle User Equivalence, and Networking for Oracle RAC



Configuring Shared Storage Using the Block Devices

Q NOTE: Before following the steps in this section, follow the procedures listed in the
Configuring the Operating System for Oracle Database Installation section of the
Operating System and Hardware Installation Guide, available from the Dell Support
website at support.dell.com.

1 On the first node, create six partitions on an external storage device with
the fdisk utility. Type: £disk /dev/emcpowerX,
and create six partitions of 300 MB each for the OCR, Voting Disks, and the
Oracle system parameter file.

2 Verify the new partitions by typing: more /proc/partitions
On all the nodes, if the new partitions do not appear in the
/proc/partitions file, type: sfdisk -R /dev/<device name>

3 On all the nodes in a Fibre Channel cluster, perform the following steps:

a

Add the partition names for the primary and mirror OCR to the
permissions.ini file. This file is located in the
/dell-oracle-deployment/scripts/ directory:

[ocr]

primary ocr=

mirror ocrl=

[vote]

votel=

vote2=

vote3=

[asm]

asml=

asm2=

For example, if the OCR and OCR mirror partitions are
/dev/emcpoweral and /dev/emcpowera2, then the permissions.ini file
is modified as follows:

[ocr]

primary ocr=/dev/emcpoweral
mirror_ocrl=/dev/emcpowera?
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b  Add the voting disk names to the permissions.ini file. The file is
located in the /dell-oracle-deployment/scripts/ directory:
[ocr]
primary ocr=
mirror ocrl=
[vote]
votel=
vote2=
vote3=
[asm]
asml=
asm2=
For example, if the voting disks are emcpowerbl, emcpowerb2,
and emcpowerb3, then the permissions.ini is modified as follows:
[vote]
votel=/dev/emcpowerbl
vote2=/dev/emcpowerb?2
vote3=/dev/emcpowerb3

Q NOTE: Only modify the following five variables: primary_ocr, mirror_ocr,
votel, vote2, and vote3.

4 Atfter you have set your permissions.ini file, run the permissions.py script
located under the
/dell-oracle-deployment/scripts/ folder:
./permissions.py

5 Run the following command to set the correct block device permissions:
/etc/rc.local
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Configuring Shared Storage Using ASM
To configure your cluster using ASM, perform the following steps on all nodes:
1 Login as root.

2 Onall the nodes, create one partition on each of the other two external storage
devices with the fdisk utility:

a  Create a primary partition for the entire device by typing:
fdisk /dev/emcpowerX

Q NOTE: Type h for help within the fdisk utility.

b Verify that the new partition exists by typing:
cat /proc/partitions.
If you do not see the new partition, type:
sfdisk -R /dev/<device name>

3 Typc chkconfig networkwait off.

Q NOTE: Shared storage configuration using ASM can be done using either the
Block Devices or the Oracle ASM library driver.

Configuring Shared Storage Using Block Devices

Q NOTE: Before following the steps in this section, follow the procedures listed in the
Configuring the Operating System for Oracle Database Installation section of the
Operating System and Hardware Installation Guide, available from the Dell Support
webiste at support.dell.com.

1 Add the disk group names for asml and asm2 to the permissions.ini file.
This file is located in the /dell-oracle-deployment/scripts/ directory:
[asm]
asml=
asm2=
For example, if your ASM1 and ASM2 disk groups are /dev/emcpowercl
and /dev/emcpowerdl, then the permissions.ini file is modified as:
[asm]
asml=/dev/emcpowercl
asm2=/dev/emcpowerdl
To add an additional ASM disk group, ASM3, using /dev/emcpowerel, add
another entry to the session:
asm3=/dev/emcpowerel
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After you set your permissions.ini file, run the permissions.py script
located under the /dell-oracle-deployment/scripts/ folder:
./permissions.py

Run the following command to set the correct block device permissions:
/etc/rc.local

Configuring Shared Storage Using the ASM Library Driver

62

1
2

Log in as root.
Open a terminal window and perform the following steps on all nodes:
a lype: service oracleasm configure

b Type the following inputs for all the nodes:
Default user to own the driver interface [ |: oracle
Default group to own the driver interface [ |: dba
Start Oracle ASM library driver on boot (y/n) [n]: y
Fix permissions of Oracle ASM disks on boot (y/n) [y]: vy

Perform step 3 only if the RAC configuration uses an EqualLogic iSCSI
storage and a Linux Device Mapper Multipath driver. Set the
ORACLEASM_SCANORDER  parameter in /etc/sysconfig/oracleasm as
follows:

ORACLEASM SCANORDER="dm"

Reboot the system for the change to take effect.

On the first node, in the terminal window, type the following and press
<Enter>:

service oracleasm createdisk ASM1 /dev/emcpowerbl
service oracleasm createdisk ASM2 /dev/emcpowercl

Repeat step 4 for any additional ASM disks that need to be created.
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6

Verify that the ASM disks are created and marked for ASM usage.
In the terminal window, type the following and press <Enter>:
service oracleasm listdisks

The disks that you created in step 5 are displayed. For example:
ASM1

ASM2

Ensure that the remaining nodes are able to access the ASM disks that
you created in step 5. On each remaining node, open a terminal window,
type the following, and press <Enter>:

service oracleasm scandisks

Configuring Shared Storage on a New Node Using ASM

1
2
3

Log in as root.
Open a terminal window and log in as root.

For Enterprise Linux 4:

Copy the /etc/sysconfig/rawdevices file from one of the existing nodes to
the same location on the new node.

For Enterprise Linux 5:

For instructions, see the Configuring Shared Storage Using Block Devices
section of the Dell PowerEdge Systems Oracle Database 10gR2 on Redhat
Enterprise Linux or Oracle Enterprise Linux Advanced Server Storage and
Network Guide version 1.0 document available from the Dell Support
website at support.dell.com.

Open a terminal window and perform the following steps on the new node:
a Type: service oracleasm configure

b  Enter the following inputs for all the nodes:
Default user to own the driver interface [ |: oracle
Default group to own the driver interface | |: dba
Start Oracle ASM library driver on boot (y/n) [n]: y
Fix permissions of Oracle ASM disks on boot (y/n) [y]: y

Perform step 5 only if the RAC configuration uses an EqualLogic iSCSI
storage and a Linux Device Mapper Multipath driver. Set the
ORACLEASM_SCANORDER parameter in /ete/sysconfig/oracleasm
as follows:

ORACLEASM SCANORDER="dm"

Reboot the system for the change to take effect.
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6 Ensure that the new node can access the ASM disks.
In the terminal window, enter the following:
service oracleasm scandisks

7 Ensure that the ASM disks are available on the new node.
In the terminal window, enter the following:
service oracleasm listdisks
All available disks on the remaining nodes are listed.
For example:

ASM1
ASM2
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Storage Manager BAFIAEILAR Y i L 22 2 (A2 (MPIO) B fF.

£35 3. BiEFFHE G
1 2 AE EHLAR ST Modular Disk Storage Manager #/FHE % H 4%
R LR G B
2 WAUELLUT AR LR AR [ A 7 AL B AR P 7 A
© MD3000i /7l R G
* MDI1000 #" Fe BEALAR [ 1

K i+ AxSREMHEAER, BEZATF Oracle Database and Applications
Solutions (Oracle #4EEFIL FAEFERRATE) Wik dell.com/oracle £ &I
Dell Validated Components (42333 IERY Dell LA4F) $E#E.

RRBES

ZRIRANPEFF AT, WEAT Dell KM support.dell.com 42 i)
PowerVault MD3000i Installation Guide (PowerVault MD3000 ZZ23E45 55 )
I ) RE JEAT S5, NS 90 T LR 4-1 H RIS
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Dell EqualLogic PS &5 E &R
%509 iSCSI B¥ iR =

A 2L FHRATETPHEASEZEN. BRZREMENRLER.
FREECREMRZENES, &8 Dell Regulatory Compliance (B Hil#RA)

M4 www.dell.com/regulatory_compliance.

EqualLogic Ri%
EqualLogic PS AU 1 SIS AF ML E AR, b T SEAFHD 7 i
FEAI IR, S8 ) TR 51 B ) IR TR 5

o R — L PS RIS

ol — S AT IR R A BRI A

(FI2H TP kb v 1) A
o — TTHDR B A R ALY RATD
o — O BT ALY LUN sl i

% = Dell EqualLogic iSCSI 5% R4t

EHLRGETE L 1P SAN AT MEFRHET-J6 AL LKA A LI 4 5

Dell™ EqualLogic PS5000XV iSCSI FE41 . & 5-1 s A Xz i A b
Dell EqualLogic PSS000XV FE#1 (2 I M2 BL B . P B &
Dell PowerConnect™ 6200 FFT-IEA: LKA AL, 12
() P9 4% 1 PP T A 1) D0 6% 7 5 o

Ed i @ERmaThaUAmZig. £R8—8 UKW ZHREHT
T, MRRAE MR, WEYEERTRNARERER, FEE
MER T ZR B F#ERE. EXEBRED, LAETHRERSNZMiRO
RSN E Tz EER. ANEMIFER, ZUg—TFkaiEn
EEE-GUAMZ]L, FEZIAITFRAZEOERES—GUK
P 32 AL -
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5-1. HENMEESE

FHF iSCSI SAN &Y PowerConnect 6200 FHF iSCSI SAN &9 PowerConnect 6200

FIRBLAK P 32 4

B B AR Z B A HERR

Dell EqualLogic PS5000XV iSCSI

T ERE

— Al

| [y || I

| — ]| LI | ;LIJ

o i I = —iSCSISAN
RIg & F0
R FRIR & F0
RANER 0
FEHIHERA IR 0

K 5-2 7t = Dell EqualLogic PS5000XV FE#1I) Oracle® Real
Application Cluster (RAC) Ht B Bl AR Z MY . Dell EqualLogic
PSS000XV £t 515t T HI T RAC i I BIAAA# 2 5 . oracle-group
A AFE = Dell EqualLogic PS5000XV Hifi: oracle-member01. oracle-
member02 1 oracle-member03. #IAHHIH ARG G, W LY HACE
RAID 10+ RAID 5 8% RAID 50.
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5-2. A= PS5000XV PEFIERBI Oracle RAC BLE

Dell™ Optiplex™ & = #

N
RAC ERE&E
———iSCSI SAN

PowerConnect FJEAL LA K P 323

fi B | ol

PowerConnect 6200 &%/
s e naa| TR LA K M AT HR A

Bl
Z (B B4 B%

Dell EqualLogic PS
R INLAK W 32354

R 5 B 5

1 FhEI 2
oracle-member01 oracle-member02 oracle-member03
el BN R
BiRE
RAID-10 77kt RAID-5 7Ffiit

TFfi%4H: oracle-group

E4 i BXamanssit Equallogic BEFIRTIETE, 218 Dell M3k
support.dell.com L3R 8 Dell Fquallogic User's Guide (Dell EqualLogic
ARiEm) -
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— Dell EqualLogic PS RIAHEA AT LA B B 2 A R st 2470k

TGS B O3 B L A AR TR YR I A e g 3K BRI DR AN R R A B B

AN BB 20 E B L R AEAN R R RS SR AR AR S, i B2

B el FvE. dhaT DARSEAS R bR e CHnRER ST ol B . RAID 203 Al
FH2EA) InbAZH 2.

FER 5-2 v, % IR A RATD 2l BE T 4208

o %4 RAID-10 (it i RAID 10 b2 41 B

o 44 RAID-S [¥j3th it RAID 5 i R 41

eligE

FEREEARE 21T, Dell EqualLogic PSS000XV 474 51 1 #) BURE A% 06 250 5
AEHAE R o« BREAME Y, HEREaE. Uins
HIASCE E . BT AR SRR ALY, S AER %% 1Rk iSCST

Abrisest. B2 RoaitdF ol IZEA R Rt AR RS B, i HAN 2 5% e 04 1)
IS BEAh, MR A A B A DR S AR, e AR AT
I Bl e 7 Al A A 2 58014

#5-1 WoR T BRE R

< 5-1. FF Oracle RAC E2E Y&

& R/NEFE RAD SR iR BRIER GRS
o 1024MB 100 =4, A SRR AR

300 MB Oracle FF5EE 2l THE
M= (OCR) Wit OCR 1
M ASM 5E SPFILE
117 SPFILE,

oXEE KFEE 100 A e ASM 454
PN DATABASEDG
FoXEE 2OMNE S — P E A Xk ASM REHE4L
— R FLASHBACKDG
50 [ A
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f£ Dell EqualLogic PSS000XV FEZIFF @IS, SR)a GBI D7 412, Ll
WL iISCSI FZH N7 & 2845 filn, QI LU T4

* mdi-ocr-css-spfile

* mdi-datal
*  mdi-data2
*  mdi-fral

BCE iSCSI M &

FRUCE T iISCST A5 1 ML 484 i & 43 F e shI AR Ko,
LIl itEfe. i ethtool AN FE B AIs .

EH LR a8 A i O e d (RX/TX B .

# ethtool -a < M0 >

il -

# ethtool -a eth2
Pause parameters for eth2:

Autonegotiate: on
RX: on
TX: on

MR SR H E T )E . WO AR T, S N AT a
# ethtool -A <P >rx on tx on

IR MTU="<mtu { >" 2%, BIA7E /etc/sysconfig/metwork-
scripts/ifcfg-< 4% 11 > B EE &

PLUR7sfil, MTU #3820 9000
# cat /etc/sysconfig/network-scripts/ifcfg-eth2
DEVICE=eth?2
HWADDR=00:15:17:80:43:50
ONBOOT=yes

TYPE=Ethernet
BOOTPROTO=none
IPADDR=10.16.7.125
NETMASK=255.255.255.0
USERCTL=no

MTU=9000
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EHH ifconfig A REIEHK DI E
$ ifconfig eth?2
eth2 Link encap:Ethernet HWaddr 00:15:17:80:43:50

inet addr:10.16.7.125 Bcast:10.16.7.255
Mask:255.255.255.0

inet6 addr: fe80::215:17ff:fe80:4350/64
Scope:Link

UP BROADCAST RUNNING MULTICAST MTU:9000
Metric:1

RX packets:3348411 errors:0 dropped:0
overruns:0 frame:0

TX packets:2703578 errors:0 dropped:0
overruns:0 carrier:0

collisions:0 txqueuelen:1000

RX bytes:10647052076 (9.9 GiB)TX
bytes:11209177325(10.4 GiB)

Memory:d5ee0000-d5£00000

Ao E =N ERYE
AVTFENHA T A iscsiadm T HACE ML iSCSI & MIU7 0] 55K
iscsiadm R open-iSCST 4 BLA HIRE Y«
1 14 root PSR BIRS . WIERE A FHRSE EA w3
open-iSCSI A B 74 A«
rpm -galgrep -i iscsi-initiator
R %A T open-iSCSI A BIFEF RPM, #4875 DL it
iscsi-initiator-utils-6.2.0.868-0.7.el5
WK WoRintl, 1523 open-iSCSI A 3P RPM.
2 A3 iSCSI k% -

service iscsi start

3 A iSCSI g5 a5 | I R 5.
hkconfig --add iscsi
chkconfig iscsi on
chkconfig --1ist iscsi
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ARIOH] T iSCST A ) L AR 109 2% 1 11 AR AE 1 Mk o
grep -1 hwaddr /etc/sysconfig/network-
scripts/ifcfg-ethn,

Forp n EREIE G5 .
S HIT iSCSTEAE ) EALL rEEA 1 245 1 Qg 1.

iscsiadm -m iface -I iface name --op=new,
Hrr, iface_name & FE 44 AR
iscsiadm -m iface -I iface name --op=update -n

iface.hwaddress -v hardware address

Hrf, hardware_address & 7E2 3R 4 FPERECIEE FUREAF B .
i, DAN AR A EE S 00:18:8B:4E:E6:CC 1] eth0 4% 1
B4 N ethO-iface MFE:

# iscsiadm -m iface -I ethO-iface --op=new

LIRS In#r 2 O ethO-ifaces

# iscsiadm -m iface -I ethO-iface --op=update -n

iface.hwaddress -v 00:18:8B:4E:E6:CC
ethO-iface updated

k21 AR eI R 1 .

iscsiadm -m iface

B EWLE ete/iscsi/iscsid.conf 1] CHAP {5 &
node.session.auth.username = username
node.session.auth.password = password
discovery.sendtargets.auth.username = username
discovery.sendtargets.auth.password = password
b, username 7t Equallogic A4 B € LI CHAP HI " 44,
password #& Equallogic £7fifi B¢ % 1 %€ 3K CHAP #%

HH A8 iSCSIMRSS, DA Hrle &A%

service iscsi stop

service iscsi start
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9 MBI S ORI PTA IR R H bz,
iscsiadm -m discovery -t st -p group ip address --
interface=iface namel --interface=iface name2 --
interface=iface name3 --interface=iface name4,
Ferh, group_ip_address /& Equallogic #7411 1P sk,
iface_namel. iface_name2. iface_name3. iface_name4 %5:&H T
iSCSIIEAF A EFL LRI RZIE T (WP B S g 30 .
ft, DUR a2 AE4L 1P ik 10.16.7.100 _EMEA BN
(44 ethO-iface Fl ethl-iface) I FHLTHRFINIAN%.
# iscsiadm -m discovery -t st -p 10.16.7.100 --
interface=ethO-iface --interface=ethl-iface
10.16.7.100:3260,1 ign.2001-05.com.equallogic:0-
8a0906-90ee59d02-e26£999767b4942e-mdi-ocr-css—
spfile
10.16.7.100:3260,1 ign.2001-05.com.equallogic:0-
8a0906-90ee59d02-e26£999767b4942e-mdi-ocr-css-—
spfile
10.16.7.100:3260,1 ign.2001-05.com.equallogic:0-
8a0906-93ee59d02-674£999767d4942e-mdi-datal
10.16.7.100:3260,1 ign.2001-05.com.equallogic:0-
8a0906-93ee59d02-674£999767d4942e-mdi-datal
10.16.7.100:3260,1 ign.2001-05.com.equallogic:0-
8a0906-95ce59d02-2e0£999767£f4942e-mdi-data2
10.16.7.100:3260,1 ign.2001-05.com.equallogic:0-
8a0906-95ce59d02-2e0£999767£4942e-mdi-data?2
10.16.7.100:3260,1 ign.2001-05.com.equallogic:0-
8a0906-97be59d02-d7e£99976814942e-mdi-fral
10.16.7.100:3260,1 ign.2001-05.com.equallogic:0-
8a0906-97be59d02-d7e£99976814942e-mdi-fral
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10 K2 TR DRI E G

iscsiadm -m discovery —--print=1
it

# iscsiadm -m discovery —--print=1
SENDTARGETS :

DiscoveryAddress: 10.16.7.100,3260
Target: 1igqn.2001-05.com.equallogic:0-8a0906-

90ee59d02-e26£999767b4942e-mdi-ocr-css-spfile

Portal: 10.16.7.100:3260,1
Iface Name: ethO-iface
Iface Name: ethl-iface

Target: igqn.2001-05.com.equallogic:0-8a0906-
93ee59d02-674£999767d4942e-mdi-datal

Portal: 10.16.7.100:3260,1

Iface Name: ethO-iface

Iface Name: ethl-iface

Target: igqn.2001-05.com.equallogic:0-8a0906-
95ce59d02-2e0£999767f4942e-mdi-data2

Portal: 10.16.7.100:3260,1

Iface Name: ethO-iface

Iface Name: ethl-iface

Target: igqn.2001-05.com.equallogic:0-8a0906-
97be59d02-d7ef99976814942e-mdi-fral

Portal: 10.16.7.100:3260,1

Iface Name: ethO-iface

Iface Name: ethl-iface

iSNS:

No targets found.
STATIC:

No targets found.
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104

n

MLBE S R AR N % B R BIPTH HAR (B -

iscsiadm -m node -p group ip address --interface
iface name --login,

Herh, group_ip_address /& EqualLogic f7-fif 41 1P ik,

1M iface_name ;& H T iSCSIBAF M EHL EpILg R0 (b B S
FESD .

DU 7 NN EFIPANEZ T CethO-iface F1 ethl-iface) 473l 6 5% 2l
=M.

# iscsiadm -m node -p 10.16.7.100 --interface
ethO-iface --login

Logging in to [iface: ethO-iface, target:
ign.2001-05.com.equallogic:0-8a0906-90ee59d02~
e26£999767b49%942e-mdi-ocr-css-spfile, portal:
10.16.7.100,3260]

Logging in to [iface: ethO-iface, target:
ign.2001-05.com.equallogic:0-8a0906-95ce59d02~
2e0£999767f4942e-mdi-data?2, portal:
10.16.7.100,3260]

Logging in to [iface: ethO-iface, target:
ign.2001-05.com.equallogic:0-8a0906-93ee59d02~
674£999767d4942e-mdi-datal, portal:
10.16.7.100,3260]

Logging in to [iface: ethO-iface, target:
ign.2001-05.com.equallogic:0-8a0906-97be59d02~
d7e£99976814942e-mdi-fral, portal:
10.16.7.100,3260]

Login to [iface: ethO-iface, target: ign.2001-
05.com.equallogic:0-8a0906-90ee59d02-
e26£999767b49%942e-mdi-ocr-css-spfile, portal:
10.16.7.100,3260] : successful

Login to [iface: ethO-iface, target: ign.2001-
05.com.equallogic:0-8a0906-95ce59d02-
2e0f999767f4942e-mdi-data?2, portal:
10.16.7.100,3260] : successful
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Login to [iface: ethO-iface, target: ign.2001-
05.com.equallogic:0-8a0906-93ee59d02~-
674£999767d4942e-mdi-datal, portal:
10.16.7.100,3260] : successful

Login to [iface: ethO-iface, target: ign.2001-
05.com.equallogic:0-8a0906-97be59d02-
d7e£99976814942e-mdi-fral, portal:
10.16.7.100,3260] : successful

# iscsiadm -m node -p 10.16.7.100 --interface
ethl-iface --login

Logging in to [iface: ethl-iface, target:
ign.2001-05.com.equallogic:0-8a0906-90ee59d02~-
e26f999767b4942e-mdi-ocr-css-spfile, portal:
10.16.7.100,3260]

Logging in to [iface: ethl-iface, target:
ign.2001-05.com.equallogic:0-8a0906-95ce59d02~
2e0£999767f4942e-mdi-data?2, portal:
10.16.7.100,3260]

Logging in to [iface: ethl-iface, target:
ign.2001-05.com.equallogic:0-8a0906-93ee59d02~
674£999767d4942e-mdi-datal, portal:
10.16.7.100,3260]

Logging in to [iface: ethl-iface, target:
ign.2001-05.com.equallogic:0-8a0906-97be59d02~-
d7e£99976814942e-mdi-fral, portal:
10.16.7.100,3260]

Login to [iface: ethl-iface, target: ign.2001-
05.com.equallogic:0-8a0906-90ee59d02-
e26f999767b4942e-mdi-ocr-css-spfile, portal:
10.16.7.100,3260]: successful

Login to [iface: ethl-iface, target: ign.2001-
05.com.equallogic:0-8a0906-95ce59d02~-
2e0f999767f4942e-mdi-data?2, portal:
10.16.7.100,3260]: successful
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Login to [iface: ethl-iface, target: ign.2001-
05.com.equallogic:0-8a0906-93ee59d02-
674£999767d4942e-mdi-datal, portal:
10.16.7.100,3260] : successful

Login to [iface: ethl-iface, target: ign.2001-
05.com.equallogic:0-8a0906-97be59d02-
d7e£99976814942e-mdi-fral, portal:
10.16.7.100,3260]: successful

12 WoRIFICUR T A i B B R

iscsiadm -m session -i

13 WEDXERERG T T L.

cat /proc/partitions

14 FERFEEP NPT AILE BN EEERIT LR 1 20K

B EERHMREFMHEFZBE
1 £ Oracle BN A& IZAT /sbin/sesi_id 14, LARFFIX LR
Fr (I AR AR AL :
/sbin/scsi_id -gus /block/< & >
.
# scsi _id -gus /block/sda

2 MU Jetc/multipath.conf H LU 1R
blacklist {
wwid 26353900£02796769

devnode "* (ram|raw|loop|fd|md|dm-
|sr|scd|st) [0-9]*"

devnode "“hd[a-z]"
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3 U /etc/multipath.conf T EA R 5 RV ERE

defaults {

udev_dir /dev

polling interval 10

selector "round-robin 0"
path grouping policy multibus

getuid callout "/sbin/scsi_id -g -u -s
/block/%n"

prio callout /bin/true

path checker readsector0

rr min io 100

max_ fds 8192

rr weight priorities
failback immediate

no path retry fail

user friendly names yes

}
4 At Jetc/multipath.conf I INEA N HE5r . WWID & A BR 13RI«
BORTF S P T R Lo 44 38— 3.
multipaths {
multipath {
wwid WWID of volumel
alias alias_of volumel

}

multipath {
wwid WWID of volume2
alias alias_of volume2

}

CHEANFIMNOETRINZ BB )
}
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LR 7 1 A0 435 DU A ) C 22

multipaths {
multipath {
wwid
6797996fe2
alias
}
multipath {
wwid
6797994f67
alias
}
multipath {
wwid
6797990f2e
alias
}
multipath {
wwid
689799%efd7
alias

}

36090a028d059ee902e94b4

ocr-css-spfile

36090a028d059ee932e94d4

datal

36090a028d059cef852e94£4

data?2

36090a028d0590e972e9414

fral

TR A2 EAR TR, JFIAIE R A5 /E multipath -11 it 2

VIERE

service multipathd restart

multipath -11
.

fral
EQLOGIC,100E-00
[size=5.0G] [features=1

(36090a028d0590e972e9414689799e£d7)

dm-13

queue if no path] [hwhandler=0]

\_ round-robin 0
\_ 96:0:0:0 sds 65:32

\_92:0:0:0 sdab 65:176

[prio=0] [enabled]
[active] [ready]
[active] [ready]
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ocr-css-spfile

(36090a028d059€e902e94b4679799%6fe2)

EQLOGIC,100E-00

[size=2.0G] [features=1
queue if no path] [hwhandler=0]

\ round-robin 0
\ 93:0:0:0 sdf
\ round-robin 0

\ 86:0:0:0 sdad 65:208
data2 (36090a028d059ce952e94£46797990f2¢e)

EQLOGIC,100E-00

8:80

[size=20G] [features=1
queue if no path] [hwhandler=0]

\ round-robin 0

\ 97:0:0:0 sdc

\_98:0:0:0 sdd

datal (36090a028d059ee932e94d46797994£67)

EQLOGIC,100E-00

8:32
8:48

[size=20G] [features=1
queue if no path] [hwhandler=0]

\_ round-robin 0
\ 95:0:0:0 sdg

65:0
\_ 89:0:0:0 sdac 65:192

i

# 1s -1t /dev/mapper/*
Crw——————-— 1 root root 10,
/dev/mapper/control
brw-rw---- 1 root disk 253,
/dev/mapper/datal
brw-rw---- 1 root disk 253,
/dev/mapper/data2
brw-rw---- 1 root disk 253,
/dev/mapper/fral
brw-rw---- 1 root disk 253,

63

18

13

11

[prio=0] [enabled]
[active] [ready]

[prio=0] [enabled]
[active] [ready]

[prio=0] [enabled]
[active] [ready]
[active] [ready]

[prio=0] [enabled]
[active] [ready]
[active] [ready]

RAEE AT LAV /dev/mapper/* B . IXEEREE A FRU AU V5 1]
Ja B3 P K 2 B AR B DA X B B R A T

Dec

Dec

Dec

Dec

Dec

dm-11

15

15

15

15

15

11:

11:

13:

11:

11:

dm-8

dm-18

22

51

47

51

51
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/dev/mapper/ocr-css-spfile

brw-rw---- 1 root disk 253, 6 Dec 15
/dev/mapper/osvg-crs

brw-rw---- 1 root disk 253, 3 Dec 15
/dev/mapper/osvg-home

brw-rw---- 1 root disk 253, 4 Dec 15
/dev/mapper/osvg-opt

brw-rw---- 1 root disk 253, 0 Dec 15
/dev/mapper/osvg-root

brw-rw---- 1 root disk 253, 7 Dec 15
/dev/mapper/osvg-swap

brw-rw---- 1 root disk 253, 1 Dec 15
/dev/mapper/osvg-tmp

brw-rw---- 1 root disk 253, 2 Dec 15
/dev/mapper/osvg-usr

brw-rw---- 1 root disk 253, 5 Dec 15

/dev/mapper/osvg-var

7 (ERETPRTA e BN EEE AT 1 20K 7.
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11:

11:

11:

11:

11:

22

22

22

22

22

22

22
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fic = FF Oracle RAC By 75 i
%% . Oracle AP FaMm L

A 2L FHRATETPHEASEZEN. BRZREMENRLER.
BRHEECREMRZENESR, &8 Dell Regulatory Compliance (EHl#RAE
M4 www.dell.com/regulatory_compliance.

Oracle® Real Application Clusters (RAC) /& — WU M Hl FERC &, 2K

FZMFHAT USRIV RE . ARG CREDCEMEIE . iSCSI B H £

TEREI SAS BFEE (H TS84T AL [Seed] Ed A 15 EAIL IR,

Q A EXRASVHNEREMENEELSE, BRUTESTPEIRFER

TER.

ECE AT AMS

AFTA GHICE A AL R 2% (AP 3R

)

E i+ S/ 5S8EE—Me—noRfE RGP i, FEE—
A FEE P s RS S St TR AL 1P S Uk BOMHAN A FR 1P Stk FE 8L 1P

Wit S AR IPBFRE—NFW. FREAR Pt (BHEEHLLIP i)
HR oI (51458 A 2 AR 5% (DNS) iE M B AT BE H -

MR AT NIC 3 8 H , Wik 6-1 e B H .

£ 6-1. NIC#OSE

NIC 3% D0 EATARDO AT %O

1 AH TP FEH 1P AH TP

2 LHIP (B4 LHIP (B4
3 LHIP (B8 LHIP (B8
4 7 R 1P
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BEEARM%
K ix: ®IRAMIP it 2% B AT A P Hit.
Q I ERAMEHFEANHERNICIHD FFE’\J@;—A%KZ\ SRS F 3 32 #9 PCI
Bk, flan, —Ag8EX A B — M LE NIC F1—1 % ﬂu-t NIC F4R 5% -
W AT E A MY, EEFANT S EHATUL T
1 B4 root Bk,
2 i E% e ST Jete/sysconfig/metwork-scripts/ifcfg-eth#
o # 2 LR [
DEVICE=ethO
ONBOOT=yes
IPADDR=< 2 H] IP it >
NETMASK=< T PI#EiY >
BOOTPROTO=static
HWADDR=<MAC H:il: >
SLAVE=no

3 Wi /etc/sysconfig/network S, AR B, AR AT
MR localhost.localdomain -
B, HT5A1 M

hostname=nodel .domain.com
4 BEN: service network restart
5 fAN ifconfig, HiF [P Mk E 27 IEMf.

6 LA LS E AT R, MEJ Mﬂ?ﬁi%Zﬁ]‘ﬂﬁ LAN _L (%5 7 Jii b
KA HT TP HHEAT ping i %o

7 EEEREANTY 5%9“&/\)% P2 IEH TAE. A ssh <A IP>
PLBGIE secure shell (ssh) 72 &5 1EH TAE.
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FIRSEDREEE T AR

FERREREER A, R PRSI 2% 0 B SEVF Y R IR A . et
A e 9 2 40 5 LUS R BRSR H (K REAN1T 2 B Y TP Mk A LA

Y E Broadcom® 8{ Intel® NIC H M &840 5 L E L ML, 15

1
2

3

AT LR PR

-+
BEDS

1EH root Bk

1 /etc/modprobe.conf SCAFHE LA M AT
alias bond0 bonding

N T HAFE AT HITE, %% /etc/modprobe.conf U I B E B I
HIUpeR

miimon FIERMEZ 0. ZBRME SN BRI T RE . TFAG IR
ZAEESCN 100 20, AR w2800, DM SEERE. B,
BN

options bonding miimon=100 mode=6 max bonds=2

1E Jetc/sysconfig/etwork-scripts/ H %1, QI a4 ifcfg-bond0
P SO

filtar, A5 RGN 28 S50, % R
DEVICE=bond0

IPADDR=192.168.0.1

NETMASK=255.255.255.0

NETWORK=192.168.0.0

BROADCAST=192.168.0.255

ONBOOT=yes

BOOTPROTO=none

USERCTL=no

NETMASK. NETWORK #T BROADCAST X ¥4 H & n £ 1] .
DEVICE=bondn 2L KSR, HhnfRE THES.
IPADDR /& % ] 1P Huhit.

LT H bond0 1EA REL B, Wb 2T & LA Ay MR B 98 E IR B
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5 X AR N GRE B IR B
a  {EH 3K Jetc/sysconfig/network-scripts/ ', #ifH ifcfg-ethn 314

DEVICE=ethn
HWADDR=<MAC Hhll: >
ONBOOT=yes
TYPE=Ethernet
USERCTL=no
MASTER=bond0
SLAVE=yes
BOOTPROTO=none

b A service network restart JFZM&ATHEEL,

6 (EREAN AL, BN ifconfig LAIRIFL R IEH TIE.
WAL TP Mk W L 45 % 41D bond0.

7 WCEAAN S BT L P LS, AN RO RS TP Hidk
HAT ping 4, WERL LT DLEH TAF .

8 EILFEEAT AL LB LT Ay I UET HI R4 A ssh 21T IEH

TAE:
ssh < TH IP>

9 EREN AL, A LU Ay B Jete/hosts SCEEHAT :
127.0.0.1 localhost.localdomain localhost

<EHIPTA 1> < EHIENLEAH 1>
<EHIPTH 2> < BEHEHALH 2>

< AHIP S 1> < AHENL A 1>
< AP A 2> < AHENL TS 2>

< JERLIP T 1> < BRLENL Y A 1>
< JERLIP 155 2> < RN T H 2>

E i $EImSE0RRIERTNSSRE. HEA MM
ERMEB RS T
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10 fEfEAN SR, IS A AR TP Hhuk B LA Sk B R 2
Jetc/hosts.equiv . BT, RS FREASTY GORUE, BH A
FENAL . — A ERLIP Mk F— BRIV, ERINLLUT N2
< AHENAIT AL 1> oracle
< AHENLAT AL 2> oracle

< MEFLIP 8L EHLA T A 1> oracle
< MEFLIP B FEHLA Y A 2> oracle

iEEFFFF Oracle AP Z#Y Secure Shell (ssh)
AT A B, AP oracle B3¢,
2 RGP UL Ay 4425 RSA 4%

ssh-keygen -t rsa

3 1% <Enter> #t 2B YISO BIAM S (FEXFIME LN R
/home/oracle/.ssh/id_rsa) o

4 EWDBIEIERTT T4 <Enter> BN — N2 BUK

5 ssh-keygen 2 HIFE I S AL . REUK WoR LU E R
Your identification has been saved in
/home/oracle/.ssh/id.rsa.
Your public key has been saved in
/home/oracle/.ssh/id rsa.pub.
The key fingerprint is:
XX IXX I XX I XX I XX I XX 1 XX1XX
oracle@< W% >

6 ‘FH1E cd /home/oracle/.ssh F-HIE 2T CFH 1s -al A2 64 id_rsa
A id_rsa.pub 3CAFs

7 A my dr 4, R AL E A 4O RR AR BOX I R
ZFR
mv id rsa.pub <3j,D°>.pub
*Em%%é THITH RAALEN G, BRIkt e AR R %
A ]
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8 JILIEF sop i, AT IIT < Tigif >.pub BHI0%
o -Xiilp
PLR 748k XU Rt 1
CHR D -
scp /home/oracle/.ssh/< 1ifi 1>.pub
<R 210 ip>:/home/oracle/.ssh
CHR2)
scp /home/oracle/.ssh/< i/ 2>.pub
<R IN ip>:/home/oracle/.ssh
MAE, FAREM home/oracle/.ssh HE F A H— PN REMA
A
9 #HI M touch 4, EREANTT AU /home/oracle.ssh H 3 N AIEE4 K
authorized_keys [f13C 1

touch authorized keys
10 EHNRGE EPATUL DR
cat < Tigl1 &F >.pub >> authorized keys
cat < M2 %M >.pub >> authorized keys
11 BN EERCPER 10 5, SRR RN 1Y BT sshoif
TP N

BEFREEE
LI 4515 B U IR (. PLHEERERY SAS 3R iSCST ek
BIBAIX.

ERNEFIRSESELIBHED X

FCERHER, BELTEE. HBEERM SAS 8¢ iSCSI it R4 LG

K. BRIEAX, FrE 1 I DA I A A A 1A o

Q A AT RSB RAA A EEEERN SAS FRFUR AT EER
fEI% &ZERE Oracle 8B E. HTERIZABR, LAERTAAFEEEFHE
BEARE. R FRAEEERER SAS 3 iSCSI 77i#i%%& (Del™ PowerVault™
MD3000. MD3000i = Equallogic 77{i&BE%]) , ES MK 6-2 LGN FIEFEKR
JEREHE 4 PowerVault MD3000. MD3000i 5% Equalogic ARiE.
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F+6-2. NLFSE. EEEER SAS # Equallogic PEFIRE
KA EEFEESE EREEEERN SAS 5 iscsl EqualLogic F£%#&

(MD3000/MD3000i)
LUN FESAREA: &
/dev/emcpower(X)  /dev/sd(X) /dev/sd(X)
PowerPath £ 4% (MPIO) 4 WL

LU T T T I REA I AN E i LUN 8Os, 1 HUTRL T A3

1 KT Del/EMC JeHEIEAAE RS, WRIERDN Y R LEfRl e
2%¢ EMC® Navisphere® fCHUE P AEH AR PowerPath® /EMC
Navisphere P FP RIS 77 COREREAN 19 520 B 25 1A AP 2
ARG, EZ B Del/EMC YGET BT 3R 58 M5 A Ue A ST A
E i 0REESSLREBENEFRERG, WLARTSE.

2 I IR A RIS AR Be A% AT U AT COERE R SO A E AL
WHl GESRM 2-1 Fik 2-1) o

3 BAFEES CAEN root B3k

4 FEREANTIRLE, B
more /proc/partitions
WA R B8 LUN B2 AE,  DLRAEIZ A v LAl
(K173
Ed i 5IHmgEmaEERAR, ERIEEAGHEEME.
BEAER R — MBI, S SR R LUN BOZ AR 4 DL R AE
XA B LB X, FIFRH IR 2R PowerPath REIUL B4
U1 /dev/emcpowera. /dev/emcpowerb 1 /dev/emcpowerc.
WROE HHGER) SAS B iSCSI R, WAL 575 0 /dev/sdb
M /dev/sdc-
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5 {E /proc/partitions LI, Hifk:
o MTFPANE, MRS RIETE PowerPath REAL LA AHAT RN
B AR
#lln: /dev/emcpowera. /dev/emcpowerb H! /dev/emcpowerc.
o A2 PowerVault MD3000. MD3000i 8 EqualLogic A7f#F41, W% T
AT R, AEZSCAE AP s 10 B AT R AL A o S L AT R e 2 A ik
#lln: /dev/sdb. /dev/sdc 1 /dev/sdd -
o HMEAERE R A E G RO SCSI B, IF HARANY AR E A FIECH 1
LUN.  H SO0 2t o
B, G ARXT SR THCE, A SCSI IRBh &k RAID AL R A
= AMERRAL AT IEAA B, U sda W7 EAPURIAY KUK RAID 4% 8L
WHEBIKZ) S, T emepowera. emcpowerb £l emepowerce 7 LRI LUN
(8 PowerPath REf 4D .
WX EAATECE, A SCSI YR &35 RAID ¥ S35 2 HAT =N
FAE A LR SAS B iSCSI AT LR, sda R LLUITY 510 RAID 4 4%
SRNFIREN S, 1T sdb. sde M sdd T AT AN At i 4 22 44
6 WIRSMNEAEAH A AR HHBLAE /proc/partitions SCHFHT, THEHI 5%

TEIETT Linux BRIERGEN R ENHEE S X

/N\ b ST Lin RERGMRGS . EERIES A LUN ERlBSE2
BMRSER. TS EBEHSSEHE A EHE LUN/ EEE i
B

Rl fdisk AREFSH

LUR7nB17r fdisk 2~ RPN 28, AEASIH, LUN BT 5
/dev/emcpowera, 1 LUN kit 76 K/ 128 Atk

E4 £ zeAfid, #i# /deviemcpowera BEEEIE T £ 4 X /dev/emcpoweral.
&R £ PowerVault MD3000. MD3000i & Equallogic 7% %), Zidi2LE
/dev/sdb1 E#1T.

fdisk /dev/emcpowera

Ed £ BT TSR, &7E [deviemepowera FEIE—M K.
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x # expert mode (LHEI)

b # adjust starting block number CUJ#EHCLHEHEHY )

1 # choose partition 1 (GZEFEHX 1)

128 # set it to 128 (WEN128) , (X2 Del\EMC CX RJG4F
A EIERIA ST TR RN

w # write the new partition (BAH4X)

TR REAT PR S BB MirrorView BEIK LUN, fdisk 77 LUN X 5%
D #% J77 5 4F . SAN Copy FRIVEATH ARt & e 48 7 2.

B ER disk 2REFEZ#HES X
A 3E I AR AR fdisk 2 FH RSP U 2 A 21X
1 EmSRRTTT, AL

fdisk < XA >,
H < 7p XA > 2 BB 73 X TR 445K
fltn, WX AHA /deviemepowera, FHEA:
fdisk /dev/emcpowera
RERBRUTER:
The number of cylinders for this disk is set
to 8782.
There is nothing wrong with that, but this is
larger than 1024, and could in certain setups
cause problems with:
1) software that runs at boot time (e.g., old
versions of LILO)
2) booting and partitioning software from
other OSs
(e.g., DOS FDISK, 0S/2 FDISK)

FEAT PR N, BALLT fdisk AMBETFSE: <
FEMALTERTT T, BALLT fdisk 2P ZHE: b
MR XTI, AR MRS XS filln: 1
FRERLAL > X L P b B TR s . filtn: 128

B W N
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6 PR TT T, BEALLT fdisk AT S 4L
RO BRUMER:
The partition table has been altered!
Calling ioctl() to re-read partition table.
Syncing disks.

7 XTHTE Oracle B LUN =R P 1 20 6

5 ext3 I1¢$*ﬁﬂ§¥ﬁ§l§?—?ﬁ%i§t§
(IXPRENMTR)

RS HAA et s, HPATEL .
1 17BN root B,

2 B

cd /opt/oracle
$> cd <ORACLE BASE>,

Hrh <ORACLE_BASE> 54T /u01/app/oracle.

3 #iA: mkdir oradata recovery
A fdisk 23 HRE Fe 6 S s A L vp At Bl P S AR 1 2
(ZR0F
Emcpoweral (I RAFEBER N emepowera) «
A fdisk 2~ HIRE PG A AR L i M S ST 23 X
(ZR0F
emcpowerbl (UIRAFAE %l emepowerb) -
4 JEISBENDUE Ay A AT X
cat /proc/partitions
AR BAT R I BF 7y X, B
sfdisk -R /dev/emcpowera
sfdisk -R /dev/emcpowerb

5 HEA:
mke2fs -j /dev/emcpoweral
mke2fs -j /dev/emcpowerbl

X]
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6 JERLERIIA R 4 H G P 4 SO REEHY Jete/fstab SCIF:
/dev/emcpoweral <ORACLE BASE>/oradata ext3
defaults 1 2,

Hrf <ORACLE_BASE> 24T /u01/app/oracle

7 A
chown -R oracle.dba oradata recovery
/dev/emcpowerbl <ORACLE BASE>/recovery ext3
defaults 1 2,
Hrh <ORACLE_BASE> 4T /u01/app/oracle

8 HEA:
mount /dev/emcpoweral <ORACLE BASE>/oradata
mount /dev/emcpowerbl <ORACLE BASE>/recovery

EEERFNFHEES
&7 0CFS2 RERT Oracle HRAMBENR S FMREE

FESR—A i b
1 YEH root Bk,
2 EHUTULR PR

a
b

BB R4 )83 X Window &% startx

AT ocfs2 BRIABFHEE X PRI OCFS2 B & S A
Jetc/ocfs2/cluster.conf. 1FZum il I HHEEAN LT Ay 4
ocfs2console

Mg firh, Hili Cluster (42D — Configure Nodes (BCE V15D ©

WRBERAL, MR G SRZEE. kNS HI— MR E
MRz GER. KANZGERE .

S 2 11 Node Configuration (79 GBCED & 1.
BT SIS INR R, 5B T Add GRIID o BEAT AR
(5 EHBAHED FIEH 1P ORI ERAE . BT
GBS, #ih OK (i) .

BEEPAT P d LRI s s in 2 e

BLEFF Oracle RAC B97Efi%i% & Oracle BPZEMAME |

121



e NIPTAY S, il Apply (WD, ARG Node
Configuration (1 RilCE) & HHH Close (KD o

Q ¥ MBHMEEIRESR: Unable to access cluster
service (FEXITRIBERS) , BENITE R e i, MIFRTH
Jetc/ocfs2/cluster.conf FHE X ZiR .

f WS, Fiddi Cluster (HESE) — Propagate Configuration
(ERERCED -
P 25 7R Propagate Cluster Configuration (fEHRHFAEACE D
. Zfr EBE L Finished (E58H0) fFE. Ml
Close (XM
g EFE File ) — Quit GEHD &
3 AR BB A S, DUEAE S Bl IS HIHE AR Ak -
/etc/init.d/o2cb enable
4 (EFTT AL RS O2CB_HEARTBEAT THRESHOLD fH:
a HREAL N4, EPrA R R IE O2CB k5
/etc/init.d/o2cb stop
b 7EFTA T ALK Jetc/sysconfiglo2eb H
O2CB_HEARTBEAT THRESHOLD 1 4% 4 81.
¢ EMEALNATS, EPTHA A RS O2CB k-
/etc/init.d/o2cb start
5 X TOCEHEERAE, 7R AR, A fdisk 72 E AN SMBAE
B LA
a BEAM TS, QUEENRSEITENX
fdisk /dev/emcpowerX
KL iE: 8N h, 7 fdisk 2 FIRFF RFRERERED.
b LAY, BRI R AR
cat /proc/partitions
¢ WURBAHBRF X, HRA:
sfdisk -R /dev/< WHKHHIR >
B4 i UTHBRERTIE
o R¥ES: /u02. /u03FA/u04
o FRZ: u02. u03Fu04

o RTEEFMHIRE: emcpowera. emcpowerb
emcpowerc
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6 ATl B AT A HFT mkfs.ocfs2 Lh 4 K Hdl oD,
128 K FEAR RN 4 AT r i Rk AL AN At 1 25
ocr.dbf FHH LA
mkfs.ocfs2-b 4K-C128K-N4-Lu0Ol/dev/emcpoweral
o A
mkfs.ocfs2 -b 4K-C128K-N4-Lu02/dev/emcpowerbl
PRAZ S P B2 IX Ak
mkfs.ocfs2 -b 4K-Cl28K-N4-Lu03/dev/emcpowercl
B4 ix: o aimEsRRaet A
Ei E: 5xaEmestisgmiEts. 59 0CFS2 50 iamm sk

oss.oracle.com/projects/ocfs2/dist/documentation/ocfs2_fag.html.
7 TERAT AL, PUTLUR P
a AR OCFS2 73X Gl e ri o BPATILIERE, THHEA LT a4
Bl B bR 73X H s BB T AL
mkdir -p /u02 /u03 /u04
chown -R oracle.dba /u02 /u03 /u04

b AR, AR R AL F AR fete/fotabs
/dev/emcpoweral /u02 ocfs?2
_netdev,datavolume,nointr00
/dev/emcpowerbl /ul03 ocfs?2
_netdev,datavolume,nointr00

/dev/emcpowercl /u04 ocfs?2
_netdev,datavolume,nointr00

W PowerPath MEFL 2 B AL T 15 s HP B s 58 4 AH [R] 1R 152
PR, VELEREAN T AU EAB I fete/fstab SCIF, A R BEAS
A9 BTG L H SR ) A ] R
JFTE OCFS2 &8N 4 H .

¢ (ERANT AL, BEANDUR A LU fete/fstab SCAFH B I
Fifi4:: mount -a -t ocfs2

d  ERANT AL, LU RINE fete/rclocal SCHF:
mount -a -t ocfs2
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FRARGEZEOBEEHXZNEMIES (X Enterprise Linux 4)
1 RN RE, A fdisk 2 AR P RSN AE it B A BOTEEN
A3
BEN: fdisk /dev/emcpowerX,
SRJG RIS 300 MB 401X, 43 3T Oracle #H5% (OCR)-
PEERERE VL Oracle RS HOUES

2 EEEALLT@ARIEH X : more /proc/partitions
U1 /proc/partitions SCAF AT WIRHT X, U LR ITAT S A L
ALLUFfir4: sfdisk -R /dev/< W&LHK >

3 (ECEHMEERFET A T R L, SATLUR PR,

%’ Jetc/sysconfig/rawdevices SUATFFAINEL AT
/dev/raw/votingdiskl /dev/emcpoweral
/dev/raw/votingdisk2 /dev/emcpowera?2
/dev/raw/votingdisk3 /dev/emcpowera3
/dev/raw/ocrl.dbf /dev/emcpowerad
/dev/raw/ocr2.dbf /dev/emcpowerab
/dev/raw/spfile+ASM.ora /dev/emcpowerab

E4 &: 3R PowerPath g & FM=AS RESTAZ AR —H, HHEMH
&34 /dev/sysconfig/rawdevices Bt & 31 .

BtN: chkconfig networkwait off.
K ix: (5 ASM B £ =7 %1% 5 58 i3 R4 1% 4 O3 ORACLEASM FEIR
HMIEFZIM.

WARAE T2 AT T ASM ISR B 1, 15248 /etc/sysconfig/rawdevices
SO SRR 2% H «

/dev/raw/ASM1/dev/emcpowerbl
/dev/raw/ASM2/dev/emcpowercl

81/ ORACLEASM FESRSNFEIFI, 4% IES 126 T LI “fHH ASM AL &
S AP TP AT B A
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ERREEREXFEMIEE

Ed i SaathmSBea R GRMEREMBERERR) 1
“BLEMT Oracle MiEEFERERRBERGE” ETHIIHMTREITIRE,

%35 AT M Dell Z# M ufi support.dell.com 3%415.

1 AR AR, ] fdisk 2 IR PAESN B A7 BE A LRI A

S, BEAN: fdisk /dev/emcpowerX, RJFEIENA 300 MB 45>

X

, AT OCR. B LLE Oracle 25500

2 ALK X more /proc/partitions
WER /proc/partitions U A B o X, S ERTA Y AL,
BEALL T4 : sfdisk -R /dev/< W&HAHK >

3 (EOLEHMEIEREE P L, SUTRU R R

a

¥ OCR HIEi% OCR K7 X AR INE] permissions.ini
A ST /dell-oracle-deployment/scripts/ H sk H:
[ocr]

primary ocr=

mirror ocrl=

[vote]

votel=

vote2=

vote3=

[asm]

asml=

asm2=

fan, Wk OCR H OCR £ 73 X K /dev/emepoweral 1
/dev/emcpowera2, W] permissions.ini SCATESCH U1 FIE
[ocr]

primary ocr=/dev/emcpoweral
mirror_ocrl=/dev/emcpowera?
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b CRBEEMAEL AR NE] permissions.ini 3. 1ZICHH T
/dell-oracle-deployment/scripts/ H 5%t
[ocr]
primary ocr=
mirror ocrl=
[vote]
votel=
vote2=
vote3=
[asm]
asml=
asm2=
B, WARBERHAR N emepowerbl . emcpowerb2
M emcpowerb3, W permissions.ini &SN AR B
[vote]
votel=/dev/emcpowerbl
vote2=/dev/emcpowerb?2
vote3=/dev/emcpowerb3

Q I VBN EEBEANTE: primary_ocr. mirror_ocr. votel.
vote2 #0 vote3.

4 W permissions.ini XI5, B TALT /dell-oracle-
deployment/scripts/ UK T permissions.py A
./permissions.py

5 BT Man AL B IERRk &8 UR: /etc/rc.local

£/ ASM BB FZHHEMRES
B ASM BCE AR, EEITA W R EHAT LT PR
1 17BN root B3,

2 EFT R L, I fdisk 2 IR AEILE AN M At e & &G —
ANIFIX
a WA TGS, SUEEABRENTX.
fdisk /dev/emcpowerX
E4 i+ 81 h, 7 fdisk 2 RI2F IR RN .
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3

b ERBEA LS, WA DOR A A

cat /proc/partitions,
WERBEAHERH X, WA
sfdisk -R /dev/< W&ZFR >

BN chkconfig networkwait off.

Q F: A ASM I ITHEEFMEEE B @RI EE Oracle ASM FE

IR EhFE AL .

FERRESREELESZHRIRE
B i+ saashmsBza, BB GRMERENEEREER) B

3

“BECERAT Oracle HIEERRIIRMERE” EETHFIHMSRFHITIRIE,
Z$EE I M Dell 3Z#5 ™3k support.dell.com 37:1%‘

¥ asml M asm2 KA A FRAINE] permissions.ini A
WS AEAE T /dell-oracle-deployment/scripts/

H3: [asm]

asml=

asmz=

il A ASM1 M ASM2 #4414 /dev/emepowercl
/dev/emepowerdl, W permissions.ini FESA -

[asm]

asml=/dev/emcpowercl

asm2=/dev/emcpowerdl

LR INAEH] /dev/iemepowerel (RIS ASM #4541 ASM3, 5 fE2x 16
FRm—N4H:

asm3=/dev/emcpowerel

BCH permissions.ini XA )5, 1HIZATALT /dell-oracle-deployment/
scripts/ 3CAFJ T H) permissions.py JiI4<: . /permissions.py
BATLU N i LR E IR R AR : /ete/re.local
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&/ ASM ERBNEFEELFEFHIRE

128

1
2

1EA root 3%,
FIIPES T 1, JFEITA 8 ERAT LR P R
a HA: service oracleasm configure

b P RBALL I

Default user to own the driver interface
(AW FE O MBI []: oracle

Default group to own the driver interface
HATIREN 4R L AL [ ]: dba

Start Oracle ASM library driver on boot
(5130 3 Oracle ASM FESRENFEF) (y/m) [n]: vy

Fix permissions of Oracle ASM disks on boot

(5] FHMES Oracle ASM #EELHIALHD (y/m) [y]: v

24 RAC FL B AEH] Equallogic iSCSI A7Aifi ¥4 1 Linux B

W FE Y 2 B AR KSR P, A AT IR 3. 44 R 7R E
Jetc/sysconfig/oracleasm 1) ORACLEASM_SCANORDER Z:%{:
ORACLEASM SCANORDER="dm"

PSS ARG M
RN AELE (FELumE D) , BAL T4 1% <Enter> #:

service oracleasm createdisk ASM1 /dev/emcpowerbl
service oracleasm createdisk ASM2 /dev/emcpowercl

Xt A i A AN ASM A TE R AT B 4.

BOAE 2 A7 OV RIbR IC A X ASM &I ASM R«
RS f?_sTDEP BANLL N 2 4% <Enter>
service oracleasm listdisks

BB BoRTE AP BR S R QN e . o

ASM1

ASM2

BARILA Y A BERE U M IEAE D IR 5 P aNE ) ASM RS . 7EFL
N, ﬂﬂﬂ i 1, BEAN LU N2 4% <Enter> -

service oracleasm scandisks
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R ASM EF TR LEBLAZFHFERE
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Présentation

Le contenu du présent document s'applique a :

Oracle® Database 10g R2 sous Red Hat® Enterprise Linux®
ou Oracle Enterprise Linux 4.7 AS x86_64

Oracle Database 10g RZ sous Red Hat Enterprise Linux
ou Oracle Enterprise Linux 5.2 AS x86_64

Oracle Database 11g R1 sous Red Hat Enterprise Linux
ou Oracle Enterprise Linux 5.2 AS x86_064

REMARQUE : Ce document est un guide général de configuration des composants
réseau et de stockage requis pour exécuter la base de données Dell|Oracle sur un
systéme doté du systeme d'exploitation Red Hat Enterprise Linux ou Oracle Enterprise
Linux. Pour consulter la liste des configurations réseau et de stockage prises en
charge par votre systéme, cliquez sur le lien Dell™ Validated Components de la
page Web Oracle Database and Applications Solutions du site dell.com/oracle.

Documentation requise pour déployer
Dell|Oracle Database

Les documents suivants sont requis pour le déploiement de Dell | Oracle
Database :

Oracle Database sur les systemes Dell PowerEdge sous Enterprise Linux
x86_64 — Guide d'installation du systéme d'exploitation et du matériel :
ce module présente la configuration minimale et les versions logicielles
requises, le mode d'installation et de configuration du systeme
d'exploitation, la procédure de vérification des configurations matérielle
et logicielle et la maniere d'obtenir des fichiers Open Source.

Oracle Database sur les systemes Dell Powerlidge sous Enterprise Linux
x86_64 — Guide de stockage et de mise en réseau _64 : ce module indique
comment installer et configurer les solutions de mise en réseau et de
stockage.
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*  Oracle Database sur les systémes Dell PowerEdge sous Enterprise Linux
x86_64 — Guide d'installation et de configuration de la base de données :
ce module indique comment installer et configurer Oracle Database.

*  Oracle Database sur les systemes Dell PowerEdge sous Enterprise Linux
x86_64 — Guide de dépannage : ce module indique comment ajouter un
neeud & un cluster et corriger les erreurs survenues lors des procédures
d'installation décrites dans les modules précédents.

Q REMARQUE : Tous les modules indiquent comment bénéficier du support
technique Dell.

Terminologie utilisée dans le présent document

Dans ce document, les termes LUN (Logical Unit Number [numéro d'unité
logique]) et disque virtuel sont synonymes. Le terme LUN est généralement
utilisé pour les environnements de systemes de stockage Fibre-Channel
Dell/EMC. Le terme disque virtuel est plutét réservé aux environnements
de stockage SAS Dell PowerVault™ (PowerVault MD3000i et PowerVault
MD3000i avec chissis d'extension PowerVault MD1000) ou iSCSI Dell
EqualLogic.

Sauf indication contraire, le terme Enterprise Linux s'applique aussi bien
a Red Hat Enterprise Linux qu'a Oracle Enterprise Linux dans le présent
document.

Obtention d'aide

Support Dell

*  Pour plus d'informations sur l'utilisation du systeme, voir la documentation
fournie avec ses composants.

*  Pour les livres blancs, les configurations prises en charge par Dell et des
informations générales, voir la page Web Oracle Database and Applications
Solutions du site dell.com/oracle.

*  Pour bénéficier du support technique Dell pour le matériel ou le systeme
d'exploitation et télécharger les dernieres mises a jour destinées a votre
systeme, voir le site Web support.dell.com.
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Vous trouverez les informations de contact Dell dans le document Oracle
Database sur les systémes Dell PowerEdge sous Enterprise Linux x86_64 —
Guide de dépannage de votre systeme, disponible sur le site Web du
Support Dell, a I'adresse support.dell.com.

Des formations et certifications Dell Enterprise sont disponibles. Pour plus
d'informations, voir le site Web dell.com/training. Ce service n'est pas
disponible dans certains pays.

Support Oracle

Pour des informations sur les formations relatives au logiciel Oracle et aux
clusters de I'application, mais aussi pour contacter Oracle, voir le site Web
d'Oracle (oracle.com) ou votre documentation Oracle.

Le site Web My Oracle Support, metalink.oracle.com, contient des
informations de support technique, des fichiers téléchargeables et d'autres
informations techniques.

Pour plus d'informations sur I'installation et la configuration d'Oracle, voir
le document Oracle Database sur les systémes Dell PowerEidge sous Enterprise
Linux x86_64 — Guide d'installation et de configuration de la base de données,
disponible sur le site Web du Support Dell, a 'adresse support.dell.com.
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Configuration
d'un cluster Fibre Channel

A AVERTISSEMENT : Avant d'exécuter les opérations décrites dans cette
section, lisez les consignes de sécurité fournies avec votre ordinateur.
Pour plus d'informations sur les meilleures pratiques en matiére de sécurité,
voir le site Web Regulatory Compliance (Conformité a la réglementation),
a I'adresse suivante : www.dell.com/regulatory_compliance.

La présente section vous aide a vérifier les connexions matérielles ainsi
p

que les configurations matérielle et logicielle du cluster Fibre Channel
effectuées par votre prestataire de services Dell.

La figure 2-1 et la figure 2-3 présentent les connexions requises pour
le cluster, tandis que le tableau 2-1 récapitule les connexions du cluster.

Connexions matérielles
pour un cluster Fibre Channel

Pour vérifier toutes les connexions matérielles d'un cluster Fibre Channel,
voir la figure 2-1. Le tableau 2-1 répertorie 'ensemble des connexions
Fibre Channel représentées sur la figure 2-1.
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Figure 2-1. Connexions matérielles pour un cluster Fibre Channel

Systémes clients

Commutateurs Ethernet Gigabit
(réseau privé)

Réseau
WAN/LAN

Systéemes PowerEdge
(Oracle Database)

Systemes de L =] [« e Commutateurs

stockage Fibre Fibre Channel Dell/EMC (SAN)
Channel Dell/EMC
—— CAT 5e/6 (carte réseau (NIC) publique)
——— CAT5e/6 (carte réseau (NIC) Gigabit cuivre)
Cables a fibres optiques

— — - Cables afibres optiques supplémentaires

Tableau 2-1. Interconnexions matérielles pour Fibre Channel

Composant de cluster Connexions

Neeud systeme e Un cible CAT 5e ou CAT 6 reliant la carte réseau (NIC)
Dell™ Poweredge™ publique au réseau local (LAN)

Un cable CAT 5e ou CAT 6 reliant la carte réseau (NIC)
Gigabit privée au commutateur Ethernet Gigabit

Un céble CAT 5e ou CAT 6 reliant une carte réseau (NIC)
Gigabit privée redondante a un commutateur Ethernet
Gigabit redondant

Un céble a fibres optiques reliant 'adaptateur HBA 0
au commutateur Fibre Channel 0

* Un cable a fibres optiques reliant I'adaptateur HBA 1
au commutateur Fibre Channel 1
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Tableau 2-1. Interconnexions matérielles pour Fibre Channel (Suite)

Composant de cluster Connexions

Systeme de stockage

Fibre Channel

Dell/EMC

* Decux cibles CAT 5¢ ou CAT 6 connectés au réscau local

* Une a quatre connexions par cible a fibres optiques vers

chaque commutateur Fibre Channel. Par exemple, pour une

configuration comprenant 4 ports :

— Un cable a fibres optiques reliant le port 0 du processeur

de stockage A au commutateur Fibre Channel 0

— Un céble a fibres optiques reliant le port 1 du processeur

de stockage A au commutateur Fibre Channel 1

— Un cable a fibres optiques reliant le port 0 du processeur

de stockage B au commutateur Fibre Channel 1

— Un cable a fibres optiques reliant le port 1 du processeur

de stockage B au commutateur Fibre Channel 0

Commutateur
Fibre Channel
Dell/EMC

Une a quatre connexions par cable a fibres optiques vers

le systeme de stockage Fibre Channel Dell/EMC

Une connexion par cible a fibres optiques vers
l'adaptateur HBA de chaque systeme PowerEdge

Commutateur
Ethernet
Gigabit

Une connexion CAT 5e ou CAT 6 vers la carte réseau (NIC)

Gigabit privée de chaque systeme PowerEdge

Une connexion CAT 5e ou CAT 6 vers le commutateur

Ethernet Gigabit restant
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Avant de commencer

Vérifiez que les tiches suivantes ont bien été effectuées sur le cluster :
* Tous les composants matériels ont ét¢ installés dans le rack.

* Toutes les interconnexions matérielles ont été configurées comme

l'indiquent la figure 2-1, la figure 2-3 et le tableau 2-1.

*  Tous les LUN (numéros d'unités logiques), les groupes RAID et les
groupes de stockage ont été créés sur le systeme de stockage Fibre

Channel Dell/EMC.
*  Les groupes de stockage ont été affectés aux nocuds.

A PRECAUTION : Avant d'effectuer les procédures décrites dans les sections
suivantes, vérifiez que le matériel et les cables du systéme sont correctement
installés.

Cablage du systeme de stockage Fibre Channel

Selon vos besoins, vous pouvez configurer le systeme de stockage du cluster
Fibre Channel de votre base de données Oracle de différentes facons :

*  Environnement Fibre Channel 4 connexion directe (voir la figure 2-2)

* Environnement Fibre Channel relié 4 un SAN et comprenant quatre ports
(voir figure 2-3)

Les sections suivantes décrivent le cablage requis pour ces configurations.

Configuration Fibre Channel a connexion directe

Pour effectuer une configuration Fibre Channel 4 connexion directe pour vos
noeuds :

1 Installez un cable optique entre 'adaptateur HBA 0 du noeud 1 et le port 0
du pr