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About this quide

You can use your product more effectively when you learn what this guide describes and who it is
intended for; what special terminology is used in the document; what command, keyboard, and
typographic conventions this document uses to convey information, and other details about finding
and using information.

This guide describes how to configure an HP-UX host in a storage area network (SAN) environment.
The host accesses data on a storage system that runs Data ONTAP software with the Fibre Channel
(FC) or iSCSI protocol.

See the NetApp Interoperability Matrix for information about the specific HP-UX versions
supported. Also check the HP-UX Release Notes for information about required HP-UX patches.

Next topics
Audlience on page 11
Terminology on page 12
Where to enter commands on page 12
Command, keyboard, and typographic conventions on page 12
Special messages on page 13
How to send your comments on page 13

Related information
NetApp Interoperability Matrix - http.//now.netapp.com/matrix/mix/login.do

Audience
This guide is intended for system administrators who are familiar with HP-UX.
You should be familiar with the specifics of your configuration, including the following items:

» The HP-UX operating system

 Either the native HP-UX environment or the Veritas Storage Foundation environment
» The configuration and administration of a storage system

* The use of FC or iSCSI to store and retrieve data on a storage system


http://now.netapp.com/NOW/products/interoperability/
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Terminology

This document uses the following terms.

Storage systems that run Data ONTAP are sometimes referred to as filers, appliances, storage
appliances, or systems. The name of the FilerView graphical user interface for Data ONTAP
reflects one of these common usages.

LUN (logical unit) refers to a logical unit of storage.

LUN ID refers to the numerical identifier for a LUN.

Where to enter commands

You can use your product more effectively when you understand how this document uses command
conventions to present information.

You can perform common administrator tasks in one or more of the following ways:

You can enter commands either at the system console or from any client computer that can obtain
access to the storage system using a Telnet or Secure Shell (SSH) session.

In examples that illustrate command execution, the command syntax and output shown might
differ from what you enter or see displayed, depending on your version of the operating system.
You can enter Windows, ESX, HP-UX, AlX, Linux, and Solaris commands at the applicable
client console.

In examples that illustrate command execution, the command syntax and output shown might
differ from what you enter or see displayed, depending on your version of the operating system.

Command, keyboard, and typographic conventions

This document uses command, keyboard, and typographic conventions that help you enter
commands.

Command conventions

In examples that illustrate commands executed on a UNIX workstation, the command syntax and
output might differ, depending on your version of UNIX.

Keyboard conventions

When describing key combinations, this document uses the hyphen (-) to separate individual
keys. For example, "Ctrl-D" means pressing the "Control™ and "D" keys simultaneously.

This document uses the term "Enter" to refer to the key that generates a carriage return, although
the key is named "Return” on some keyboards.
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Typographic conventions

The following table describes typographic conventions used in this document.

Convention Type of information

Italic font Words or characters that require special attention.

Placeholders for information you must supply. For example, if the guide says
to enter the ar p - d host name command, you enter the characters "arp -d"
followed by the actual name of the host.

Book titles in cross-references.

Monospaced font | Command names, option names, keywords, and daemon names.
Information displayed on the system console or other computer monitors.

The contents of files.

Bol d nmonospaced | Words or characters you type. What you type is always shown in lowercase
font letters, unless you must type it in uppercase letters.

Special messages

This document might contain the following types of messages to alert you to conditions that you
need to be aware of.

Note: A note contains important information that helps you install or operate the system
efficiently.

Attention: An attention notice contains instructions that you must follow to avoid a system crash,
loss of data, or damage to the equipment.

How to send your comments
You can help us to improve the quality of our documentation by sending us your feedback.

Your feedback is important in helping us to provide the most accurate and high-quality information.
If you have suggestions for improving this document, send us your comments by e-mail to
doccomments@netapp.com. To help us direct your comments to the correct division, include in the
subject line the name of your product and the applicable operating system. For example, FAS6070—
Data ONTAP 7.3, or Host Utilities—Solaris, or Operations Manager 3.8—Windows.


mailto:doccomments@netapp.com
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Changes to this document: December 2010

Several changes have been made to this document since it was published for the HP-UX Host
Utilities 5.0.

This document has been updated based on the following major changes:

» Information on the diagnostic utilities has been removed.

Previously, the Host Utilities included the control | er _i nfo, fil er_i nf o, hpux_i nf o, and
swi t ch _i nf o utilities. Starting with the HP-UX Host Utilities 5.1, the diagnostic utilities are no
longer included with the Host Utilities. They have been replaced by the nSANity Diagnostic and
Configuration Data Collector program. The nSANity program is not part of the Host Utilities. If
needed, you can download the latest version of nSANity from the NOW site. You should only
download and run this program if Technical Support asks you to.

» Information on using Veritas Storage Foundation 5.0.1 RP2 with HP-UX 11iv3 has been added.
Only ALUA configurations are supported with HP-UX 11iv3 and Veritas Storage Foundation.
However, you must disable Native MPIO ALUA on Veritas LUNs and use the ALUA supplied
with the Symantec Array Support Library (ASL).

» Information on using thin provisioning and storage reclamation with Veritas Storage Foundation
5.0.1 RP2 and HP-UX 11iv3. You can use the vxdi sk and f sadmcommands to perform space
reclamation on a LUN, disk group, enclosure, or mounted Veritas file system.

Related tasks
(Veritas DMP, HP-UX 11iv3) Disabling Native MPIO ALUA on page 67

Related references
(Veritas DMP, HP-UX 11iV/3) Thin provisioning and space reclamation on page 66
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The HP-UX Host Utilities

The Host Utilities provide software programs and documentation that you can use to connect your
HP-UX host to NetApp storage systems running Data ONTAP. The software is available as a
standard HP-UX depot file that you can download from the NOW site.

The Host Utilities include the following components:

The SAN Toolkit
The toolkit is installed automatically when you install the Host Utilities. This kit provides the
following key tools:

Note: This toolkit is common across all configurations and protocols of the HP-UX Host
Utilities. As a result, some of its contents apply to one configuration, but not another. Having
unused components does not affect your system performance.

e (HP-UX 11iv3 only) The enabl e_ont ap_pvl i nks utility, which lets you enable the active/
passive multipathing policy for Physical Volume Links (PV-Links) with Data ONTAP LUNS.

e Thentap_config_paths utility, which lets you add missing paths to L\VM volume groups
and place them in the correct order when you are using PV-Links.

e The sanl un utility, which helps you to manage LUNs and HBAs.

e The san_ver si on command, which displays the versions of the Host Utilities.

Note: Previous versions of the Host Utilities also included diagnostics programs. These
programs have been replaced by the nSANity Diagnostic and Configuration Data Collector and
are no longer installed with the Host Utilities. The nSANity program is not part of the Host
Utilities. You should download, install, and execute it only when requested to do so by
technical support.

See the man pages for these commands for details on using them.

Documentation

The documentation provides information on installing, setting up, using, and troubleshooting the
Host Utilities. The documentation consists of:

« This installation and setup guide
»  Release Notes

Note: TheRelease Notes are updated whenever new information about the Host Utilities is
available. You should check the Release Notes before installing the Host Utilities to see if
there is new information about installing and working with the Host Unities.

e Quick Command Reference

You can download the documentation from the NOW site when you download the Host Utilities
software.
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Next topics
Supported HP-UX environments and profocols on page 18
How to find instructions for your HP-UX environment on page 19
Protocols and configurations supported by Host Ulilities on page 20
Features supported by the Host Utilities on page 22
Where to find more information on page 25

Related information
NOW NetApp on the Web site - http.//now.netapp.com

Supported HP-UX environments and protocols
The Host Utilities support several HP-UX environments.
For details on which environments are supported, see the online NetApp Interoperability Matrix.

The following table summarizes key aspects of the main environments:

HP-UX Environment Notes

Logical Volume Manager (LVM) |, This environment uses the HP-UX native LVM

» HP-UX operating systems: HP-UX 11iv2 and 11iv3.
» Protocols: FC and iSCSI

Native multipath 1/0 (MPIO) e This environment uses the HP-UX next-generation mass storage stack

that provides native multipathing and agile naming. The 1/O load to a
LUN is optimally and transparently distributed across the available
LUN paths.

» HP-UX operating systems: HP-UX 11iv3.
» Protocol: FC and iSCSI
e ALUA: Supported with HP UX 11iv3 September 2007 and later



http://now.netapp.com/
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HP-UX Environment Notes

Veritas Dynamic Multipathing

(DMP) « This environment uses Veritas Storage Foundation and its features:

* Veritas Volume Manager (VXVM)
«  Veritas Dynamic Multipathing (DMP)

e HP-UX operating systems: HP-UX 11iv2 and HP-UX 11iv3

* Required modules: Symantec Array Support Library (ASL) and Array
Policy Module (APM) for NetApp storage systems.

e Protocol: FC

* ALUA: Supported with HP UX 11iv3 September 2007 and later

» Setup and configuration issues:

* You might need to perform some driver setup.
e You must install ASL and APM.

» If you are using Veritas Storage Foundation 5.0.1 with HP-UX
11iv3, you must disable Native MPIO ALUA on Veritas LUNSs to
ensure that DMP functions properly.

Related information
NetApp Interoperability Matrix - http.//now.netapp.com/matrix/mex/login.do

How to find instructions for your HP-UX environment

Many of the instructions in this manual apply to all the HP-UX environments that the Host Utilities
support. In some cases, the commands you use vary based on the environment you are using.

If information or instructions for a step or feature apply only to one environment, this guide notes
that fact. To make it easy to quickly identify information for your environment, this guide places a
qualifier in the heading to specify that environment. This guide uses the following qualifiers:

Qualifier The section that follows appliesto

(LVM) Environments using the HP-UX native LVM on either HP-UX 11iv2 or HP-UX
11iv3.

(MPIO) Environments using the HP-UX next-generation mass storage stack that provides

native multipathing (MP10O) and agile naming.

(Veritas DMP) Environments using Veritas DMP as the multipathing solution.
(FC) Environments using the Fibre Channel protocol.
(iscsl) Environments using the iSCSI protocol.

There is also information about using the Host Utilities in HP-UX environments in the Release Notes
and the Host Utilities reference documentation. For information on the documents associated with


http://now.netapp.com/matrix/mtx/login.do
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the Host Utilities, see the SAN/IPSAN Information Library page on the NOW site. You can
download all the Host Utilities documentation from the NOW site.

Related information
SAN/IPSAN Information Library page - htto.//now.netapp.com/NOW/knowledge/docs/san/

Protocols and configurations supported by Host Utilities

The Host Utilities provide support for Fibre Channel, and iSCSI connections to the storage system
using direct-attached, fabric-attached, and Ethernet network configurations.

These protocols enable the host to access data on storage systems. The storage systems are targets
that have storage target devices called LUNS.

The protocol enables the host to access the LUNS to store and retrieve data.

For more information about using the protocols with your storage system, see the Data ONTAP
Block Access Management Guide for iSCSI and FC for your version of Data ONTAP.

For more details on supported topologies, including diagrams, see the Fibre Channel and iISCS/
Configuration Guide for your version of Data ONTAP.

The sections that follow provide high-level information about these protocols.

Next topics
The FC protocol on page 20
The ISCSI protocol on page 21
Supported configurations on page 21

Related information

Fibre Channel and iSCSI Configuration Guide - htto.//now.netapp.com/NOW/knowledge/docs/
san/fcp_iscsi_config/

The FC protocol

The FC protocol requires one or more supported HBAs in the host. Each HBA port is an initiator that
uses FC to access the LUNSs on the storage system. The port is identified by a worldwide port name
(WWPN). The storage system uses the WWPNSs to identify hosts that are allowed to access LUNS.

You must record the port's WWPN so that you can supply it when you create an initiator group
(igroup). You can use the sanl un fcp show adapt er command to get the WWPN.

When you create the LUN, you must map it to that igroup. The igroup then enables the host to access
the LUNSs on the storage system using the FC protocol based on the WWPN.

For more information on using FC with your storage system, see the Data ONTAP Block Access
Management Guide for ISCSI and FC for your version of Data ONTAP.


http://now.netapp.com/NOW/knowledge/docs/san/
http://now.netapp.com/NOW/knowledge/docs/san/fcp_iscsi_config/
http://now.netapp.com/NOW/knowledge/docs/san/fcp_iscsi_config/
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Related tasks
Displaying host HBA information with sanlun on page 57

Related references
Overview of LUN configuration and management on page 41

ISCSI protocol
The iSCSI protocol is implemented on both the host and the storage system.

On the host, the iISCSI protocol is implemented over the host’s standard gigabit Ethernet interfaces
using a software driver.

The HP-UX host does not support hardware iSCSI HBAs.

On the storage system, the iSCSI protocol can be implemented over the storage system’s standard
Ethernet interface using a software driver that is integrated into Data ONTAP.

The connection between the initiator and target uses a standard TCP/IP network. The network can be
a dedicated TCP/IP network, or it can be your regular public network; however, it is best to use a
private network to transfer data between the host and the storage system. The storage system listens
for iISCSI connections on IP port 3260.

Each host has a single iSCSI node name for all iSCSI ports. You need to make a note of the iSCSI
node name so that you can supply it when you create an igroup. The storage system identifies hosts
that are allowed to access LUNSs based on the iSCSI initiator node name that you supplied when you
created the igroup.

For more information about using iSCSI with your storage system, see the Data ONTAP Block
Access Management Guide for iSCSI and FC for your version of Data ONTAP.

Related tasks
Recording the host iISCSI initiator node name on page 39

Related references
Overview of LUN configuration and management on page 41

Supported configurations

The Host Utilities support fabric-attached, direct-attached, and network-attached configurations.

The Fibre Channel and iSCSI Configuration Guide provides detailed information, including
diagrams, about the supported topologies. There is also configuration information in the Data
ONTAP Block Access Management Guide for iISCSI and FC for your version of Data ONTAP. Refer
to those documents for complete information on configurations and topologies.

The Host Utilities support the following basic configurations:

» Fabric-attached storage area network (SAN). The Host Utilities support two variations of fabric-
attached SANSs:
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« Asingle-host FC connection from the HBA to the storage system through a single switch. A
host is cabled to a single FC switch that is connected by cable to redundant FC ports on an
active/active storage system configuration. A fabric-attached, single-path host has one HBA.

» Two or more FC connections from the HBA to the storage system through dual switches or a
zoned switch. In this configuration, the host has at least one dual-port HBA or two single-port
HBAs. The redundant configuration avoids the single point of failure of a single-switch
configuration. This configuration requires that multipathing be enabled.

Note: Use redundant configurations with two FC switches for high availability in production
environments. However, direct FC connections and switched configurations using a single,
zoned switch might be appropriate for less critical business applications.

» FC direct-attached. A single host with a direct FC connection from the HBA to stand-alone or
active/active storage system configurations.

» iSCSI network-attached. In an iSCSI environment, all methods of connecting Ethernet switches to
a network that have been approved by the switch vendor are supported. Ethernet switch counts
are not a limitation in Ethernet iSCSI topologies. Refer to the Ethernet switch vendor
documentation for specific recommendations and best practices.

Related information

Fibre Channel and iISCSI Configuration Guide for your version of Data ONTAP - http.//
now.netapp.com/NOW/knowledge/docs/san/fcp_iscsi_config/

NetApp documentation - http.//now.netapp.com/NOW/knowledge/docs/docs.cgi

Features supported by the Host Utilities

The Host Utilities support many features and configurations available with HP-UX hosts and storage
systems running Data ONTAP. Your specific environment affects what the Host Utilities support.

Some of supported features include:

» Multiple paths to the storage system when a multipathing solution is installed (PV-Links, DMP,
Native MPIO)

* HBAs

» Volume managers (Veritas VxVM, LVM)
e ALUA

*  SAN booting

The NetApp Interoperability Matrix describes which features are supported for which configurations.

Next topics
Multipathing and the HP-UX Host Utilities on page 23
HBASs and the HP-UX Host Utilities on page 23
Volume managers on the HP-UX Host Utilities on page 23
HP-UX configurations that support ALUA on page 23


http://now.netapp.com/NOW/knowledge/docs/san/fcp_iscsi_config/
http://now.netapp.com/NOW/knowledge/docs/san/fcp_iscsi_config/
http://now.netapp.com/NOW/knowledge/docs/docs.cgi
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SAN booting and the Host Utilities on page 25

Related information
NetApp Interoperability Matrix - http://now.netapp.com/matrix/mitx/login.do

Multipathing and the HP-UX Host Utilities
The HP-UX Host Utilities support different multipathing solutions based on your configuration.
Using multipathing allows you to configure multiple network paths between the host and storage

system. That way, if one path fails, traffic continues on the remaining paths. For a host to have
multiple paths to a LUN, you must have multipathing enabled.

The HP-UX Host Utilities support PV-Links, DMP, and Native MPIO multipathing solutions.

LVM uses PV-Links and native MPIO to provide alternative paths if a problem causes the active
path to go away.

VxVM uses DMP to provide multipathing. If you want to use VxXVVM to manage your LUNS, you
must install the Symantec ASL and APM with Veritas Storage Foundation for NetApp storage
systems.

HBAs and the HP-UX Host Utilities
The Host Utilities support a number of HBAs.
Make sure the supported HBAs are installed before you install the Host Utilities. Normally, the

HBAs should have the correct firmware and FC driver. To determine the firmware and FC driver for
your system, run the appropriate administration tool for your HBA.

Note: For details on the specific HBAS that are supported and the required firmware and FC
drives, see the NetApp Interoperability Matrix Tool.

Related information
NetApp Interoperability Matrix - http://now.netapp.com/matrix/mtx/login.do

Volume managers on the HP-UX Host Utilities
The HP-UX Host Utilities support different volume management solutions based on your
environment.

The HP-UX Host Utilities manage the volumes using either HP-UX LVM or Veritas VXVM. In some
cases, you might set up your host to use both LVM and VxXVM.

HP-UX configurations that support ALUA

The HP-UX Host Utilities support ALUA in environments using the FC protocol with Native MPIO
as long as both your version of the HP-UX operating system and Data ONTAP support ALUA.
Certain environments running Veritas Storage Foundation also support ALUA.

ALUA defines a standard set of SCSI commands for discovering and managing multiple paths to
LUNSs on FC and iSCSI SANSs. You should enable ALUA when your Host Utilities configuration


http://now.netapp.com/matrix/mtx/login.do
http://now.netapp.com/matrix/mtx/login.do
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supports it. ALUA is enabled on the igroup mapped to NetApp the LUNs that are used by the HP-UX
host.

The following table provides information about which versions of HP-UX using Native MPIO and
which versions of Data ONTAP support ALUA:

HP-UX version ALUA support Minimum Data ONTAP version
for ALUA

HP UX 11iv3 September 2007 and | Yes 7.2.5or later

later

Note: ALUA is mandatory with
this version of HP-UX.

HP-UX 11iv3 February 2007 No Not applicable
release
HP-UX 11iv2 No Not applicable

If you are using Veritas Storage Foundation 5.0.1 with HP-UX 11iv3, you must disable Native MPIO
ALUA on Veritas LUNs to ensure that DMP functions properly. Otherwise, the sanl un utility does
not correctly display information about the DMP node. For information on disabling ALUA, see the
Symantec TechNote How to Disable HP-UX 11iv3 Native Multi-Pathing ALUA mode for Storage
Foundation 5.0 and 5.0.1.

For information about which combinations of HP-UX, Data ONTAP, and Veritas Storage
Foundation are supported with which versions of the Host Utilities, see the NetApp Interoperability
Matrix.

Related tasks
(HP-UX 11iv3) Configuring LUNS for use with L VM on page 49
Discovering LUNs on an HP-UX host on page 42
Migrating a configuration from non-ALUA to ALUA without rebooting the host on page 97

Related references
The enable_ontap_pviinks script on page 109

Related information
NetApp Interoperability Matrix - http.//now.netapp.com/matrix/mtx/login.do
How to Disable HP-UX 11iv3 Native Multi-Pathing ALUA mode for Storage Foundation 5.0 and
5.0.1 - http.7/www.symantec.com/business/support/index?
page=content&id=TECHE7877&actp=search&viewlocale=en_US&searchid=1288708787175


http://now.netapp.com/NOW/products/interoperability/
http://www.symantec.com/business/support/index?page=content&id=TECH87877&actp=search&viewlocale=en_US&searchid=1288708787175
http://www.symantec.com/business/support/index?page=content&id=TECH87877&actp=search&viewlocale=en_US&searchid=1288708787175
http://www.symantec.com/business/support/index?page=content&id=TECH87877&actp=search&viewlocale=en_US&searchid=1288708787175
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SAN booting and the Host Utilities

The Host Utilities support SAN booting in both the Veritas DMP and PV-Links/Native MP1O
environments. SAN booting is the process of setting up a SAN-attached disk (a LUN) as a boot
device for an HP-UX host.

Configuring SAN booting on a storage system LUN allows you to:

* Remove the hard drives from your servers and use the SAN for booting needs, eliminating the
costs associated with maintaining and servicing hard drives.

» Consolidate and centralize storage.
« Use the reliability and backup features of the storage system.

The downside of SAN booting is that loss of connectivity between the host and storage system can
prevent the host from booting. Be sure to use a reliable connection to the storage system.

The steps you must perform to create a SAN boot LUN differ based on your Host Utilities
environment. If you decide to set up SAN booting, ensure that you use the instructions for your
environment.

Related information
NetApp Interoperability Matrix - http.//now.netapp.com/matrix/mex/login.do

Where to find more information

For additional information about host and storage system requirements, supported configurations,
best practices, your operating system, and troubleshooting, see the documents listed in the following

table.

If you need moreinformation Go'to...

about...

Known issues, troubleshooting, The latest Host Utilities Release Notes

operational considerations, and post-

Note: The Release Notes are updated more frequently than the rest
release developments

of the documentation. You should always check the Release Notes
before installing the Host Utilities to see if the installation or setup
process has changed since this document was prepared. You should
check the Release Notes periodically to see if new information
about using the Host Utilities is available. The Release Notes
provide a summary of what has been updated and when.

The latest supported configurations |, NetApp Interoperability Matrix

e System Configuration Guide



http://now.netapp.com/matrix/mtx/login.do
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If you need moreinformation
aboult...

Goto...

A summary of some of the
commands you might use with the
Host Utilities

The Host Utilities Quick Command Reference

Supported SAN topologies

The Fibre Channel and iSCSI Configuration Guide for your version of
Data ONTAP software

Configuring the storage system and
managing SAN storage on it

e Data ONTAP documentation index

e Best Practices for Reliability: New System Installation

e Data ONTAP Software Setup Guide

e Data ONTAP Block Access Management Guide for iISCSI and FC
e Data ONTAP Release Notes

e Command Reference

Verifying compatibility of a storage
system with environmental
requirements

Site Requirements

Upgrading Data ONTAP

Data ONTAP Upgrade Guide

Best practices/configuration issues

NetApp Knowledge Base

The iSCSI protocol

The iSCSI protocol standard is defined by RFC 3720

Installing and configuring the HBA
in your host

Your HBA vendor documentation

Your host operating system
information or settings

Refer to your operating system documentation

Veritas Storage Foundation and its
features

Refer to the Veritas documentation

Enabling ALUA

Data ONTAP Block Access Management Guide for iISCSI and FC. See
the section about enabling ALUA for a Fibre Channel igroup.

General product information,
including support information

The NetApp NOW site

Related information

NetApp Interoperability Matrix - http.//now.netapp.com/matrix/mix/login.do

Fibre Channel and iISCSI Configuration Guide for your version of Data ONTAP - http.//
now.netapp.com/NOW/knowledge/docs/san/fcp_iscsi_config/

NetApp documentation - http://now.netapp.com/NOW/knowledge/docs/docs.cgi
NOW Knowledge Base and Technical Documentation - http.//now.netapp.com/NOW/knowledge/

docs/san/docs.shtml

HP documentation (when this document was produced) - http.//docs.hp.com/



http://now.netapp.com/NOW/products/interoperability/
http://now.netapp.com/NOW/knowledge/docs/san/fcp_iscsi_config/
http://now.netapp.com/NOW/knowledge/docs/san/fcp_iscsi_config/
http://now.netapp.com/NOW/knowledge/docs/docs.cgi
http://now.netapp.com/NOW/knowledge/docs/san/docs.shtml
http://now.netapp.com/NOW/knowledge/docs/san/docs.shtml
hhttp://docs.sun.com/
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Quick start checklist for planning the Host
Utilities installation

Installing the Host Utilities and setting up your system involves numerous tasks that are performed
on both the storage system and the host. The following checklist provides a high-level overview of
these tasks.

If you are an experienced HP-UX user, this checklist can serve as a quick start guide to installing and
setting up the Host Utilities.

Regardless of your experience level, planning how you will install and configure the Host Utilities is
a good practice.

The detailed steps for each of the tasks presented in the checklist are provided later in this guide.

Note: Occasionally there are known problems that can affect your system setup. Please review the
Host Utilities Release Notes before you install the Host Utilities. The Release Notes are updated
whenever an issue is found and may contain information about the Host Utilities that was
discovered after this guide was produced.

Task 1: Make surethe prerequisitesfor installing and setting up the Host Utilities have been
met

1. Verify that your system setup is correct. Check the NetApp Interoperability Matrix for the most
current information about system requirements. This includes:

« Host operating system version and appropriate updates

« HBAs and drivers, or software initiators, model and version

* (Veritas) Veritas Storage Foundation
Set up the Veritas Volume Manager (VxXVM) and then install the Array Support Library
(ASL) and Array Policy Module (APM), if it wasn't installed with your version of Veritas
Storage Foundation. If you are using Veritas Storage Foundation 5.0.1 with HP-UX 11iv3,
you must disable Native MPIO ALUA on Veritas LUNS to ensure that DMP functions
properly. You must also set the Veritas VXDMP restore daemon interval to 60.

Note: Make sure you have the Veritas VXVM installed before you install the ASL and
APM software. You can get he ASL and APM from the Symantec Web site.

* Volume management and multipathing.

2. Verify that your storage system has Data ONTAP installed and is:

* Running the correct, licensed protocol for your environment.
» Set up to work with the host and the HBAs or software initiators, as needed by your protocol.

3. (FC) If you are using a switch, verify that it is:

» Set up correctly.
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4,

e Zoned.

» Cabled correctly according to the instructions in the Fibre Channel and ISCSI Configuration
Guide for your version of Data ONTAP.

» Powered on in the correct order: switch, disk shelves, storage systems, and then the host.

Note: For information about supported topologies, see the Fibre Channel and ISCS/
Configuration Guide for your version of Data ONTAP, which is available online.

Confirm that the host and the storage system can communicate.

Task 2: Install the Host Utilities

1.

If upgrading the Host Utilities, remove any currently installed version of the Host Utilities.

2. Download a copy of the compressed file containing the Host Utilities from the NOW site.
3.
4

Use the gunzi p command to uncompress the file.

. Install the Host Utilities software using the swi nst al | command.

Note: If you are using iSCSI, make sure you install the iISCSI Software Initiator before you
install the Host Utilities.

Log out and log back in to enable the updates that the installation script makes to the system
search paths.

(iISCSI) Task 3: ConfiguretheiSCSI protocol

1.
2.

Download the iSCSI software initiator from the HP Web site.

Use the swl i st command to verify that the file downloaded correctly and then install the
initiator using the swi nst al | file.

Configure the iSCSI Software Initiator by adding the or more information, see the instructions
provided with the iSCSI Software Initiator.

Note: If you are using multipathing, follow the instructions provided by the multipathing
vendor to set it up to work with iSCSI.

Record the host’s iSCSI node name.
Set up target discovery.

(Optional) Set up Challenge Handshake Authentication Protocol (CHAP). To set up CHAP,
follow the instructions provided by the HP-UX documentation.

Task 4: Set up access between the host and the LUNs on the stor age system

1

Create and map igroups and LUNSs. If your environment supports ALUA, set it up to work with
the igroups.

Discover the new LUNSs. You can use the i oscan command to discover the LUNs and the i nsf
command to create device special files for the newly discovered LUNSs.
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3. Configure LUNSs to work with the volume manager.

4. Display information about the LUNSs. You can use the sanl un command to display information
about the LUNSs and the HBAs.

Related information
NetApp Interoperability Matrix - http.//now.netapp.com/matrix/mix/login.do

Fibre Channel and iISCSI Configuration Guide - http.//now.netapp.com/NOW/knowledge/docs/
san/fcp_iscsi_config/


http://now.netapp.com/matrix/mtx/login.do
http://now.netapp.com/NOW/knowledge/docs/san/fcp_iscsi_config/
http://now.netapp.com/NOW/knowledge/docs/san/fcp_iscsi_config/
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Installing the Host Utilities software

The Host Utilities software is provided as a standard HP-UX depot file. After your host is set up,
install the SAN Toolkit software package. You can install it the same way you normally install an
HP-UX depot file.

Before you begin

Keep the following in mind before you install the Host Utilities software:

You must verify that your host system meets the Host Utilities requirements.
If you are upgrading the HP-UX Host Utilities 5.1 from an earlier version, you must first uninstall
the earlier version.

(iSCSI only) If you are using iSCSI, you must install your iSCSI software initiator before you
install the Host Utilities.

Steps

1. Download the HP-UX Host Utilities file

net app_hpux_host _utilities_5.1_ia_pa. depot.gz from the NOW Web site to your
HP-UX host.

Uncompress the net app_hpux_host _utilities_5.1_ia_pa. depot. gz file by entering the
following command:

# gunzi p netapp_hpux_host _utilities_5.1_ia_pa.depot.gz

The system places the extracted software in the directory to which you uncompressed the depot
file.

Install the software by entering the following command:

swinstall -s /tnp/ hpux/netapp_hpux_host_utilities_5.1 ia_pa. depot
Net App_sant ool ki t

The swi nst al | command runs an installation script that verifies the status of your HP-UX setup.
If your system meets the requirements, this script installs the sanl un utility and diagnostic
scripts in the/ opt / Net App/ sant ool s/ bi n directory.

Example

The following output is similar to what you might see when you install the software for the first
time. This example assumes that you uncompressed the depot file to the / t np/ hpux directory on
an HP-UX host called machinel.

# swinstall -s /tnp/hpux/netapp_hpux_host utilities 5.1 ia_pa.depot
Net App_sant ool ki t

======= 11/ 04/ 09 16: 15:14 | ST BEG N swi nstal |l SESSI ON
(non-interactive) (jobid=hpux_11-0189)

* Session started for user "root @pux_11".
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* Begi nni ng Sel ection

* Target connection succeeded for "hpux_11:/".

* Source:

[t mp/ hpux/ net app_hpux_host _utilities_5.1 ia_pa.depot

* Targets: hpux_11:/

* Sof tware sel ections:

Net App_sant ool ki t.comand_itaniumr=5.1,fr=5.1, fa=HP-UX B. 11.22_| A
Net App_sant ool ki t. command_pari sc,r=5.1,fr=5.1, fa=HP- UX_B. 11. 00_32/ 64
Net App_sant ool ki t. man, r=5.1

Net App_sant ool ki t. support _scripts,r=5.1

* Sel ecti on succeeded.

* Begi nni ng Anal ysis and Execution

* Session sel ections have been saved in the file

"/.sw sessions/sw nstall.last".

* The anal ysis phase succeeded for "hpux_11:/".

* The execution phase succeeded for "hpux_11:/".

* Anal ysis and Execution succeeded.

NOTE: More information may be found in the agent |ogfile using the
comrand "swj ob -a | og hpux_11-0189 @ hpux_11:/".

======= 11/04/09 16: 15:41 | ST END swi nstall SESSION (non-interactive)
(j obi d=hpux_11-0189)

Related tasks
(iISCS1) Downloading the iSCSI Software Initiator on page 37
(iSCS1) Installing the ISCSI Software Initiator on page 38
Removing the HP-UX Host Utilities software or Host Attach Kiton page 34

Removing the HP-UX Host Utilities software or Host Attach
Kit

You can uninstall the Host Utilities software by using the swr enove command. The argument you
use with it depends on whether you are uninstalling a version of the Host Utilities or a Host Attach
Kit.

About this task

When upgrading to the HP-UX Host Utilities 5.1 from an earlier version, you should first uninstall
the earlier version. The reason for this is that the 5.1 version no longer uses the diagnostic utilities
that previously were packaged with the Host Utilities software. The only way to remove those
utilities is to uninstall the current Host Utilities software.

Step

1. Toremove the Host Utilities software, use the swr emove command. The argument that you use
with it depends on whether you are removing a version of the HP-UX Host Utilities or a Host
Attach Kit.
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If you areremoving... Enter the following command...

Host Utilities # swenpve Net App_sant ool ki t
Host Attach Kit # sw enove santool s

Example

(Host Utilities) The following example shows output you might see when you execute the
swr enove command to remove the Host Utilities software from an HP-UX host called machinel.

# swrenove Net App_sant ool ki t

======= 12/ 06/ 06 14:16:10 EST BEG N swr enpve SESSI ON
(non-interactive) (jobid=nmachi nel-0028)

* Session started for user "root @uachi nel".

* Begi nni ng Sel ection

* Target connection succeeded for "machinel:/".

* Sof tware sel ections:

Net App_sant ool ki t. command_i t ani um | =/ opt / Net App/ sant ool ki
t,r=3.1,fr=3.1,fa=HP- UX_B. 11. 22_| A

Net App_sant ool ki t. command_pari sc, | =/ opt / Net App/ sant ool ki t
,r=3.1,fr=3.1, fa=HP- UX_B. 11. 00_32/ 64

Net App_sant ool ki t. man, | =/ opt/ Net App/ santool kit,r=3.1

Net App_sant ool ki t. support_scripts, | =/opt/ Net App/ sant ool Ki
t,r=3.1

* Sel ection succeeded.

* Begi nning Anal ysi s

* Session sel ections have been saved in the file

"/ .sw sessi ons/ swenove. | ast".

* The anal ysis phase succeeded for "machi nel:/".

* Anal ysi s succeeded.

* Begi nni ng Execution

* The execution phase succeeded for "nmachinel:/".

* Execution succeeded.

NOTE: More information may be found in the agent |ogfile
usi ng the comand "swjob -a | og nmachi nel- 0028 @

machi nel:/".

======= 12/ 06/ 06 14:16: 13 EST END sw enpve SESSI ON (noni nteractive)
(j obi d=nmachi nel- 0028)

(Host Attach Kit) The following example shows output you might see when you execute the
swr enove command to remove a Host Attach Kit from a HP-UX host called machinel.

># sw enove santool s

======= 06/ 20/ 05 16: 25: 06 EST BEG N swr enove SESSI ON
(non-interactive) (jobid=machi nel-0125)

* Session started for user "root @uachi nel".

* Begi nni ng Sel ection

* Target connection succeeded for "machinel:/".

* Software sel ections:

sant ool s. command_i t ani um | =/ opt / Net App/ santool s, r=1.0, fr=
1.1, fa=HP-UX_B.11.22_| A

sant ool s. command_pari sc, | =/ opt/ Net App/ santool s, r=1.0, fr=1
.1, fa=HP- UX_B. 11. 00_32/ 64

sant ool s. man, | =/ opt / Net App/ santool s, r=1.0

Net App_sant ool ki t. command_pari sc, | =/ opt / Net App/ sant ool ki t
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,r=3.1,fr=3.1, fa=HP- UX_B. 11. 00_32/ 64

Net App_sant ool ki t. man, | =/ opt/ Net App/ santool kit,r=3.1

Net App_sant ool ki t. support _scri pts, | =/opt/ Net App/ sant ool ki
t,r=3.1

* Sel ection succeeded.

* Begi nni ng Anal ysi s

* Session sel ections have been saved in the file

"/.sw sessi ons/ swrenove. | ast".

* The anal ysis phase succeeded for "machi nel:/".

* Anal ysi s succeeded.

* Begi nni ng Execution

* The execution phase succeeded for "nmachinel:/".

* Execution succeeded.

NOTE: More informati on may be found in the agent

logfile using the conmand "swj ob -a | og nmachi nel- 0125 @
machi nel:/".

======= 06/ 20/ 05 16: 25: 21 EST END sw enpve SESSI ON (noni nteractive)
(j obi d=machi nel- 0125)
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(iISCSI) Installing and Configuring the iSCSI
Software Initiator

When you are using the iSCSI protocol, you must perform some additional tasks to complete the
installation of the Host Utilities.

Next topics
(1ISCS1) Downloading the ISCSI Software Initiator on page 37
(iISCSI) Installing the ISCSI Software Initiator on page 38
(iSCS1) Verifying the ISCSI Software Initiator installation on page 38
(1ISCSI) Configuring the ISCSI Software Initiator on page 39
Recording the host iISCSI initiator node name on page 39
(ISCSI) Configuring the discovery targets on page 40

(iISCSI) Downloading the iSCSI Software Initiator

You can download the iSCSI Software Initiator from an HP Web site.

Steps

1. Go to the HP Web site.

2. In the Search box, enter iSCSI Software Initiator.

3. Click Receivefor Freein the search result.

4. Select the iSCSI Software Initiator version that you want to download.

Note: More information about installing the iSCSI Software Initiator is available on the HP
Web site.

Related information
HP Web site - http.//www.software.hp.com


http://www.software.hp.com
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(iISCSI) Installing the iISCSI Software Initiator

After you download the iSCSI Software initiator, you must verify that the file downloaded correctly
and then run the swi nst al | command on the HP-UX host to install the iISCSI Software Initiator.

Steps

1. Log in as root.
2. Verify that the file downloaded correctly by entering the following command:
swist @/depot_path

3. Install the iSCSI Software Initiator by entering the following command:

swinstall -x autoreboot=true -s /depot_path

depot _pat h provides the path and name of the downloaded file.

The aut or eboot =t r ue option causes a system reboot when the installation is complete.
For more information, see the following:

e The HP-UX ISCSI Software Initiator Release Notes provide information about patch
dependencies.

» The HP-UX iSCSI Software Initiator Support Guide provide instructions for configuring the
iSCSI subsystem.

(iISCSI) Verifying the iSCSI Software Initiator installation

To verify the iSCSI Software Initiator installation, you can use the swi i st ori oscan commands.

Step

1. Verify the iSCSI Software Initiator installation by entering the following command:
swist iSCsl-00

i SCSI-00 B.11.31.01 HP-UX i SCSI Software Initiator
i SCSI-00.1SCSI-SW B.11.31.01 HP-UX i SCSI Software Initiator

Alternatively, you can use thei oscan -fnC i scsi command to verify the iISCSI Software
Initiator installation.

Class | HWPath Driver S/WState H W Type Descri ption

iscsi 1 255/0 iscsi CLAIMED VIRTBUS i SCSI Virtual Node
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(iISCSI) Configuring the iSCSI Software Initiator

To configure the iISCSI Software Initiator, you must add several executables to the root path and run
thei scsi uti| command.

Steps

1. Addtheiscsiutil andotheriscsi executables to the root path:
PATH=$PATH: / opt /i scsi/bin

2. Configure iSCSI Software Initiator name by entering the following command:
# iscsiutil [iscsi-device-file] -i -NiSCSI-initiator-nane

i scsi -devi ce-fil e istheiSCSI device file path / dev/ i scsi . This argument is optional
when other options, such as -i and - N, are included in the command.

-i configures iSCSI Software Initiator information.

- Nis the initiator name option. When preceded by - i , it requires the iSCSI Software Initiator
name as an argument. The first 256 characters of the name string are stored in the iSCSI
persistent information.

i SCSI -ini tiator-nane is the Software Initiator name you have chosen, in the i gn format.

Recording the host iISCSI initiator node name

You need to supply the iSCSI initiator node name when you create igroups on the storage system. It's
a good practice to record the node name before you create the igroups. You can use i scsi util -1
command to display the node name.

Steps

1. Display the iSCSI node name by entering the following command on the host:
iscsiutil -I

Example
This command displays information about your iSCSI setup. The line containing the node name
is shown in bold.

# iscsiutil -1
Initiator Name : iqgn.1986-03. com hp: hpux11
Initiator Alias :

Aut henti cati on Met hod :

CHAP Met hod : CHAP_UNI
Initiator CHAP Nane :

CHAP Secr et



40 | HP-UX® Host Utilities 5.1 Installation and Setup Guide

NAS Host nane

NAS Secr et

Radi us Server Host nane :

Header Di gest : None, CRC32C (defaul t)
Dat a Di gest . None, CRC32C

This output has been truncated to make the document easier to read.

2. Record the node name so that you will have it when you create igroups.

(iISCSI) Configuring the discovery targets

You need to configure the iSCSI initiator to discover the target so that the host can access LUNSs on
the target.

Steps

1. Add one or more discovery targets by entering the following command:

iscsiutil [/dev/iscsi] -a -I ip-address [-P tcp-port] [-M portal-grp-
t ag]

- a adds a discovery target address into iSCSI persistent information. Only discovery target
addresses can be added using this option.

i p- addr ess is the IP address or host name component of the target network portal.

t cp- port isthe TCP port component of the discovery target network portal. The default iSCSI
TCP port number is 3260

portal - grp-tag is the target portal group tag. The default target portal group tag for discovery
targets is 1.

2. View the configured discovery targets by entering the following command:
iscsiutil -p -D

3. Discover the operational target devices by entering the following command:
/usr/sbin/ioscan -H 255/0

4. Create the device file for the targets by entering the following command:
/usr/sbin/insf -H 255/0

5. Display the operational targets by entering the following command:

iscsiutil -p -O
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LUN configuration

Configuring LUNs involves several tasks. Whether you are executing the Host Utilities in an HP-UX
LVM or VxVM environment determines which tasks you must perform.

The following sections provide information about working with LUNSs in both host environments.

Next topics
Overview of LUN configuration and management on page 41
Discovering LUNs on an HP-UX host on page 42
(HP-UX 11iv2) Configuring LUNS for use with L VM on page 45
(HP-UX 11iv3) Configuring LUNs for use with L VM on page 49

Overview of LUN configuration and management

LUN configuration and management in an HP-UX environment involves several tasks. Some tasks
do not apply to all environments.

Task Discussion

Create and map igroups and LUNs An igroup allows the storage system to identify which
hosts can access LUNSs on that storage system. To
create an igroup you need either:

e (FC) The WWPN for the HBA ports on the host.
You can use the sanl un fcp show
adapt er command to get the WWPN.

e (iSCSl) The iSCSI initiator node name for the
host. You can use thei scsi util -1 command
to get this.

After you create the igroup, you must create LUNS on
the storage system and map the LUNS to the igroup.
To create and map igroups and LUNS, use the | un
set up command or enter a series of individual
commands such as| un create,igroup
create,and!l un map.

The Data ONTAP Block Access Management Guide
for iISCSI and FC for your version of Data ONTAP
provides complete information in creating igroups and
LUNSs and is available for download from the NOW
Web site.
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Task

Discussion

Enable ALUA

If your environment supports ALUA, you must set it
up to work with igroups. To see if ALUA is set up for
your igroup, use the i group show - v command.

Discover LUNs

After you create the LUN and map it to your igroup,
you must discover the LUN as a host device.

Configure volume management software

You must configure the LUNSs so they are under the
control of a volume manager (LVM or VxVM) that is
supported by your Host Utilities environment.

Related tasks

Displaying host HBA information with sanlun on page 57
Recording the host iISCSI initiator node name on page 39

Related information

NetApp Interoperability Matrix - http.//now.netapp.com/matrix/mtx/login.do
Data ONTAP documentation library page - http.//now.netapp.com/NOW/knowledge/docs/ontap/

ontap_index.shtml

Discovering LUNs on an HP-UX host

To configure and manage the LUNSs, the LUNSs must be discovered by the host.

Before you begin

» Reboot the host. The host automatically discovers new LUNs when you reboot the host.

« If rebooting the host is not a reasonable action for the storage system, perform the steps listed
here. These steps enable the host to discover LUNs without a host reboot.

Note: The HP-UX Host Utilities provide Veritas support with HP-UX 11iv2 and HP-UX 11iv3.
The iSCSI Software Initiator is not supported with Veritas Storage Foundation.

Steps

1. Log in as root on the host.

2. To get the host to discover the newly created LUNs, perform an ioscan on the HP-UX host by

entering the following command:

i oscan -fnC disk

The output from the i oscan command provides the following information:



http://now.netapp.com/matrix/mtx/login.do
http://now.netapp.com/NOW/knowledge/docs/ontap/ontap_index.shtml
http://now.netapp.com/NOW/knowledge/docs/ontap/ontap_index.shtml
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» No device special files for LUNs exist yet.
» The LUN is visible to the host and the S/W State of each path to the LUN is CLAIMED,
which means that the path is available.

Example
In this FC example of using thei oscan command, the output provides the following information:

» No device special files for LUNs exist yet.
e The LUN is visible to the host and the S/W State of each path to the LUN is CLAIMED,
which means that the path is available.

# ioscan -fnC disk
Class | HHWPath Driver S/WState H W Type Descri ption

disk 9 0/1/1/0/1/1.2.0 sdi sk CLAI MED DEVI CE HP
36. 4GATLAS10K3_36_SCA

/ dev/ dsk/ c3t 2d0 / dev/ rdsk/ c3t 2d0
disk 1 0/4/2/0/4/0.1.8.0.0.0.2 sdi sk CLAl MED DEVI CE NETAPP LUN
disk 2 0/4/2/0/4/0.1.8.0.0.0.4 sdi sk CLAl MED DEVI CE NETAPP LUN
disk 3 0/4/2/0/4/0.1.12.0.0.0.2 sdi sk CLAl MED DEVI CE NETAPP LUN
disk 4 0/4/2/0/4/0.1.12.0.0.0.4 sdisk CLAl MED DEVI CE NETAPP LUN

This example illustrates the output that is seen in an iSCSI environment:

# ioscan -fn -C disk

disk 6 255/0/0.0.0.1 sdi sk CLAI MED DEVI CE NETAPP LUN
/ dev/ dsk/ c2t 0d1 / dev/ rdsk/ c2t 0d1

disk 7 255/0/0.0.0.2 sdi sk CLAI MED DEVI CE NETAPP LUN
/ dev/ dsk/ c2t 0d2 / dev/ rdsk/ c2t 0d2

disk 8 255/0/0.0.0.3 sdi sk CLAI MED DEVI CE NETAPP LUN
/ dev/ dsk/ c2t 0d3 / dev/ rdsk/ c2t 0d3

disk 9 255/0/0.0.0.4 sdi sk CLAI MED DEVI CE NETAPP LUN
/ dev/ dsk/ c2t 0d4 / dev/ rdsk/ c2t 0d4

disk 10 255/0/0.0.0.5 sdi sk CLAI MED DEVI CE NETAPP LUN
/ dev/ dsk/ c2t 0d5 / dev/ rdsk/ c2t 0d5

disk 11 255/0/0.0.0.6 sdi sk CLAI MED DEVI CE NETAPP LUN
/ dev/ dsk/ c2t 0d6 / dev/ rdsk/ c2t 0d6

disk 12 255/0/0.0.0.7 sdi sk CLAI MED DEVI CE NETAPP LUN
/ dev/ dsk/ c2t 0d7 / dev/ rdsk/ c2t 0d7

disk 13 255/0/0.0.1.0 sdi sk CLAI MED DEVI CE NETAPP LUN
/ dev/ dsk/ c2t 1d0 / dev/ rdsk/ c2t 1d0

disk 14 255/0/0.0.1.1 sdi sk CLAI MED DEVI CE NETAPP LUN
/ dev/ dsk/ c2t 1d1 / dev/ rdsk/ c2t 1d1

disk 15 255/0/0.0.1.2 sdi sk CLAI MED DEVI CE NETAPP LUN
/ dev/ dsk/ c2t 1d2 / dev/ rdsk/ c2t 1d2

disk 16 255/0/0.0.1.3 sdi sk CLAI MED DEVI CE NETAPP LUN

/ dev/ dsk/ c2t 1d3 / dev/ rdsk/ c2t 1d3
Install special files and create device special files on the host by entering the following command:
ioinit -i
If thei oi nit -i command does not create device special files, install the device special files by
entering the i nsf - e command.
Example
This example uses the i oi nit -i to install the special files.

#ioinit -
insf: Installing special files for sdisk instance 1 address
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0/4/2/0/4/0.1.8.0.0.0.2

insf: Installing special files for sdisk instance 2 address
0/4/2/0/4/0.1.8.0.0.0.4

insf: Installing special files for sctl instance 6 address
0/4/2/0/4/0.1.8.255.0.0.0

insf: Installing special files for sctl instance 5 address
0/ 4/2/0/4/0.1.11.255.0.0.0

insf: Installing special files for sdisk instance 3 address
0/4/2/0/4/0.1.12.0.0.0.2

4. Display information about the device special files by entering the following command:
sanlun lun show -p all

Example
The sanl un | un show -p all command displays the following type of information.

# sanlun lun show -p all
f 3040- 210- 142: / vol / test vol /| un50 (LUN 99)
Agil e Fil enanme: /dev/rdisk/disk501
4g (4294967296) lun state: GOOD
Controller _CF_State: Cluster Enabled Controller Partner: f3040-210-143
Mul ti pat h_Provi der: None

host controller primary part ner
path path / dev/ dsk host controller controller
state type fil ename HBA port port

up primary / dev/ dsk/ c2t 12d3 fcd2 Oc

up secondary / dev/ dsk/ c4t 12d3 fcd2 Oc

up secondary / dev/ dsk/ c9t 12d3 f cd3 od

up primary / dev/ dsk/ c7t 12d3 fcd3 od

Note: If you are using HP-UX 11iv2, you can stop now. You do not need to perform the rest of
the steps.

5. (HP-UX 11iv3 February 2007 release) If necessary, use the enabl e_ont ap_pvl i nks script to
change the multipathing policy to an active/passive configuration for Data ONTAP LUNs without
disturbing LUNSs from other vendors by entering the command:

enabl e_ont ap_pvlinks set

Note: The HP-UX 11iv3 February 2007 release does not support ALUA, so the default
multipathing policy for all the disk storage is an active/active configuration. If you are using
the HP-UX 11iv3 February 2007 release, you might need to change the multipathing policy to
an active/passive configuration for Data ONTAP LUNS.

6. (HP-UX 11iv3 February 2007 release) Display the current multipathing policy for all Data
ONTAP LUNs by entering the following command:

enabl e_ont ap_pvl i nks show
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(HP-UX 11iv2) Configuring LUNs for use with LVM

You must perform several tasks to set up LUNSs for an LVM environment.

Steps

1. Create a physical volume on the LUN by entering the following command:
pvcreate /dev/rdsk/ pat h_di sk_device
pat h_di sk_devi ce is the path to the disk device that contains the LUN.
Example

The pvcr eat e command produces output similar to the following example:

# pvcreate /dev/rdsk/cl0t 0d4
Physi cal vol une "/dev/rdsk/cl10t 0d4" has been successfully created.

You must perform this process once for each LUN, when you have multiple paths to that LUN.
2. Check the minor numbers of all existing volume groups by entering the following command:

I's -1 /dev/*/group

LVM requires a unique minor number for each volume group device entry.

Example
Thels -1 /dev/*/group command provides output similar to the following example, where
the next unused minor device number is 0x010000.

# 1s -la /dev/*/group
Crwr----- 1 root sys 64 0x000000 Dec 11 19: 24 /dev/vgO00/ group

3. Create a/ dev entry by entering the following command:
nkdi r /dev/directory_nane

Example

This example continues from the example in Step 2 and specifies a directory name that ends with
the number 01, which is the next minor device number. Using the same minor number as the
volume group number is an HP-UX convention; it is not a requirement.

# nkdir /dev/vg_ntap0Ol

4. Create a device node on the host for the physical volume group by entering the following
command:

nmknod
You must supply a unique minor device number. Do not enter a number that another volume
group is using.
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Example
This example creates a device node using the unique minor number 0x01000.

nknod /dev/vg_nt ap01l/group ¢ 64 0x010000

Note: The device node you create is used only for volume group and logical volume
operations; it is not used for 1/0.

5. Create a volume group with one primary path by entering the following command:

vgcreat e vg_nane/ dev/ dsk/ pat h_di sk_devi ce
vg_nane is a volume group name, with or without the/ dev/ prefix.
pat h_di sk_devi ce is the path name to the disk.

Note: Use a regular or block disk device node. Do not use raw disk devices.

Example
In this example, the vgcr eat e command sets up a primary path to the volume group.

# vgcreate /dev/vg_ntap0l /dev/dsk/cl1l0t 0d4

I ncreased the nunber of physical extents per physical volunme to 9215.
Vol une group "/dev/vg_ntap0l1l" has been successfully created

Vol une Group configuration for /dev/vg _ntap0l has been saved in
/etc/lvntonf/vg ntap0Ol. conf

6. Add the remaining paths to the volume group using the nt ap_conf i g_pat hs utility, which is
in the / opt / Net App/ sant ool s/ bi n/ directory.

nt ap_confi g_pat hs

Example
The nt ap_confi g_pat hs utility adds the rest of the paths using the vgext end command.

# ntap_config_paths

Getting information from sanl un..

Addi ng nissing path with:

vgext end /dev/vg_ntap0l /dev/dsk/ c4t0d4

Vol une group "/dev/vg_ntap01" has been successfully extended
Vol une Group configuration for /dev/vg ntap0Ol has been saved in
/etc/lvntonf/vg_ntap0l. conf

Addi ng missing path wth:

vgext end /dev/vg_nt ap0l /dev/dsk/cl13t 0d4

Current path "/dev/dsk/c4t0d4" is an alternate |ink, skip.

Vol une group "/dev/vg_ntap0l" has been successfully extended
Vol unme Group configuration for /dev/vg_ntap0l has been saved in
/etc/lvntonf/vg_ntap0l. conf

Addi ng mi ssing path with:

vgextend /dev/vg_ntap0l /dev/dsk/c7t0d4

Current path "/dev/dsk/c4t0d4" is an alternate |ink, skip.
Current path "/dev/dsk/cl13t0d4" is an alternate |ink, skip.

Vol une group "/dev/vg_ntap0l" has been successfully extended
Vol une Group configuration for /dev/vg ntap0Ol has been saved in
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/etc/lvnconf/vg_ntap0l. conf
#

You can verify the path by entering the following command:
vgdi splay -v vol une_group

Note: The nt ap_confi g_pat hs utility adds missing paths to the LVM’s volume group and
places the paths in the correct order. It specifies the disk device special files that correspond to
the primary paths first; then it specifies the device special files that correspond to the secondary
paths.

. Create one or more logical volumes in the volume group by entering the following command:

Ivcreate [-L Logical Vol uneSi ze | -1 Logical Extent sNunber] vol ume_gr oup

Logi cal Vol uneSi ze with an uppercase - L option is the total size of the logical volume in
megabytes.

Logi cal Ext ent sNumber with a lowercase -1 option is the number of physical extents that you
want to assign to the logical volume.

The value you supply for size must not equal or exceed the available free physical extents in the
volume group. The LUN reserves an area for physical volume, volume group, and LVM
information.

The | vcr eat e and the | vext end commands fail if the size you specify here does not fit into the
volume group.

You can check the available free physical extents by entering the following command:
vgdi splay -v vol une_group

Note: After you create a logical volume, PV-Links path management is in effect on the logical
volume.

Example

The following example creates a logical volume for dev/ vg_nt ap01/ that uses all the physical
extents available for that volume. The vgdi spl ay command displays the number of available
physical extents (511). The | vcr eat e command with a lowercase - | option assigns them to the
logical volume. The man pages provide more information about vgdi spl ay and | vcreat e.

# vgdi spl ay /dev/vg _ntap0Ol
--- Vol unme groups ---

VG Name /dev/vg_ntap0O1l

VG Wite Access read/wite
VG St atus avail abl e

Max LV 255
Cur LV 0
Qpen LV O
Max PV 16
Cur PV 1
Act PV 1

Max PE per PV 1016



48 | HP-UX® Host Utilities 5.1 Installation and Setup Guide

PE Si ze (Mytes) 4
Total PE 511

Al loc PE O
Free PE 511
Total PVG 0O

Total Spare PVs 0

Total Spare PVs in use 0

#

# lvcreate -1 511 /dev/vg_ntap01

Logi cal volune "/dev/vg_ntap0l/lvol 1" has been successfully created with
character device "/dev/vg_ntap0l/rlvol1".

Logi cal volunme "/dev/vg_ntap0l/lvol 1" has been successful |y extended.

Vol une Group configuration for /dev/vg _ntap0Ol has been saved in

[ etc/lvntonf/vg ntapOl. conf

#

8. Create a file system on the logical volume device special file by entering the following command:

newfs -F vxfs /dev/vol unme_group/ character_device
char act er _devi ce is the character device listed in the output of the vgdi spl ay -v
vol ume_gr oup command.

Example
The following example creates a file system on the logical volume / dev/ vg_nt ap01:

# newfs -F vxfs /dev/vg _ntapOl/rlvol1l

version 4 |ayout

2093056 sectors, 2093056 bl ocks of size 1024, |og size 1024
bl ocks

unlimted inodes, largefiles not supported

2093056 data bl ocks, 2091440 free data bl ocks

64 allocation units of 32768 bl ocks, 32768 data bl ocks

| ast allocation unit has 28672 data bl ocks

#

9. After you create the new file system, create a mount point by entering the following command:
# nkdir /mt/vg_ntap0l_|vl

10. Mount the new file system by entering the following command:
nmount | ogi cal _vol une nount _poi nt

Example
This example mounts the file system you created in the previous step.

# mount /dev/vg_ntap0l/lvol1l /mt/vg_ntap0l_|vil
#1s -1 /mt/vg_ntap0l_|vl

total O
drwxr-xr-x 2 root root 96 Dec 13 11:40 | ost+found
#

11. Verify the LUN path priority by entering the following command:

sanlun lun show -p all
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Example
This example shows the type of output you see using the sanl un command. The output shows
the multipathing policy and the PV-Links order of the paths to the LUN.

# sanlun lun show -p

f3170-210-97:/vol /1 un_hpux_20_h2/1un2 (LUN 5) VG /dev/vg0l
2g (2147483648) lun state: GOOD
Control ler_CF_State: Cluster Enabled Controller Partner: f3170-210-96
Mul ti path_Policy: AP
Mul ti pat h_Provi der: Native

host controller / dev/ dsk primary part ner PVl i nks

path path filename host controller controller path fail over
state type or Hardware Path HBA port port priority

up primary / dev/ dsk/ c11t 0d5 fcd2 Oc 0

up primary / dev/ dsk/ c9t 0d5 fcdl Od 1

up secondary /dev/dsk/c13t0d5 fcd2 od 2

up secondary /dev/dsk/c7t0d5 fcdl Oc 3

(HP-UX 11iv3) Configuring LUNs for use with LVM

If you are using the HP-UX 11iv3 September 2007 release and later, you should create the LVM
volume groups using agile path names.

Before you begin
Before mapping the LUNSs, enable ALUA on the igroup by entering the following command:

i group set igroup_nane alua on

Steps

1. Create a physical volume on the LUN by entering the following command:

pvcreate /dev/rdsk/ pat h_di sk_devi ce
pat h_di sk_devi ce is the path to the disk device that contains the LUN.

Example
The pvcr eat e command produces output similar to the following example:

# pvcreate /dev/rdisk/di sk56
Physi cal vol une "/dev/rdi sk/di sk56" has been successfully created.

You must perform this process once for each LUN when you have multiple paths to that LUN.
2. Create a/ dev entry by entering the following command:
nkdir /dev/directory_nane

Example

# nkdir /dev/vg_ntap0l
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3. Create a volume group with one primary path by entering the following command:

vgcreat e vg_name /dev/di sk/ pat h_di sk_devi ce
vg_nane is a volume group name, with or without the / dev/ prefix.
pat h_di sk_devi ce is the path name to the disk.

Note: Use a regular or block disk device node. Do not use raw disk devices.

Example
In this example, the vgcr eat e command sets up a primary path to the volume group.

# vgcreate /dev/vg_ntap0Ol /dev/di sk/ di sk56

I ncreased the nunber of physical extents per physical volune to 9215.
Vol une group "/dev/vg_ntap0l" has been successfully created.

Vol une Group configuration for /dev/vg _ntap0Ol has been saved in
/etc/lvntonf/vg_nt ap0l. conf

4. Verify the path by entering the following command:
vgdi splay -v vol une_group
5. Create one or more logical volumes in the volume group by entering the following command:

Ivcreate [-L Logical Vol uneSi ze | -1 Logical Extent sNunber] vol ume_gr oup

Logi cal Vol uneSi ze with an uppercase - L option is the total size of the logical volume in
megabytes.

Logi cal Ext ent sNunber with a lowercase - | option is the number of physical extents that you
want to assign to the logical volume. The value you supply for size must not equal or exceed the
available free physical extents in the volume group.

The LUN reserves an area for physical volume, volume group, and LVM information. The
| ver eat e and the | vext end commands fail if the size you specify here does not fit into the
volume group.

You can check the available free physical extents by entering the following command:
vgdi spl ay -v vol une_group

Note: After you create a logical volume, PV-Links path management is in effect on the logical
volume.

Example

The following example creates a logical volume for dev/ vg_nt ap01/ that uses all the physical
extents available for that volume. The vgdi spl ay command displays the number of available
physical extents (511). The | vcr eat e command with a lowercase- | option assigns them to the
logical volume. The man pages provide more information about vgdi spl ay and | vcreat e.

# vgdi spl ay /dev/vg ntap0Ol

--- Vol unme groups ---

VG Nanme / dev/ vg_nt ap01
VG Wite Access read/ wite

VG St at us avail abl e
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Max LV 255
Cur LV 2

Open LV 2

Max PV 255
Cur PV 20

Act PV 20

Max PE per PV 1016
VGDA 40

PE Si ze (Mytes) 4
Total PE 10220
Al'l oc PE 6000
Free PE 4220
Total PVG 0
Total Spare PVs 0
Total Spare PVs in use 0

VG Ver si on 1.0
VG Max Si ze 1036320m
VG Max Extents 259080
Free PE 511

Total PVG O

Total Spare PVs 0O

Total Spare PVs in use 0

# lvcreate -1 511 /dev/vg_ntap01

Logi cal volunme "/dev/vg_ntapOl/lvol 1" has been successfully created with
character device "/dev/vg ntapOl/rlvol 1".

Logi cal volune "/dev/vg_ntapO1l/lvol 1" has been successful ly extended

Vol une Group configuration for /dev/vg ntap0Ol has been saved in
/etc/lvntonf/vg_ntap0l. conf

#

. Create a file system on the logical volume device special file by entering the following command:

newfs -F vxfs /dev/vol une_group/ character_device
char act er _devi ce is the character device listed in the output of the vgdi spl ay -v
vol ume_gr oup command.

Example
The following example creates a file system on the logical volume / dev/ vg_nt ap01:

# newfs -F vxfs /dev/vg_ntapOl/rlvol 1l

version 4 | ayout

2093056 sectors, 2093056 bl ocks of size 1024, |og size 1024
bl ocks

unlimted inodes, l|argefiles not supported

2093056 data bl ocks, 2091440 free data bl ocks

64 allocation units of 32768 bl ocks, 32768 data bl ocks

| ast allocation unit has 28672 data bl ocks

#

. After you create the new file system, create a mount point by entering the following command:
nkdir /mt/vg_ntap0l_|vl

. Mount the new file system by entering the following command:

nmount | ogi cal _vol ume nount _poi nt
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Example
This example is the output of the file system that you mounted in the previous step.

# mount /dev/vg_ntap0l/lvol1l /mt/vg_ntap0l_|vil
#1s -1 /mt/vg_ntap0l_|vl

total O
drwxr-xr-x 2 root root 96 Dec 13 11:40 | ost +found
#

9. Verify the LUN path priority by entering the following command:

sanl un lun show -p

This example shows the type of output you see using the sanl un command. The output shows
the multipathing policy and the PV-Links order of the paths to the LUN.

# sanlun lun show -p

f3170-210-97:/vol /1 un_hpux_12_h2/1un2 (LUN 103)
Agil e Fil enanme: /dev/rdisk/di sk520 VG /dev/n_vg
14.0g (15033434112) lun state: GOOD
Controller_CF_State: Cluster Enabled Controller Partner: f3170-210-96
Mil tipath_Policy: AA
Mul ti pat h_Provi der: Native

host controller / dev/ dsk primary partner PVl i nks
path path filename host controller controller path failover
state type or Hardware Path HBA port port priority

up primry / dev/ dsk/ c7t12d7 fcdO Oc 0
up primry / dev/ dsk/ c13t 12d7 fcdl Od 0
up secondary /dev/dsk/c9t12d7 fcdO od 1
up secondary /dev/dsk/c11t12d7 fcdl Oc 1
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The sanlun utility

The sanl un utility is a tool provided by the Host Utilities that helps collect and report information
about paths to your devices and how they map to LUNSs on the storage system. You can also use
sanl un to display information about the host HBAs. The following sections provide information on
sanl un.

Next topics
Displaying host LUN information with sanlun on page 53
Displaying host HBA information with sanlun on page 57

Displaying host LUN information with sanlun

You can use sanl un to display information about the LUNS connected to the host.

Steps

1. Ensure that you are logged in as root on the host.

2. Display LUN information by entering the following command:
sanl un | un show

This command has the following basic formats:

sanlun lun show [-v] [-d host device file_name | all |controller_nane |
control | er _nane: pat hnane]

sanlun lun show -p [-v] [ all | controller_name |
control | er _nane: pat hnane]

sanlun lun show -b [ all | controller_name | controller_name: pat hnane]

Note: You must use the - p version of the command to see the information about the primary
and secondary paths. You cannot use the - d option if you use the - p option.

- p provides information about the primary and secondary paths available to the LUN when you
are using multipathing. It lists the multipathing software used to access the LUN (HP-UX PV-
Links, HP-UX Native MPIO, or Veritas DMP) and the multipathing policy. For example, if you
are using PV-Links, the - p option provides information about path priority.

If you are using DMP, the - p option provides information about the multipathing policy.

If you are using HP-UX Native MPIO, the - p option provides information about the native
multipathing policy.

al | displays information for all LUNSs that are currently attached to the host.
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- b prints a brief listing of the LUNSs.

- d specifies the special device file on the host (host _devi ce_fi | enanme) . For HP-UX 11iv2,
the file would be - d / dev/ r dsk/ c4t 0d7; for HP-UX 11iv3, it would be / dev/ r di sk/
di sk56.

control | er_nane is the name of the target storage system.
control | er_pat hname is the path to the LUN on the storage system.
- v produces verbose output.

If you enter sanl un | un show, sanl un | un show -p,orsanl un | un show -v without
any parameters, the utility responds as if you had included all parameters.

The options you enter depend on the information you want to view. The following command lines
illustrate the different ways you might want to use the sanl un command.

» Display a list of the paths and multipathing policy associated with the LUN by entering the
following command:

sanlun lun show -p
If you are using the HP-UX LVM, this command is useful if you need to view path ordering
for PV-Links or troubleshoot a problem with path ordering.

» Display the summary listing of the storage system LUNs associated with the host device /
dev/ r dsk/ c3t 4d2 by entering the following command:

sanl un |un show -d /dev/rdsk/c3t4d2

» Display verbose output for all LUNSs currently available on the host by entering the following
command:
sanlun lun show -v all

» Display a summary listing of all LUNSs available to the host from the storage system named
controllerA by entering the following command:
sanlun |l un show controllerA

« Display a list of paths between the host and a specific LUN (for example, lun0) on the storage
system controllerA by entering the following command:
sanl un lun show controllerA:lun_path

LUNs that were created on the storage system but not discovered by the host are not
displayed. Also, the device special files must be created before the LUN can be displayed.

» Display a list of paths between the host and a specific LUN on the storage system (for
example, lunQ) controllerA by entering the following command:

sanlun lun show controllerA:lun_path
Example

The examples that follow show the type of output you would see on a system using LVM and on
a system using DMP as well as when you use the sanl un | un showcommand with the - v
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option. You should keep the following information in mind as you look at the LVM and DMP
output.

» A primary path type indicates a connection that goes to the storage system that owns the LUN.
The path can be either through a SAN switch or a direct-attached connection. This is the
preferred route for 1/O to the LUN. A secondary path type indicates a path through a
secondary storage system (a storage system that does not own the LUN). The primary path
type is used only when the primary path to the LUN is unavailable.

* The controller port column refers to the port on the storage system on which the LUN is
accessed. It always represents a primary path. The partner port column refers to the port on
the partner in the cluster. It always represents a secondary path.

ExampleusingLVM

On a system using LVM, you see output similar to the following if you enter the sanl un | un
show command with the - p option before running the nt ap_confi g_pat hs utility. In this
example, LUNs are managed by LVM and PV-Links. The PV-Links failover priority column
shows the PV-Links order of the paths to the LUN.

# sanlun | un show —p

f3170-210-97:/vol /1 un_hpux_20_h2/1un2 (LUN 5) VG /dev/vg0l
2g (2147483648) lun state: GOOD
Controller _CF State: Custer Enabled Controller Partner: f3170-210-96
Mil tipath_Policy: AP
Ml ti path_Provi der: Native

host controller / dev/ dsk primary part ner PVl i nks

path path filename host controller controller path fail over
state type or Hardware Path HBA port port priority

up primary / dev/ dsk/ c11t 0d5 fcd2 Oc 0

up primary / dev/ dsk/ c9t 0d5 fcdl Od 1

up secondary /dev/dsk/c13t0d5 fcd2 od 2

up secondary /dev/dsk/c7t0d5 fcdl Oc 3

Exampleusing DMP:

On a system using DMP, you see output similar to the following if you enter the sanl un | un
showcommand.

# sanlun lun show -p

f 3040- 210- 142: / vol / LUN_NDU_VRTS_ /| un40 (LUN 89)
Agil e Fil enanme: /dev/rdisk/di sk505 DMP- NODE: ( FAS30700_94)
4g (4294967296) lun state: GOOD
Controller CF _State: Cluster Enabled Controller Partner: f3040-210-143
Miul ti pat h_Provider: Veritas

host control |l er primary part ner
pat h pat h / dev/ dsk host controller controller
state type fil ename HBA port port

up primary / dev/ dsk/ c6t 11d1 fcd5 od

up secondary / dev/ dsk/ c8t 11d1 fcd5 od
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up primary / dev/ dsk/c10t 11d1 fcd6 Oc
up secondary / dev/ dsk/c12t11d1 fcd6 Oc

Exampleusing LVM with ALUA whilelegacy modeis disabled

On an HP-UX 11iv3 September 2007 release or later system using LVM with ALUA enabled on
the controller igroup and legacy 1/0 nodes and legacy DSFs disabled on the host, sanl un returns
the following output:

# sanlun lun show -p

f3040- 210- 143: / vol / mvol 93/ 1 un93 (LUN 0)
Agil e Fil ename: /dev/rdisk/disk802 VG /dev/vg0l
1. 69 (1702887424) lun state: GOOD
Controller CF State: Cluster Enabled Controller Partner: f3040-210-142
Mul ti path_Policy: AA
Mul ti pat h_Provider: Native

host controll er /dev/dsk primary part ner HP A/ A
pat h path fil enanme host controller controller path
fail over

state type or Hardware Path HBA  port port priority

up primary 0/ 4/ 1/ 0/ 4/ 0. 0x500a098197297dd9. 0x4000000000000000

fcd7 Oc 0
up primary 0/ 5/ 1/ 0/ 4/ 0. 0x500a2098297297dd9. 0x4000000000000000
fcdO od 0
up secondary 0/ 4/1/0/4/0.0x500a098287297dd9. 0x4000000000000000
fcd7 od 1
up secondary 0/5/1/0/4/0.0x500a098187297dd9. 0x4000000000000000
fcdO Oc 1

Exampleusing - v
When you enter the sanl un command with the - v option, you might see the following output:

# sanlun |lun show -v

controller: | un- pat hnane devi ce fil enane adapt er
pr ot ocol lun size lun state
f3040- 210-143: /vol/LUN_NDU NATI VE /| unl / dev/ rdsk/ c7t 0dO fcd3
FCP 4g (4294967296) GOOoD

Serial nunber: Hn/NVo/JzSfq

Control |l er FCP nodenane: 500a098087097de0 Controller FCP
port nane: 500a098287097de0

Control |l er adapter name: v.O0d

Controller |IP address: 10.72.210.143

Controller vol unme nane: LUN NDU NATI VE FSI D: 0x2ee6668

Controller qtree nane:/vol /LUN_NDU_NATI VE_ I D: 0x0

Control | er snapshot nane: | D: Ox0
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Displaying host HBA information with sanlun

You can use sanl un to display information about the host HBA.

Steps

1. Log in as root on the host.

2. At the host command line, display HBA information by entering the following command:

sanl un
This command has the following format:

sanlun fcp show adapter [ -c | [ -v ] [adapter_name | all ]]
- ¢ displays configuration information that you can use to create igroups.

- v produces verbose output.

al | lists information for all FC adapters.

adapt er _namne lists adapter information for the adapter you specify.

The following examples show the type of output you see when you use different options of the
sanl un fcp show adapt er command.

Using the # sanl un fcp show adapt er with the option adapt er produces the following
output.

# sanlun fcp show adapt er
tdo WAPN: 50060b000023e2ec
tdl WAPN: 50060b000023e2cc

Adding the - ¢ option, so that you enter # sanl un fcp show adapter -c produces the
following output.

# sanlun fcp show adapter -c
igroup create -f -t hpux "Node-2" 50060b000023e2ec 50060b000023e2cc

Adding the - v option, so that you enter # sanl un fcp show adapter -v produces the
following output.

# sanlun fcp show adapter -v

adapt er nane: tdo

VWAPN: 50060b000023e2ec

VAARIN: 50060b000023e2ed

dri ver nane: td

nodel : A6795A

nodel descri pti on: Fi br eChannel MassSt or ageAdapter (PCl)-2G g

seri al nunber: Not Avai | abl e

har dwar ever si on: 2.3

driverversion: @ #) |'i bt d. aHPFi br eChannel TachyonXL2Dri ver B. 11. 23. 0512

$Dat e: 2005/ 09/ 2012: 22: 47%Revi si on: r11. 23/ 1
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firmnar ever si on: Not Avai | abl e

Number of ports: 1

porttype: Fabric

portstate: Oper at i onal

support edspeed: 2GBit/sec

negot i at edspeed: 2GBit/sec

OSdevi cenane: /dev/tdO

adapt er nane: tdl

WAPN: 50060b000023e2cc

VIWARIN: 50060b000023e2cd

dri ver nane: td

nodel : A6795A

nodel descri pti on: Fi br eChannel MassSt or ageAdapter (PCl)-2G g
seri al nunber: Not Avai | abl e

har dwar ever si on: 2.3

driverversion: @#)1i btd. aHPFi br eChannel TachyonXL2Dri ver B. 11. 23. 0512
$Dat e: 2005/ 09/ 2012: 22: 47$Revi sion: r11.23/1
firmnarever si on: Not Avai | abl e

Nunber of ports: 1

porttype: Fabric

portstate: Oper at i onal

support edspeed: 2GBit/sec

negot i at edspeed: 2GBit/sec

OSdevi cenane: / dev/tdl
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(Veritas DMP) Array Support Library and Array
Policy Module

If you are using the Veritas Volume Manager with Dynamic Multipathing (DMP) for multipathing
support on an HP-UX system, ensure that the VxVM software, Veritas patch bundle, and Array
Support Library (ASL) and Array Policy Module (APM) are installed.

Next topics
(Veritas DMP) What the Array Support Library and the Array Policy Module are on page 59
(Veritas DMP) What an ASL array type is on page 60
(Veeritas DMP) Information provided by the ASL on page 60
(Veritas DMP) How to upgrade the ASL and APM on page 61
(Veritas DMP, HP-UX 11iV/3) Thin provisioning and space reclamation on page 66
(Veritas DMP, HP-UX 11iv3) Disabling Native MPIO ALUA on page 67
(Veritas DMP) Using VxVM to display available paths on page 69
(Veritas DMP) Adding a new LUN to VxVVM environment on page 70
(Veritas DMP) The Veritas DMP restore daemon requirements on page 73
(Veritas DMP) The Veritas DMP 1/0 policy on page 73
(Veritas DMP) How sanlun displays the array type on page 74
(Veritas DMP) Using sanlun to obtain multipathing information on page 74
(Veritas DMP) Information on ASL error messages on page 75

(Veritas DMP) What the Array Support Library and the Array
Policy Module are

The ASL and APM for NetApp storage systems are provided by Symantec. You must download the
ASL and APM from the Symantec Web site.

Note: Because the ASL and APM are Symantec products, Symantec provides technical support if
you encounter a problem using them.

To determine which versions of the ASL and APM you need for your version of the host operating
system, check the NetApp Interoperability Matrix. This information is updated frequently. When you
know which version you need, go to the Symantec Web site and download the ASL and APM.

The ASL is a NetApp-qualified library that provides information about the configurations of storage
array attributes to the Device Discovery Layer (DDL) of VXVM.

The DDL is a component of VxVM that discovers available enclosure information for disks and disk
arrays that are connected to a host system. The DDL calls ASL functions during the storage
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discovery process on the host. The ASL in turn claims a device based on vendor and product
identifiers. The claim associates the storage array model and product identifiers with the device.

The APM is a kernel module that defines I/O error handling, failover path selection, and other
failover behavior for a specific array. The APM is customized to optimize 1/0 error handling and
failover path selection for the NetApp environment.

Related information

NetApp Interoperability Matrix - http://now.netapp.com/matrix/mitx/login.do

(Veritas DMP) What an ASL array type is

The ASL reports information about the multipathing configuration to the DD and specifies the
configuration as a disk array type..

The configuration is identified as one of the following disk array types:

Active/active NetApp (A/A-NETAPP)—AII paths to storage are active and simultaneous 1/O is
supported on all paths. If a path fails, I/O is distributed across the remaining paths.
Active/passive concurrent -NetApp (A/P-C-NETAPP)—The array supports concurrent 1/O and
load balancing by having multiple primary paths to LUNSs. Failover to the secondary (passive)
path occurs only if all the active primary paths fail.

ALUA—The array supports ALUA. The I/O activity is on the primary paths as reported by the
RTPG response, and 1/O is distributed according to the load balancing policy. The failover to the
secondary paths occurs only if all the active primary paths fail.

For additional information about system management, see the Veritas Volume Manager
Administrator’s Guide.

(Veritas DMP) Information provided by the ASL

The ASL provides enclosure-based naming information about SAN-attached storage systems.

The ASL lets you obtain the following information about the LUNS:

Enclosure name. With enclosure-based naming, the name of the Veritas disk contains the model
name of its enclosure, or disk array, and not a raw device name. The ASL provides specific
information to VxVM about SAN-attached storage systems, instead of referring to them as Just a
Bunch of Disks (JBOD) devices or raw devices. The enclosure-based naming feature used by
VXVM creates a disk name based on the name of its enclosure, or disk array, and not a raw device
name

For additional information, see the following Veritas documents:

Véeritas Array Support Library Developer’s Guide for details about load balancing.
Véeritas Volume Manager Administrator’s Guide for details about system management.
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(Veritas DMP) How to upgrade the ASL and APM

If you are using DMP with Veritas Storage Foundation 5.0 or later, you must install the ASL and the
APM. If the ASL and APM are already installed and you need to upgrade them to a newer version,
you must first remove the existing versions. Then you can obtain and install the new ASL and APM
software packages.

Next topics
(Veritas DMP) ASL and APM installation overview on page 61
(Veritas DMP) Determining the ASL version on page 61
(Veritas DMP) How to obtain the ASL and APM on page 62
(Veritas DMP) Tasks to perform before you uninstall the ASL and APM on page 62
(Veritas DMP) Installing the ASL and APM software on page 64

(Veritas DMP) ASL and APM installation overview

If you are using DMP with Veritas Storage Foundation 5.0 or later, you must install the ASL and the
APM.

The basic installation of the ASL and the APM involves the following tasks:

» Verify that your configuration meets system requirements. See the NetApp Interoperability
Matrix for current information about the system requirements.

» If you currently have the ASL installed, determine its version.

« Ifyou need to install a newer version of the ASL and APM, remove the older versions before you
install the new versions.
You can add and remove ASLs from a running VxVM system. You do not need to reboot the
host.

» Obtain the new ASL and the APM.

» Follow the instructions in the Symantec TechNote to install the new version of the ASL and
APM.

Related information
NetApp Interoperability Matrix - http.//now.netapp.com/matrix/mtx/login.do

(Veritas DMP) Determining the ASL version
If you currently have the ASL installed, you should check its version to determine whether you need
to update it.
Step

1. Use the Veritas vxddl adm | i st ver si on command to determine the ASL version.
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The vxddl adm | i st ver si on command generates the following output.

# vxddl adm | i stversion

LI B_NAME ASL_VERSI ON M n. VXVM version
| i bvxaut or ai d. sl vm5.0-rev-1 5.0
| i bvxcscovrts. sl vm 5. 0-rev-1 5.0
i bvxCLARi i ON. sl vm5.0-rev-1 5.0
|'i bvxent. sl vm5.0-rev-2 5.0
| i bvxfc60. sl vm5.0-rev-1 5.0
I i bvxva. sl vm 5. 0-rev-1 5.0
| i bvxhdsal ua. sl vm5.0-rev-1 5.0
I i bvxhpal ua. sl vm5.0-rev-1 5.0
|'i bvxshark. sl vm5.0-rev-1 5.0
I'i bvxhds9980. sl vm5.0-rev-1 5.0
I'i bvxhdsusp. sl vm5.0-rev-2 5.0
| i bvxi bnds8Kk. sl vm5.0-rev-1 5.0
l'i bvxxpl1281024. sl vm5.0-rev-1 5.0
I i bvxxpl2k. sl vm 5. 0-rev-2 5.0
I'i bvxnet app. sl vm5.0-rev-3 5.0

(Veritas DMP) How to obtain the ASL and APM
The ASL and APM are available from the Symantec Web site. They are not included with the Host
Utilities.

To obtain the ASL and APM, go to the Symantec Web site and download them. For Veritas Storage
Foundation 5.0 or later, the Symantec TechNote download file contains the software packages for
both the ASL and the APM. You must extract the software packages and then install each one
separately as described in the TechNote.

For information on the link to the ASL and APM TechNote on the Symantec Web site, see the
NetApp Interoperability Matrix.

Related information
NetApp Interoperability Matrix - http.//now.netapp.com/matrix/mtx/login.do

(Veritas DMP) Tasks to perform before you uninstall the ASL and APM

You uninstall the ASL and APM using the swr enove command. Before you uninstall these
packages, you should make sure your system is in the correct state.

Perform the following tasks before you uninstall the ASL and APM:

» Stop all 1/0 to NetApp LUNSs.
» Deport the disk group.

Note: In a Storage Foundation RAC, you must also stop clustering on a node before you remove
the ASL and APM.


http://now.netapp.com/matrix/mtx/login.do

(Veritas DMP) Array Support Library and Array Policy Module | 63

(Veritas DMP) Example of uninstalling the ASL and the APM

The following is an example of uninstalling the ASL and the APM when you have Veritas Storage

Foundation 5.0.

If you were actually doing this uninstall, your output would vary slightly based on your system setup.

Do not expect to get identical output on your system.

# sw enove VRTSNTAPapm

(non-interactive) (jobid=hpux_19-0149)

* Session started for user "root @pux_19".

* Begi nni ng Sel ection

* Target connection succeeded for "hpux_19:/"
* Software sel ections:

B. 11. 23_PA

* Sel ecti on succeeded.

* Begi nni ng Anal ysi s

* Session sel ections have been saved in the file
"/ .sw sessi ons/ sw enove. | ast".

* The anal ysis phase succeeded for "hpux_19:/".
* Anal ysi s succeeded.

* Begi nni ng Execution

The execution phase succeeded for "hpux_19:/".
* Execution succeeded

NOTE: More informati on may be found in the agent
| ogfile using the

conmand "swj ob -a | og hpux_19-0149 @ hpux_19:/".
======= (05/20/08 18:28:35 | ST END sw enove SESSI ON
(non-interactive)

(j obi d=hpux_19- 0149)

# sw enove VRTSNTAPasl

*

(non-interactive) (jobid=hpux_19-0150)

* Session started for user "root @pux_19".

* Begi nni ng Sel ecti on

* Target connection succeeded for "hpux_19:/"
* Software sel ections:
VRTSNTAPas| . ASL_FI LES, | =/, r=5. 0, a=HPUX_

======= 05/20/08 18:28:17 | ST BEG N sw enpve SESSI ON

VRTSNTAPapm APM FI LES, | =/, r =5. 0, v=VERI TAS, fr=5. 0, f a=HPUX_

======= 05/20/08 18:29:01 | ST BEG N sw enpve SESSI ON
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B. 11. 23 | A/ PA, v=VERI TAS, fr=5. 0, fa=HP- UX B. 11. 23 PA
* Sel ection succeeded.

(Veritas DMP) Installing the ASL and APM software

To install a fresh version of the ASL and APM that you downloaded from Symantec involves several
steps.

Before you begin

» Make sure you obtain the ASL and APM TechNote, which you can view at the Symantec Web
site. The TechNote contains the Symantec instructions for installing the ASL and APM.

* You should have your LUNSs set up before you install the ASL and APM.

Steps

1. Log into the VXVM system as the root user.

2. If you have your NetApp storage configured as JBOD in your VXVM configuration, remove the
JBOD support for the storage by entering:

vxddl adm r nj bod vi d=NETAPP

3. Verify that you have downloaded the correct version of the ASL and APM by checking the
NetApp Interoperability Matrix. If you do not already have the correct version or the ASL and
APM TechNote, you can follow the link in the matrix to the correct location on the Symantec
Web site.

4. Install the ASL and APM according to the installation instructions provided by the ASL/APM
TechNote on the Symantec Web site.

5. If your host is connected to NetApp storage, verify your installation by entering:
vxdnpadm | i stencl osure all

By locating the NetApp Enclosure Type in the output of this command, you can verify the
installation. The output shows the model name of the storage device if you are using enclosure-
based naming with VXVM.

In the example that follows, the vxdnpadm | i st encl osure al | command shows the
Enclosure Types as FAS3020. To make this example easier to read, the line for the NetApp
storage is shown in bold.

# vxdnpadm | i stencl osure all

ENCLR_NAME ENCLR _TYPE ENCLR_SNO STATUS ARRAY_TYPE LUN_COUNT
di sk Di sk DI SKS CONNECTED D sk 2
fas31700 FAS3170 80008431 CONNECTED ALUA 83

6. If your host is not connected to storage, use the following command:
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vxddl adm | i st support all

The following is a sample of the output you see when you enter the vxddl adm | i st support
al I command. To make this example easier to read, the line for the NetApp storage is shown in
bold.

# vxddl adm | i st support all

LI BNAME VI D Pl D

| i bvx3par. sl 3PARdat a W

i bvxCLARi i ON. sI DGC Al l

i bvxautoraid.sl HP C3586A, (C5447A, ALB257A

i bvxcscovrts.sl CSCOVRTS MDS9

|'i bvxent. sl EMC SYMVETRI X

| i bvxfc60. sl HP AB277A

|'i bvxhds9980. sl H TACHI Al l

| i bvxhdsal ua. sl Hl TACHI DF600, DF600-V, DF600F, DF600F-V

I i bvxhdsusp. sl HI TACHI All

I i bvxhpal ua. sl HP, COWPAQ HSV101, HSV11ll1l (C) COVPAQ HSV1il1l, HSV200,
HSV210, HSV300, HSV400, HSV450

|'i bvxi bnds8k. sl | BM 2107

|'i bvxshark. sl | BM 2105

| i bvxva. sl HP A6188A, A6189A

i bvxxpl1281024.sl HP Al l

I'i bvxxpl2k. sl HP Al l

I'i bvxpp. sl EMC, DGC All

I'i bvxnet app. sl NETAPP All

. Verify that the APM is installed by entering following command:
vxdnpadm | i stapm al |

Example
The vxdnpadm | i st apm al | command produces information similar to the following.

#vxdnpadm | i st apm al |

Fi | enane APM Nane APM Version Array Types State
dnmpCLARi i ON dnmpCLARi i ON 1 CLR-AP Not - Act i ve
drmpCLARi i ON drmpCLARi i ON 1 CLR- A/ PF Not - Act i ve
dnpaa dnpaa 1 A A Active
drpaaa drpaaa 1 A A A Not - Acti ve
dnpal ua dnpal ua 1 ALUA Not - Acti ve
drmpap drmpap 1 AP Active
drpap dnpap 1 A P-C Active
drmpapf drpapf 1 A PF- VERI TAS Not - Acti ve
drpapf drmpapf 1 A/ PF-T3PLUS  Not-Active
dnpapg dnpapg 1 Al PG Not - Act i ve
dnpapg dnpapg 1 A PG C Not - Acti ve
dnpj bod dnpj bod 1 Di sk Active
dnpj bod dnpj bod 1 APdi sk Active
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After you finish
After you install the ASL and APM, you should perform the following procedures:

» If you have Data ONTAP 7.1 or later, it is recommended that you change the cfmode setting of
your clustered systems to single-image mode, and then reconfigure your host to discover the new
paths to the disk.

* On the storage system, create LUNs and map them to the igroups containing the WWPNSs of the
host HBAs.

» On the host, discover the new LUNSs and configure them to be managed by VXVM.

Related information
NetApp Interoperability Matrix - http.//now.netapp.com/matrix/mix/login.do

(Veritas DMP, HP-UX 11iV3) Thin provisioning and space
reclamation

When you are running HP-UX 11iv3 and Veritas Storage Foundation 5.0.1 RP2, you can use thin
provisioning and space reclamation.

Thin provisioning requires that you have the following ASL file installed:
VRTSNTAPas| _HP_1131 5.0.1_v2.tar.gz
Contact Symantec Support to get this ASL.

To view the disk using thin provisioning and space reclamation, you can use the vxdi sk -o thin
I'i st command. The following is an example of using that command.

vxdisk -o thin |ist

DEVI CE Sl ZE( nb) PHYS _ALLOC(mb)  GROUP TYPE
nmach30400_12 5120 0 dgl thinrclm
mach30400_13 5120 0 dgl thinrclm

You can use the vxdi sk recl ai mcommand to reclaim space at the following levels:

« DMP node

» enclosure

» Veritas group
e file system

The following examples show how you can reclaim space at these levels.

This command reclaims space at the DMP node level.

vxdi sk recl ai m mach30400 12
Recl ai mi ng thin storage on:
Di sk mach30400_12 : Done

This command reclaims space at the DMP enclosure level.
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vxdi sk recl ai m nrach30400
Recl ai mi ng thin storage on:
Di sk mach30400_12 : Done!
Di sk mach30400_13 : Done!
Di sk mach30400_14 : Done!
Di sk mach30400_15 : Done

This command reclaims space at the Veritas disk group level.

vxdi sk recl ai mdgl

Recl ai mi ng thin storage on:
Di sk mach30400_15 : Done!
Di sk mach30400_12 : Done!
Di sk mach30400_13 : Done!
Di sk mach30400_14 : Done

This command reclaims space at the file system level.

# fsadm —F vxfs -R /mt/qga/ n_vg/ nvol -1

(Veritas DMP, HP-UX 11iv3) Disabling Native MPIO ALUA

When you are using Veritas DMP and HP-UX 11iv3, you must use the ASL to ensure that DMP
functions properly in the Veritas Storage Foundation stack. This also means that you must disable
Native MPIO ALUA on Veritas LUNSs.

Before you begin

Halt 1/0 before you start. You should not run 1/0 while you are making this change.

About this task

If you do not disable Native MP1O ALUA on Veritas LUNSs, the sanl un | un show - p command
output does not display the DMP node names for the devices.

There are different ways to disable Native MPIO ALUA. The following steps disable it at the LUN
level by using the scsi mgr command to set the al ua_enabl ed attribute for each LUN to 0
(false). You must also make the attribute persistent across host reboots.

For more information, see the Symantec TechNote How fo Disable HP-UX 11iv3 Native Multi-
Pathing ALUA mode for Storage Foundation 5.0 and 5.0.1.

Steps

1. Determine whether the al ua_enabl ed attribute has already been set to false and made persistent
by entering the command:
scsingr get_attr -D /dev/rdisk/di sk460 -a al ua_enabl ed

Example
In this example, the attribute has not been set to false or made persistent.
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# scsimgr get_attr -D /dev/rdisk/disk460 -a al ua_enabl ed
SCSI ATTRI BUTES FOR LUN : /dev/rdi sk/di sk460

nanme = al ua_enabl ed
current = true

def aul t true
saved =

2. Set the attribute to false by entering the command:
scsingr set_attr -D /dev/rdisk/di sk460 -a al ua_enabl ed=0
3. Make sure the attribute persists across reboots by entering the command:
scsingr save_attr -D /dev/rdisk/di sk460 -a al ua_enabl ed=0
Note: These commands take effect immediately. You do not need to reboot the host.
4. Verify that attribute has been changed to false and made persistent across host reboots by entering
the command:

# scsimgr -p get_attr all_lun -a device_file -a alua_enabl ed

Example
This example shows the updated settings for the attribute.

# scsinmgr get_attr -D /dev/rdisk/disk460 -a al ua_enabl ed
SCSI ATTRI BUTES FOR LUN : /dev/rdisk/di sk460

name = al ua_enabl ed
current = fal se
default = true
saved = fal se

Related concepts
HP-UX configurations that support ALUA on page 23

Related information
How to Disable HP-UX 11iv3 Native Multi-Pathing ALUA mode for Storage Foundation 5.0 and
5.0.1 - http.7/www.symantec.com/business/support/index?
page=content&id=TECHE87877&actp=search&viewlocale=en US&searchid=1288708787175


http://www.symantec.com/business/support/index?page=content&id=TECH87877&actp=search&viewlocale=en_US&searchid=1288708787175
http://www.symantec.com/business/support/index?page=content&id=TECH87877&actp=search&viewlocale=en_US&searchid=1288708787175
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(Veritas DMP) Using VxXVM to display available paths

You can use VxVM to display information about available paths to a LUN that is being manged by
VXVM.

Steps
1. View all the devices by entering:
vxdi sk |i st

The VxXVM management interface displays the vxdisk device, type, disk, group, and status. It also
shows which disks are managed by VxVM.

The following example shows the type of output you see when you enter the vxdi sk | i st
command.

# vxdisk list

DEVI CE TYPE DI SK GROUP STATUS
di sk_0s2 aut o: LVM - - LVM

di sk_1s2 aut o: LVM - - LVM

fas31700_0 aut o: cdsdi sk - - online
fas31700_1 aut o: cdsdi sk - - online
fas31700_2 aut o: cdsdi sk - - online
fas31700_3 aut o: cdsdi sk di sk4 dgl online
fas31700_4  auto: cdsdi sk di sk5 dgl online
fas31700_5 aut o: cdsdi sk di sk10 dgl online
fas31700_6 aut o: cdsdi sk di sk3 dgl online
fas31700_7 aut o: cdsdi sk di sk12 dgl online
fas31700_8 auto: cdsdi sk di sk6 dgl online
fas31700_9 aut o: cdsdi sk di sk11 dgl online

This output has been truncated to make the document easier to read.

2. On the host console, display the path information for the device you want by entering:

vxdnpadm get subpat hs dnpnodenane=devi ce
where devi ce is the name listed under the output of the vxdi sk |i st command.

The following example shows the type of output you see when you enter this command.

# vxdnpadm get subpat hs dnpnodenane=f as31700_64
NAME STATE[ A] PATH TYPE[ M CTLR- NAME ENCLR- TYPE ENCLR- NAVE ATTRS

c3t 2d2 ENABLED(A) PRI MARY c3 FAS3170 fas31700 -
c5t 2d2 ENABLED( A) PRI MARY c5 FAS3170 fas31700 -
c7t2d2 DI SABLED SECONDARY c7 FAS3170 fas31700 =
c9t 2d2 DI SABLED SECONDARY c9 FAS3170 fas31700 -

3. To obtain path information for a host HBA, enter:
vxdnmpadm get subpaths ctlr=
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control

| er _nane

cont rol | er _name is the controller displayed under CTLR-NAME in the output of the

vxdnpadm get subpat hs dnpnodename command you entered in Step 2.

The output displays information about the paths to the storage system (whether the path is a
primary or secondary path). The output also lists the storage system that the device is mapped to.

The following example displays the type of output you should see.

# vxdnpadm get subpat hs ctlr=c5

NAME STATE[ Al PATH- TYPE[ M DMPNCDENAME ENCLR- TYPE ENCLR- NAME ATTRS
c5t0d0 ENABLED(A) PRI MARY fas31700_0 FAS3170 fas31700 -
c5t0d1l ENABLED(A) PRI MARY fas31700_1 FAS3170 fas31700
c5t5d7 ENABLED SECONDARY fas31700_10 FAS3170 fas31700

c5t6d0 ENABLED SECONDARY fas31700_11 FAS3170 fas31700

c5t8d2 ENABLED SECONDARY fas31700_12 FAS3170 fas31700

c5t 10d1 ENABLED SECONDARY fas31700_38 FAS3170 fas31700

c5t 10d2 ENABLED SECONDARY fas31700_39 FAS3170 fas31700

c5t 7d7 ENABLED SECONDARY fas31700_4 FAS3170 fas31700

c5t9d7 ENABLED SECONDARY fas31700_40 FAS3170 fas31700

c5t 7d3 ENABLED SECONDARY fas31700_41 FAS3170 fas31700

c5t9d2 ENABLED SECONDARY fas31700_42 FAS3170 fas31700 =
c5t2d7 ENABLED(A) PRI MARY fas31700_43 FAS3170 fas31700 =
c5t3d0 ENABLED(A) PRI MARY fas31700_44 FAS3170 fas31700 -
c5t3d1l ENABLED(A) PRI MARY fas31700_45 FAS3170 fas31700 -
c5t3d2 ENABLED(A) PRI MARY fas31700_46 FAS3170 fas31700 =
c5t3d3 ENABLED(A) PRI MARY fas31700_47 FAS3170 fas31700 =
c5t0d3 ENABLED(A) PRI MARY fas31700_48 FAS3170 fas31700 -

This output has been truncated to make the document easier to read.

(Veritas DMP) Adding a new LUN to VxVM environment

You must perform several tasks when adding a LUN to a VXVM environment.

Steps

1. Confirm that you ran the i oscan and i oi ni t commands to ensure that the host detects the new
LUN.

2. Enable VxVM to detect the new LUN by entering the following command:
vxdct| enabl e

3. List the detected VXVVM LUNSs by entering the following command:
vxdi sk |i st

Example

# vxdisk |ist
DEVI CE TYPE DI SK GROUP STATUS
Disk_0 auto:LVM - - LWM
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Disk 1 auto:LVM- - LVM
controller _O auto:none - - online invalid
controller _1 auto:none - - online invalid

The new disk devices are listed in the output of the vxdi sk |i st command as online invalid
disks. If you are using enclosure-based naming, the storage model is displayed in the DEVICE
column. If you are using disk-based naming, the controller or disk name (for example, c0t0d3) is
displayed.

Initialize the disk for VXVM by entering the following command:

[usr/1ib/vxvni bi n/vxdi sksetup -i devi ce_nane
devi ce_nane is the name listed for the LUN in the DEVICE column of the vxdi sk |i st
command output obtained in the previous step.

Example

# vxdi sk |ist
DEVI CE TYPE DI SK GROUP STATUS

Disk_ 0 auto:LVM - - LVM
Disk_1 auto:LVM - - LWM
controller O auto:none - - online invalid
controller _1 auto:none - - online invalid

# vxdi sksetup -i FAS30200_0 f or mat =cdsdi sk
# vxdi sksetup -i FAS30200_1 for mat =cdsdi sk
# vxdi sk |ist

DEVI CE TYPE DI SK GROUP STATUS

Disk 0 auto:LVM - - LVM
Disk_1 auto:LVM - - LWM
controller O auto:cdsdisk - - online
controller _1 auto:cdsdisk - - online

. Create a disk group for the LUN by entering the following command:

vxdg init dg_nane di skname=devi ce_nane

* dg_nane isthe name you assign to the disk group.

» di sknane is the disk name you assign to the device you are adding to the disk group. The
diskname represents the device.

» devi ce_nane is the controller name listed for the LUN in the DEVICE column of the
vxdi sk |ist command output.

. Create disks or add disks to the disk group by entering the following command:
vxdg -g dg_nanme adddi sk di skname=devi ce_nane

Example

# vxdg -g dgl adddi sk dgl-di sk2=controller _1
# vxdisk |ist

DEVI CE TYPE DI SK GROUP STATUS

Disk_0 auto:LVM - - LWM

Disk_1 auto:LVM - - LWM

controller _0O auto:cdsdi sk dgl-di skl dgl online
controller _1 auto:cdsdi sk dgl-disk2 dgl online
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7. Create a logical volume by entering the following command:
vxassi st -g dg_nane make vol _nane size
* dg_nane is the name of the disk group that you defined in Step 6.

« vol _nane is the name you assign to the logical volume.
* size isthe volume size.

Note: Size cannot be equal to or exceed the size of the LUN.

8. Create a file system on the volume by entering the following command:
nkfs -F vxfs /dev/vx/rdsk/ dg_name/ vol _name
* dg_nane is the name of the disk group that you defined previously.
» vol _name is the name you assigned to the logical volume you defined.
9. Create a mount point by entering the following command:
nkdir /mt/vg_ntap0l_| vl
10. Mount the new file system by entering the following command:
nmount | ogi cal _vol ume nount _poi nt
11. Verify the paths to the LUN by entering the following command:
sanlun lun show -p all

Example
The following example shows output for the sanl un command.

The output you see varies depending on whether you are using HP-UX 11iv3 or HP-UX11iv2.

Note: The sanl un utility only displays the native multipathing policy. To see the multipathing
policy for other vendors, you must use vendor-specific commands.

HP-UX 11iv3 output

# sanlun lun show -p
controllerl:/vol/TP_LUN h2_/lun2 (LUN 11)
Agile Filenane: /dev/rdisk/disk561 DMP- NODE: (fas30400_11)
5g (5368709120) lun state: GOOD
Control ler _CF_State: Cluster Enabled Controller Partner: f3040-210-143
Mul ti pat h_Provi der: Veritas

host controller primary part ner
pat h pat h / dev/ dsk host controller controller
state type fil ename HBA port port

up primary / dev/ dsk/c7t 1d3 fcdl od

up secondary / dev/ dsk/ c9t 1d3 fcdl od

up primary / dev/ dsk/ c3t 1d3 fcd2 Oc

up secondary / dev/ dsk/ c5t 1d3 fcd2 Oc

HP-UX 11iv2 output
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# sanlun lun show -p
controller2:/vol/verts_tst_/lun2 (LUN 1) DWVP-NODE: (F30400_1)
5g (5368709120) lun state: GOOD
Controller CF State: Cluster Enabled Controller Partner: f3040-210-142
Mul ti pat h_Provider: Veritas

host controller primary part ner
pat h pat h / dev/ dsk host controller controller
state type fil ename HBA port port

up primary / dev/ dsk/ c21t 0d1l fcd2 od

up secondary / dev/ dsk/ c19t 0d1 fcd2 od

up primary / dev/ dsk/c17t 0d1l fcdl Oc

up secondary / dev/ dsk/ c15t 0d1l fcdl Oc

(Veritas DMP) The Veritas DMP restore daemon
requirements

You must set the Veritas restore daemon values for the restore policy and the polling interval to the
Host Utilities recommended values. These settings determine how frequently the Veritas daemon
checks paths between the host and the storage system.

At the time this document was produced, the Host Utilities recommended values were as follows:

 restore daemon interval: 60 seconds
 restore daemon policy: check disabled
» vxpfto: 30 seconds (default)

It is a good practice to check the Release Notesto see if these values have changed since this
document was produced.

(Veritas DMP) The Veritas DMP 1/O policy

The command you use to view the 1/O policy on the enclosure varies depending on which version of
HP-UX you are running.

To get information about the 1/0 policy when you are using either HP-UX 11iv3 or HP-UX 11iv2,
use the command vxdnpadm getattr encl osure <storage_systen® iopolicy. This
command displays output similar to the following:

# [usr/sbi n/vxdnpadm getattr encl osure fas30400 iopolicy
ENCLR_NAME DEFAULT CURRENT

bas30400 M ni munmQ M ni nunQ

When you are using HP-UX 11iv3 for Agile DSF, use the command vxdnpadm | i st dnpnode to
display information about the 1/0 policy. This command displays output similar to the following:
bash- 2. 05# /usr/sbin/vxdnpadm | i st dnpnode dnpnodenane=di sk558

dnpdev = SS30400_9
state = enabl ed
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encl osure = SS30400

cab-sno = 30008136

asl = | i bvxnet app. sl

vid = NETAPP

pid = LUN

array-name = SS3040

array-type = ALUA

i opol i cy = M ni munQ

avid = -

I un-sno = Hn/ NVoZgl QNO

udi d = NETAPPYGFLUNYGF30008136%6FHNY2FNVoZgl QNO

dev-attr = tprclm

###pat h = nanme state type transport ctlr hwpath aport! D aport WW attr

path = ¢7t1d0 enabl ed secondary FC c7 0/4/1/0.0x500a098287097de0 50: Oa: 09: 82: 87: 09: 7d: e0
path = ¢3t1d0 enabl ed secondary FC c3 0/4/1/1. 0x500a098187097de0 50: Oa: 09: 81: 87: 09: 7d: e0
path = c9t1d0 enabl ed(a) primary FC c9 0/4/1/0.0x500a098297097de0 50: Oa:

09:82:97:09: 7d: e0 - -

path = c5t1d0 enabl ed(a) primary FC c5 0/4/1/1.0x500a098197097de0 50: Oa:
09:81:97: 09: 7d: e0 - -

(Veritas DMP) How sanlun displays the array type

You can use the sanl un utility to display information about paths to NetApp LUNSs connected to the
HP-UX host.

The Host Utilities installation process places the sanl un utility in the / opt / Net App/ sant ool s/
bi n/ directory.

You can use either the VXVM or the LVM to manage volumes. The information that sanl un
command displays differs based the volume manager used or whether you use a volume manager.

e When the LUN is controlled by VxVM, then the multipath provider is displayed as Veritas.

» If the LUN is controlled by the HP-UX LV M, the output displays the multipath provider as
Native and the policy as either A/A or A/P.

» If the LUN is not controlled by a volume manager, the multipath provider is none.

(Veritas DMP) Using sanlun to obtain multipathing
information

You can use the Host Utilities' sanl un utility to display multipathing information when you are
using a Veritas environment with the HP-UX Host Utilities.

Step

1. On the host, enter the following command:
sanlun lun show -p all
The sanl un utility displays path information for each LUN; however, it only displays the native

multipathing policy. To see the multipathing policy for other vendors, you must use vendor-
specific commands.
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The partial output displayed in the following example shows the output when the sanl un
command is used with HP-UX 11iv3.

# sanlun lun show —p all
controllerl:/vol/TP_LUN_h2_/lun2 (LUN 11)
Agil e Fil enanme: /dev/rdisk/di sk561 DMP- NODE: (fas30400_11)
5g (5368709120) lun state: GOOD
Controller CF _State: Cluster Enabled Controller Partner: f3040-210-143
Mil ti pat h_Provider: Veritas

host controller primary part ner
pat h path / dev/ dsk host controller controller
state type fil ename HBA port port

up primary / dev/ dsk/c7t 1d3 fcdl od

up secondary / dev/ dsk/ c9t 1d3 fcdl od

up primary / dev/ dsk/ c3t 1d3 fcd2 Oc

up secondary / dev/ dsk/ c5t 1d3 fcd2 Oc

The partial output displayed in the following example shows the output when the sanl un
command is used with HP-UX 11iv2.

# sanlun lun show —p all
control ler2:/vol/verts_tst_/lun2 (LUN 1) DMP- NCDE: (F30400_1)
5g (5368709120) lun state: GOOD
Controller CF State: Cluster Enabled Controller Partner: f3040-210-142
Mul ti pat h_Provider: Veritas

host control |l er primary part ner
pat h path / dev/ dsk host controller controller
state type fil ename HBA port port

up primary / dev/ dsk/ c21t 0d1 fcd2 od

up secondary / dev/ dsk/ c19t 0d1 fcd2 od

up primary / dev/ dsk/c17t 0d1l fcdl Oc

up secondary / dev/ dsk/ c15t 0d1 fcdl Oc

(Veritas DMP) Information on ASL error messages

Normally, the ASL works silently and seamlessly with the VxVVM DDL. If an error, malfunction or
misconfiguration, occurs, messages from the library are logged to the console using the host’s
logging facility. The ASL error messages have different levels of severity and importance.

If you receive one of these messages, call Symantec Technical Support for help. The following table
lists the importance and severity of these messages.

M essage severity Definition

Error Indicates that an ERROR status is being returned from the ASL
to the VxVM DDL that prevents the device (LUN) from being
used. The device might still appear in the vxdisk list, but it is not
usable.
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M essage severity

Definition

Warning Indicates that an UNCLAIMED status is being returned. Unless
claimed by a subsequent ASL, dynamic multipathing is disabled.
No error is being returned but the device (LUN) might not
function as expected.

Info Indicates that a CLAIMED status is being returned. The device

functions fully with Veritas DMP enabled, but the results seen
by the user might be other than what is expected. For example,
the enclosure name might change.
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SAN boot for LVM and VxVM in FC environments

You can set up a SAN boot to work in an LVM and Veritas VxXVM environment using the FC
protocol.

Note: At the time this document was produced, LVM and Veritas VxVM environments only
supported SAN boot with the FC protocol. The Veritas L\VM and Veritas VxVM environments did
not support SAN boot with the iSCSI protocol.

The procedures in this chapter assume the following:
* You are configuring a PA-RISC server.

Note: Itanium systems use partitions for the boot device, so some of the procedures might be
different for Itanium systems.

» The host is booting from an existing internal operating system disk. It is not a diskless server.
e You manage the boot LUN with HP-UX LVM or Veritas VXVM.
e The SAN Toolkit software is installed on the host.

To configure the HP-UX operating system on the boot LUN using LVM, you must perform these
tasks:

1. Migrate an existing operating system disk to the boot LUN by using MirrorDisk/UX.
2. Install the operating system by using an Ignite Server or the HP installation CD-ROM.

3. Install the operating system on the boot LUN from the internal root disk by using the drd cl one
command.

To configure the HP-UX operating system on the boot LUN using Veritas, you must perform these
tasks:

1. Create a Veritas-controlled SAN boot on HP-UX.
2. Perform a cold install directly from the HP-UX Core operating system DVD.

The sections that follow provides steps for configuring a SAN boot and installing a new operating
system image on it. You can apply these steps to most configurations.

Other methods exist for creating a SAN boot. This guide does not describe other methods for creating
bootable LUNS, such as creating configurations that boot multiple volumes or use diskless servers.

Note: NetApp qualifies solutions and components continually. To verify that SAN booting is
supported in your configuration, see the NetApp Interoperability Matrix.

Next topics
(LV'M) Prerequisites for creating a SAN boot using L VM on page 78
(LVM) Creating a bootable device on an Itanium system on page 78
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(L VM) Determining the size of the boot LUN on page 79

(LV'M) Creating and mapping a LUN to an igroup on page 80

(LVM) Discovering the boot LUN as a host device on page 81

(LV'M) Migrating an operating system disk using MirrorDisk/UX on PA-RISC

systems on page 82

(LVM) Installing the operating system using an lgnite Server or installation CD-ROM on PA-
RISC systems on page 87

Related information
NetApp Interoperability Matrix - http.//now.netapp.com/matrix/mtx/login.do

(LVM) Prerequisites for creating a SAN boot using LVM

You must set up your HP-UX host system and install the Host Utilities before you create a SAN boot
LUN.

» If you are installing the operating system on the boot LUN, create a LUN that is large enough to
provide enough space for the version of HP-UX you are using. For details, see the documentation
for your version of HP-UX.

» If you are mirroring an existing host boot disk, create a LUN that is at least as large as the
allocated space used by the existing system boot disk.

(LVM) Creating a bootable device on an Itanium system

Itanium systems use three partitions for the boot device.

» 0 represents the whole disk. An example device is c0t0d0s0.

» sl represents the Extensible Firmware Interface (EFI) system partition. This partition is an
interface between HP-UX and Itanium BIOS. An example of the device is c0t0d0s1.

» 52 represents the HP-UX partition and is equivalent to the whole disk device file for a PA-RISC
boot disk. An example of the device is c0t0d0s2. In a NetApp environment, s2 is used as the
device file for the NetApp LUN. If you create a bootable LUN from a NetApp LUN on Itanium
systems, you configure the operating system on the device file with the s2 designation. In
addition, the output of the i oscan and sanl un commands shows the slices of the boot device.

The following sanl un sample output from an Itanium system using LVM and PV-Links
shows the paths to a bootable LUN.

controllerl:/vol/vol 1/ bootlun (LUN 101) VG /dev/vg00
18g (19327352832) |lun state: GOOD
Filer CF _State: Custer Enabled Filer Partner: controller2
Mul ti path_Policy: AP
Mul ti pat h- provi der: Native
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host filer primary partner PVl inks
path path / dev/ dsk host filer filer pat h
fail over

state type fil ename HBA  port port priority

up primary / dev/ dsk/c7t 12d5s2 tdO 4a 0
up primary / dev/ dsk/ c13t 12d5s2 td1l 5a 1
up secondary /dev/dsk/cl1llt12d5s2 tdl 5b 2
up secondary /dev/dsk/c5t12d5s2 tdO 4b 3

(LVM) Determining the size of the boot LUN

You must determine the size needed for the boot LUN before you create the bootable LUN.

Steps

1. On the host, obtain information about the root volume group (vg00) and determine which disk is
used as the system disk by entering the following command:

vgdi splay -v vg00

Example
The following example shows the path to the system disk:

--- Physical volunes ---

PV Nane / dev/ dsk/ c1t 15d0
PV St at us avail abl e

Total PE 4340

Free PE 2136

Autoswitch On

The output listed under physical volumes shows the paths to the system disk.

2. On the host, display the size of the system disk by entering the following command:

di ski nfo /dev/rdsk/raw devi ce_node
raw_devi ce_node is the system disk device listed under the physical volumes in the output of
the vgdi spl ay command you used in Step 1.

Example

di ski nfo /dev/rdsk/clt 15d0
SCSI descri be of /dev/rdsk/clt15d0:
vendor: HP 18.2G
product id: MAN3184MC
type: direct access
size: 17783240 Kbytes
bytes per sector: 512

The output shows that the size of the system disk is approximately 18 GB. Your boot LUN must
be at least 18 GB.
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(LVM) Creating and mapping a LUN to an igroup

After you determine the size of the boot LUN, you can create it on the storage system, map it to an
igroup, and assign ita LUN ID.

Before you begin

If you do not have an igroup set up, you must create one. The Data ONTAP Block Access
Management Guide for iISCSI and FC provides detailed information about creating igroups and
LUNs.

Steps
1. On the storage system command line, enter the following command:
lun create -s size -t hpux lun_path

si ze is the size of the LUN, which you determined when you ran the di ski nf o command. You
can use one of the following characters to establish the size: ¢ (bytes), w (words or double bytes),
b (512), k (kilobytes), m (megabytes), g (gigabytes), or t (terabytes).

| un_pat h is the LUN’s path name, which includes the volume and gtree.

Example

lun create -s 18g -t hpux /vol /bootvol / boot| unl
2. Map the LUN to the igroup by entering the following command:

lun map lun_path igroup_name LUN_|ID

| un_pat h is the path name of the LUN you created.

i gr oup_name is the name of the igroup you created.

LUN_I Dis the identification number that you specify. The host associates the LUN ID with the
location and path name of the LUN. If you do not specify a LUN ID, Data ONTAP automatically
assigns one. The default LUN ID begins with 0 and increments by 1 for each additional LUN that
is created. If you have existing LUNs, Data ONTAP assigns the next available LUN ID.

Example

| un map /vol /bootvol /bootlunl boothost 0
3. Verify that the LUN is online and mapped to the igroup by entering the following command:
lun show -v

Example

net app_1> lun show -v
/vol / boot vol / boot | unl 18g (19327352832) (r/w, online,
nmapped)
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Serial #: OdCt SYv7Y6W3
Share: none

Space Reservation: enabl ed
Mul ti protocol Type: hpux
Maps: boot host =0

Related information

Data ONTAP Block Access Management Guide for iISCSI and FCP - http.//now.netapp.com/
NOW/knowledge/docs/ontap/ontap_index.shtml/

(LVM) Discovering the boot LUN as a host device

After you create the boot LUN and map it to the igroup, the host must discover the LUN as a host
device.

Before you begin

» Reboot the host. The host automatically discovers the new LUNs when you reboot the host.

« If rebooting the host is not a reasonable action for the HP-UX host system, perform the steps
listed here. Performing these steps enables the host to discover the LUNs without requiring a host
reboot.

Steps

1. Log in as root on the host.

2. Check whether the host has discovered the newly created LUNs by entering the following
command:

i oscan -fnC disk

Example

The output from an i oscan command provides the following information:

* No device special files exists for LUNSs yet.

» The LUN is visible to the host and the S/W State of each path to the LUN is CLAIMED,
which means that the path is available.

# ioscan -fn -C disk
Class | HWPath Driver S/W State H W Type Descri ption

disk 9 0/1/1/0/1/1.2.0 sdi sk CLAI MED DEVI CE HP
36. 4GATLAS10K3_36_SCA
/ dev/ dsk/ c3t 2d0 / dev/ rdsk/ c3t 2d0
disk 1 0/4/2/0/4/0.1.8.0.0.0.2 sdi sk CLAl MED DEVI CE NETAPP
LUN
disk 2 0/4/2/0/4/0.1.8.0.0.0.4 sdi sk CLAl MED DEVI CE NETAPP
LUN
disk 3 0/4/2/0/4/0.1.12.0.0.0.2 sdisk CLAI MED DEVI CE NETAPP


http://now.netapp.com/NOW/knowledge/docs/ontap/ontap_index.shtml
http://now.netapp.com/NOW/knowledge/docs/ontap/ontap_index.shtml
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LUN
disk 4 0/4/2/0/4/0.1.12.0.0.0.4 sdi sk CLAI MED DEVI CE NETAPP
LUN

3. Install special files and create device special files on the host by entering the following command:
ioinit -i
Iftheioinit -i command does not create device special files, use the i nsf -e command to
install the device special files.

4. Determine which of the following methods you will use to configure the HP-UX operating
system on the boot LUN:

» Migrate an existing system boot disk to the LUN by using MirrorDisk/UX.
» Reinstall the operating system using an Ignite Server or an installation CD-ROM.

(LVM) Migrating an operating system disk using MirrorDisk/
UX on PA-RISC systems

To migrate an existing system boot disk to the operating system disk using MirrorDisk/UX on PA-
RISC systems, you must mirror the existing boot disk to the new boot LUN and set the host's primary
and secondary boot paths.

Next topics
(LV'M) Mirroring the boot disk to the boot LUN on page 82
(LV/M) Setting the host's primary and secondary boot paths on page 85

(LVM) Mirroring the boot disk to the boot LUN
You must mirror the existing disk to migrate the system disk to the newly created LUN.

Steps

1. On the host, determine which paths to the boot LUN are primary paths by entering the following
command:

sanlun lun show -p

The sanl un command is in the / opt / Net App/ sant ool s/ bi n directory. Use a primary path
from one HBA to the LUN to create a physical volume and add it to the root volume group.

Example
In this example, the device ¢24t0d0 is a primary path you can use for the root volume group. This
device is used throughout this procedure example as the boot LUN.

# sanlun lun show -p

boot host : /vol / vol 1/ boot | unl (LUN 0)

18g (19327352832) |un state: GOOD

Controller CF State: Cluster Enabled Controller Partner: f3040-210-143
Mul ti pat h_Provi der: None
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host controller pri mary part ner
path path / dev/ dsk host controller controller
state type fil ename HBA port port

up secondary /dev/dsk/c44t0d0 tdl 5b

up primary / dev/ dsk/ c46t0d0 tdl 5a

up secondary /dev/dsk/ c26t 0d0 tdO 4b

up primary / dev/ dsk/ c24t 0d0 tdO 4a

. (HP-UX 11iv3 February 2007) The HP-UX 11iv3 February 2007 release does not support
ALUA, so the default multipathing policy for all the disk storage is active/active. If you are using
the HP-UX 11iv3 February 2007 release, you might need to change the multipathing policy to
active/passive for Data ONTAP LUNSs. You can do this by using the enabl e_ont ap_pvl i nks
utility. Enter the following command:

enabl e_ontap_pvlinks set

The enabl e_ont ap_pvl i nks utility lets you change the multipathing policy to active/passive
for Data ONTAP LUNSs without disturbing other vendors’ LUNS.

Note: If you are using HP-UX 11iv2, you do not need to use this utility.

. (HP-UX 11iv3 February 2007) Display the current multipathing policy for all Data ONTAP
LUNSs by entering the following command:

enabl e_ont ap_pvl i nks show
. Create a bootable physical volume on the LUN by entering the following command:
pvcreate -fB /dev/rdsk/di sk_device

di sk_devi ce is the raw disk device on the primary path to the LUN. Use the raw device node
for the device you found in Step 1.

- f B forces the creation of the physical volume and creates space for a boot area on the LUN.

pvcreate -fB /dev/rdsk/c24t0dO
Example

The following example uses the pvcr eat e command with the device c24t0dO0.

pvcreate -fB /dev/rdsk/c24t0dO

. Add the LUN to the root volume group (vg00). Use a block disk device node, not a raw disk
device. Enter the following command:

vgext end vg00 /dev/ dsk/di sk_devi ce

di sk_devi ce is the disk device file for the primary path to the LUN. Use the device you found
in Step 1.
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vgext end vg00 /dev/ dsk/c24t 0dO

Example

The following example uses the vgext end command to add the LUN to the root volume group
(vg0o0)

vgext end vg00 /dev/ dsk/ c24t 0d0

6. Add the remaining paths to the LUN to the root volume group by using the
nt ap_confi g_pat hs utility, which is in the / opt / Net App/ sant ool s/ bi n directory.

Example
The following example uses the utility to add the rest of the paths to the LUN to the root volume
group (vg00)
ntap_config _paths vg00
7. Copy the boot utilities to the boot LUN by entering the following command:
nkboot /dev/rdsk/di sk_device
di sk_devi ce is the device used for the boot LUN—for example, c24t0d0

8. Ensure that the host will boot if either the boot LUN or the system disk is unavailable by entering
the following commands:

nkboot -a “hpux -1q” /dev/dsk/system disk_device

nmkboot -a “hpux -1q” /dev/dsk/ntap_device

syst em di sk_devi ce is the path to the system disk device node—for example, c1t15d0.

nt ap_devi ce is the device node on the primary path to the boot LUN—for example, c24t0d0.

9. Display the logical volumes on the existing system boot disk (vg00) by entering the following
command:

vgdi spl ay -v vg00

The logical volumes are displayed under the “Logical volumes” line in the command output.

Example

The following partial output from the vgdi spl ay command shows how two logical volumes are
listed:

--- Logical volunes ---

LV Name / dev/vg00/ 1| vol 1

LV St atus avai | abl e/ syncd

LV Si ze (Moytes) 300

Current LE 75
Al |l ocated PE 75

Used PV 1
LV Narme / dev/ vg00/ | vol 2
LV St atus avai | abl e/ syncd

LV Si ze (Moytes) 2048
Current LE 512
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Al | ocat ed PE 512
Used PV 1

10. For each logical volume, mirror the logical volume from the existing system boot disk (vg00) to
the boot LUN by entering the following command:

Ivextend -m| |v_path /dev/dsk/ ntap_device

- m 1 specifies the number of mirror copies.

| v_pat h is the path to the logical volume—for example, /dev/vg00/Ivol2.

nt ap_devi ce is the device on the primary path to the boot LUN—for example, c24t0d0.

Example
This example mirrors logical volume 1 to the boot LUN (/dev/dsk/c24t0d0).

lvextend -m 1 /dev/vg00/Ivol 1 /dev/dsk/c24t0d0
The newWwy allocated mirrors are now being synchroni zed. This operation wl|
take some tinme. Please wait ....
Logi cal vol une "/dev/vg00/Ivol 1" has been successfully extended. Vol ume G oup
configuration for /dev/vg00 has been saved in /etc/lvnconf/vg00. conf

11. Update the Boot Device Reserved Area (BDRA) by entering the following command:

| vl nboot -R

12. Using vi or another text editor, add a line to the / st and/ boot conf file to identify the boot disk
to the SDUX utility. Use the path to the block device node.

1 /dev/dsk/ ntap_device

nt ap_devi ce is the device used for the boot LUN.

1 /dev/dsk/ c24t 0dO

(LVM) Setting the host's primary and secondary boot paths

To ensure system availability, the primary boot path must use a primary path to the boot LUN. The
secondary boot path must use a secondary path to the boot LUN.

About this task

After you mirror the boot disk to the boot LUN, you must set the primary and secondary boot paths
for the host by using the set boot command on the host. When you use this command, you specify
hardware paths to a device. Before you can run the setboot command, you must identify the primary
and secondary paths to the boot LUN by using the sanl un command, and then identify which
hardware paths they correspond to by using the i oscan command.

When you define the primary boot path, you must ensure that you use the device that you identified.
This is the device you added to the root volume group and to which you copied the HP-UX utilities.

Steps

1. Display the paths to the boot LUN by entering the following command:
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sanl un |un show -p

Example

# sanlun lun show -p

boot host : /vol /vol 1/ bootl un (LUN 0) VG /dev/vg00

18g (19327352832) |un state: GOOD

Controller CF _State: Cluster Enabled Controller Partner: f3170-210-96
Mul ti path_Policy: AP

Mul ti pat h_Provider: Native

host controller pri mary part ner
path path / dev/ dsk host controller controller
state type fil ename HBA port port

up pri mary / dev/ dsk/ c24t 0d0 tdO 4a 0

up primary / dev/ dsk/ c46t 0d0 tdl 5a 1

up secondary /dev/dsk/c44t0d0 tdil 5b 2

up secondary /dev/dsk/c26t0d0 tdO 4b 3

In this example from a host using LVM, the primary path to the boot LUN from the host is / dev/
dsk/ c24t 0d0. This is the path to which you mirrored logical volumes and copied HP-UX
utilities.

A secondary path to the boot LUN from the host is / dev/ dsk/ c44t 0d0. These paths are used
for the remainder of this procedure example.

2. Determine which hardware paths correspond to the primary and secondary paths to the boot LUN
that you displayed in Step 1 by entering the following command:

i oscan -funC disk

Example

# ioscan -funC disk
Class | HWPath Driver S/WState H W Type Description

disk 0 0/0/1/1.15.0 sdisk CLAI MED DEVI CE HP 18. 2GVAN3184MC
/ dev/ dsk/ cl1t 15d0 / dev/rdsk/ clt 15d0
disk 14 0/4/0/0.1.4.0.0.0.0 sdi sk CLAI MED DEVI CE NETAPP LUN
/ dev/ dsk/ c24t 0dO /dev/ rdsk/ c24t 0dO
disk 28 0/4/0/0.1.7.0.0.0.0 sdi sk CLAI MED DEVI CE NETAPP LUN
/ dev/ dsk/ c26t 0dO / dev/rdsk/ c26t 0d0
disk 37 0/6/2/0.1.4.0.0.0.0 sdi sk CLAI MED DEVI CE NETAPP LUN
/ dev/ dsk/ c46t 0dO / dev/ rdsk/ c46t 0dO
disk 46 0/6/2/0.1.7.0.0.0.0 sdi sk CLAI MED DEVI CE NETAPP LUN
/ dev/ dsk/ c44t 0dO / dev/ rdsk/ c44t 0d0

In this example, the hardware path for the primary path to the boot LUN is
0/ 4/ 0/ 0. 1. 4. 0. 0. 0. 0. Use this hardware path for the host’s primary boot path.

The hardware path for the secondary path to the boot LUN is 0/6/2/0.1.7.0.0.0.0. Use this
hardware path for the host’s secondary boot path.

3. Set the host’s primary boot path by entering the following command:
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setboot -p primhw path_to_lun

prim hw path_to_| un isthe primary hardware path to the boot LUN from the host’s HBAL,
displayed in Step 2.

Example
The following example shows how to set the primary boot path to the boot LUN by using the
hardware path that corresponds to / dev/ dsk/ c24t 0d0, the primary path.

setboot -p 0/4/0/0.1.4.0.0.0.0
4. Set the host’s secondary boot path by entering the following command:
setboot -a sec_hw path_to_lun

sec_hw pat h_t o_I un is the secondary hardware path to the boot LUN from the host’s HBAZ2,
displayed in Step 2.

Example
The following example shows how to set the alternate boot path to the boot LUN by using the
hardware path that corresponds to / dev/ dsk/ c44t 0d0, the secondary path.

setboot -a 0/6/2/0.1.7.0.0.0.0
5. Test the primary boot path by shutting down and rebooting the system:
shutdown -r -y O

Note: If automatic booting is disabled (set to OFF) for your system, you must boot the system
from the Boot Control Handler (BCH) menu.

6. Perform the following task:

If... Follow these instructions...

You cannot reboot the system. Troubleshooting sanboot configurations with PA-RISC systems (LVM
only)

You can reboot the system. Testing the secondary boot path for PA-RISC systems (LVM only)

(LVM) Installing the operating system using an Ignite Server
or installation CD-ROM on PA-RISC systems

You use the same procedure for installing the operating system using an Ignite Server and or an
installation CD-ROM on PA-RISC systems.

To install the operating system on the boot LUN, you must specify a primary path to the boot LUN
as the root disk. The installation process uses the set boot command to define the primary path to
the boot LUN as the host’s primary boot path.



88 | HP-UX® Host Utilities 5.1 Installation and Setup Guide

After the installation is complete, you manually enter the set boot command to define a secondary
boot path. Therefore, you must identify the primary and secondary paths to the boot LUN, and their
corresponding hardware paths, before you begin the installation.

Next topics
(LVM) ldentifying paths to the boot LUN on page 88
(LVM) Installing the operating system on the boot LUN on page 89
(LVM) Testing the secondary boot path for PA-RISC systems on page 91
(VxVVIM) Creating a Veritas-controlled SAN Boot LUN on HP-UX on page 91
(VxVIM) Creating the boot LUN using a cold install on page 92

(LVM) Identifying paths to the boot LUN
To install the operating system on the boot LUN, you must identify the paths to the boot LUN.

Steps

1. Display the primary and secondary paths to the boot LUN by entering the sanl un command,
which is in the / opt / Net App/ sant ool s/ bi n directory.

sanlun lun show -p

Example
In this example, a primary path to the boot LUN from the host is / dev/ dsk/ c24t 0d0. A

secondary path to the boot LUN from the host is / dev/ dsk/ c44t 0d0. These paths are used as
the primary and secondary paths for the remainder of this procedure example.

# sanlun lun show -p

boot host : / vol / vol 1/ boot| un (LUN 0)

18g (19327352832) lun state: GOOD

Control ler _CF_State: Cluster Enabled Controller Partner: f3170-210-96
Mul ti path_Policy: AP

Mul ti pat h_Provi der: Native

host controller primary part ner
path path / dev/ dsk host controller controller
state type fil ename HBA port port

up primary / dev/ dsk/ c24t 0d0 tdO 4a

up primary / dev/ dsk/ c46t 0d0 tdl 5a

up secondary /dev/dsk/c44t0d0 tdl 5b
up secondary /dev/ dsk/c26t0d0 td0 4b

2. Determine which hardware paths correspond to the primary and secondary paths to the boot LUN
that you displayed in Step 1 by entering the following command:

i oscan -funC disk
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Example

In this example, the hardware path for the primary path to the boot LUN is
0/ 4/ 0/ 0. 1. 4. 0. 0. 0. 0. Use this hardware path for the host’s primary boot path.

The hardware path for the secondary path to the boot LUN is 0/ 6/ 2/ 0. 1. 7. 0. 0. 0. 0. Use this
hardware path for the host’s secondary boot path.

# ioscan -funC disk
Class | HWPath Driver S/WState H W Type Description

disk 0 0/0/1/1.15.0 sdi sk CLAI MED DEVI CE HP 18. 2GQVAN3184MC
/ dev/ dsk/ cl1t 15d0 / dev/rdsk/ clt 15d0
disk 14 0/4/0/0.1.4.0.0.0.0 sdi sk CLAI MED DEVI CE NETAPP LUN
/ dev/ dsk/ c24t 0dO /dev/ rdsk/ c24t 0dO
disk 28 0/4/0/0.1.7.0.0.0.0 sdisk CLAI MED DEVI CE NETAPP LUN
/ dev/ dsk/ c26t 0dO / dev/rdsk/ c26t 0d0
disk 37 0/6/2/0.1.4.0.0.0.0 sdi sk CLAI MED DEVI CE NETAPP LUN
/ dev/ dsk/ c46t 0dO / dev/ rdsk/ c46t 0dO
disk 46 0/6/2/0.1.7.0.0.0.0 sdisk CLAI MED DEVI CE NETAPP LUN
/ dev/ dsk/ c44t 0d0 / dev/ rdsk/ c44t 0d0

3. Record the primary and secondary hardware device paths.

During installation, you use a primary path to the LUN to define the root disk (vg00). After you
install the operating system, you use a secondary path to define the host’s secondary boot path.

(LVM) Installing the operating system on the boot LUN

To install the operating system on the boot LUN, you must have identified the primary path to the
boot LUN as the root disk.

Steps

1. If you are using an Itanium system, see the HP documentation for instructions.

If... Then...

You areinstalling Follow the HP instructions to boot from the CD-ROM.
from a CD-ROM
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2.

If... Then...

You areinstalling ,
from an Ignite
Server shutdown -r -y O

Reboot the host by entering the following command:

Note: If automatic booting is enabled (set to ON), you must interrupt the boot
process to display the BCH menu. If automatic booting is disabled (set to
OFF), the system comes up and displays the BCH menu.

»  When the system is up again, enter the following command at the BCH Main
Menu prompt:

bo | an. server_I P
server _| Pisthe IP address of the Ignite Server.

Mai n Menu: Enter command or nenu > bo | an.10. 105. 36. 44
Interact with IPL (Y, N, or Cancel)?> n

In the HP-UX installation, configure system parameters, such as network services, file-system
characteristics, and other configuration details.

Ensure that you define the root disk as the primary path to the boot LUN. In the Ignite-UX
interface, you define the root disk on the Basic tab.

When you define the primary path to the boot LUN as the root disk, the installation script
complete the following steps:

« Configures the root volume group (vg00) and adds the remaining path to the LUN to the root
volume group.

» Uses the set boot -p command to define the primary path to the boot LUN as the host’s
primary boot path.

Note: The HP documentation for your operating system provides details about configuring
other system parameters.

After you complete the HP-UX installation, install the HP-UX Host Utilities software on the boot
LUN.

Add the remaining paths to the LUN to the root volume group by entering the following
command, which is in the / opt / Net App/ sant ool s/ bi n directory:

ntap_confi g_paths vg00

Set the host’s secondary boot path by entering the following command:

setboot -a sec_hw path_to_|un
sec_hw path_ to_ | un isthe secondary hardware path to the boot LUN from the host.

Example

setboot -a 0/6/2/0.1.7.0.0.0.0
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6. Test the primary boot path by shutting down and rebooting the system:
shutdown -r -y O

Note: If automatic booting is disabled (set to OFF) for your system, you must boot the system
manually.

7. Continue with the installation by proceeding to one of the following tasks:

If... Follow these instructions...

You cannot reboot the system. Troubleshooting sanboot configurations with PA-RISC systems (LVM
only)

You can reboot the system Testing the secondary boot path for PA-RISC systems (LVM only)

(LVM) Testing the secondary boot path for PA-RISC systems

You should test the secondary boot path before you put a SAN booted configuration into a
production environment.

Steps

1. Shut down the host by entering the following command:
shutdown -r -y O

2. At the Main Menu prompt of the BCH, boot the system from the secondary boot path by entering
the following command:

bo alt
3. Stop the secondary boot path and go back to the primary boot path. Shut down the host again:
shutdown -r -y O

4. At the Main Menu prompt of the BCH, boot the system from the primary boot path by entering
the following command:

bo pri

(VXVM) Creating a Veritas-controlled SAN Boot LUN on HP-UX

To use Veritas to configure the HP-UX operating system on the boot LUN, create a SAN boot LUN
on HP-UX controlled by Veritas.

Before you begin

e The Veritas and the ASL should already be installed on the host.

e The LUN that you plan to use for the new SAN boot device should already exist on the storage
system and be visible to the host.

* The LUN should have been discovered and be usable by the HP-UX operating system.
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Steps
1. Copy the existing LVM root disk onto the LUN by entering the following command:
vxcp_| vnr oot

The Veritas VVolume Manager 5.0 Administrator's Guide for HP-UX provides more information
about the vxcp_I vinr oot procedure.

2. Verify that the vxpf t o and the restore daemon settings are tuned properly.

3. Configure the host's primary and secondary boot path settings using the set boot command.

Related references
(Veritas DMP) Array Support Library and Array Policy Module on page 59

(VxXVM) Creating the boot LUN using a cold install
You can create a SAN boot LUN in a Veritas environment by performing a cold install directly from

the HP-UX Core operating system DVD.
Before you begin

Ensure that the LUN that you plan to use for the new SAN boot device already exists on the storage
system and is visible to the host.

Note: The HP-UX host must see only one path to the LUN, or the installation will fail. You can
use zoning to accomplish this.

Steps

1. Perform an advanced Ignite-UX installation to the LUN.

Note: Ensure that when you select the root disk, Ignite-UX displays only one path to the LUN.

2. After the Ignite-UX installation completes, install the Veritas Storage Foundation on the host.
The host must still see only one path to the LUN.

Install the ASL on the host.

Install the SAN Toolkit on the host.

Make the other paths to the LUN visible to the host.

o o &~ w

To discover and use the new paths, run the appropriate HP-UX and VXVM commands:
HP-UX commands: i oscan, insf -e
VxVM command: vxdct | enabl e

7. Verify that the vxpf t o and restore daemon settings are tuned properly.
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8. Configure the host's primary and secondary boot path settings by entering the following
commands:

setboot -p primary_path

setboot -a alternate_path
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Troubleshooting

If you encounter a problem while running the Host Utilities, here are some tips and troubleshooting
suggestions that might help you resolve the issue.

This chapter contains the following information:

Best practices, such as checking the Release Notesto see if any information has changed.
Suggestions for checking your system.

Information about possible problems and how to handle them.

Diagnostic tools that you can use to gather information about your system.

Next topics

Host setup checklist on page 95

Storage system setup checklist on page 96

Connectivity problems when using L VM on page 97

Migrating a configuration from non-ALUA to ALUA without rebooting the host on page 97
Situations affecting volume groups and disk devices on page 98

Application 1/0 failures on Veritas VxVM on page 98

(Veeritas DMP) Enclosure-based naming is not working correctly on page 98
Problems with volume group multipathing on page 99

(LVM) Troubleshooting sanboot configurations with PA-RISC systems on page 100
Handling a takeover and giveback on page 101

Enable the host to identify more than eight LUNS per target on page 103

Commands you can use to check for problems on page 106

Host setup checklist

The following checklist pertains to the host setup. You should confirm that the following statements
are true.

Output from the sanl un fcp show adapt er -v command shows that the HBAs are working.
All the LUN have been discovered by the host.

The software states reported by the i oscan command for LUNs are CLAIMED (that is, in a
good state).

The sanl un | un show —p command does not report problems such as the following:

» Downed paths
e Missing paths
e Out-of-order paths
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e The cluster in a takeover state
No uncertain messages are in the / var / adnt sysl og/ sysl og. | og file, including messages
about the following:

» /O timeouts
» Reported disk or SCSI errors
* EMS event notifications

Note: An uncertain message might simply say that there is a loss of connectivity without
explaining what the problem is.

No other volume group configuration problems are reported. You can use vgdi spl ay -v
command to display information about volume group configurations.

Storage system setup checklist

You should confirm that the following statements are true for your storage system:

If you have a cluster, the FC cfmode setting is correct and supported by your configuration. The
following tools can help you determine which cfmodes are supported:

* NetApp Interoperability Matrix.
» SAN Support Matrix

Note: Changing the cfmode affects the volume group and zoning on your system. If you must
change the cf node, contact technical support.

FC is running and all the target ports are in a good state.

Note: If an HP-UX FC driver is not in use, it logs off the target port. For this reason, the f cp
show i ni ti at ors command might not display all the host drivers as connected even though
they are.

The igroups have the following values for the attributes:

» The ost ype attribute must be hpux.
* Thevsa attribute must be yes.

Note: This attribute only appears in the output displays if it is incorrectly set. When it is
correctly set, no references to it appear.

For LUNSs, the following statements are true:
e The ost ype attribute is hpux.

e LUNs are mapped to host igroups.
e Output from the sanl un | un show - p command lists the LUN state as good.

Related information

NetApp Interoperability Matrix - http://now.netapp.com/matrix/mtx/login.do


http://now.netapp.com/NOW/products/interoperability/
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Connectivity problems when using LVM

On HP-UX systems using LVM, applications do not generally produce 1/O errors. Instead, 1/0 retries
continue uninterrupted if connectivity is lost.

If 1/O retries appear to be continuing without succeeding, check the following areas for connectivity
problems:

System setup

Connectivity between the storage system and the FC switch
FC switch setup

FC connectivity to the host

Host setup

Migrating a configuration from non-ALUA to ALUA without
rebooting the host

You can migrate from non-ALUA to ALUA without rebooting the host when using HP-UX 11iv3
native multipathing.

Steps

1.

On the controller, capture the existing LUN statistics information by entering the following
command:

lun stats -o

Reset the statistics to zero by entering the following command:

lun stats -z

Runi group set command:

i group set igroup_nanme ALUA

Capture the new LUN statistics information by entering the following command:
lun stats -o

On the host, perform i oscan

Disable port on f cd0 by entering the following command and wait for 30 seconds:
fcecnsutil /dev/fcdO disable

Enable port f cd0 by entering the following command and wait for 30 seconds:

fcnsutil /dev/fcdO enable
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8. Disable porton f cd1 by entering the following command and wait for 30 seconds:
fcnsutil /dev/fcdl disable

9. Enable port f cd1 by entering the following command and wait for 30 seconds:
fcrmsutil /dev/fcdl enable

10. Perform i oscan

11. Repeat Step 6 through Step 12 for all hosts with WWPNSs of igroup.

12. Verify that 1/0 is going through the active/optimized path as expected.

Note: It is best to reboot the host when migrating from a non-ALUA to an ALUA environment.

Situations affecting volume groups and disk devices

If certain events or changes occur, you must reconfigure the volume groups on the HP-UX host and
disk devices that the host sees from the storage system.

These situations include the following:

» If the host reboots while a cluster is in a degraded or takeover state.
» If you change any of the following settings on the storage system:

e FC cfmode (do not do this unless directed to do so by technical support.)
* igroup Volume Set Addressing (VSA) setting

Application I/O failures on Veritas VxXVM

Application I/O failures might sometimes occur during storage system cluster operations, such as
takeover or giveback. You can perform several checks to troubleshoot the failure.

» Verify that the vxpfto setting is set to the values specified in this guide.
» Verify that the DMP restore daemon settings are set to the values specified in this guide.
» Verify that the storage system is configured with a supported Data ONTAP cfmode.

(Veritas DMP) Enclosure-based naming is not working
correctly

Verify the following when the enclosure-based naming on your system is not functioning as
expected.

e The ASL is loaded correctly.
* You changed the disk-naming scheme to enclosure-based naming using the vxdi skadmutility.
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Problems with volume group multipathing

When you are using HP-UX 11iv2 with PV-Links, you can use the nt ap_confi g_pat hs utility to
correct problems with volume group multipathing.

You can correct volume group multipathing by perform the following tasks using the
nt ap_confi g_pat hs utility:

» Set up alternative paths to the LVM’s volume group after you create the volume group with one
primary path.
» Correct problems with path order within a volume group.

The following example shows how nt ap_conf i g_pat hs works to correct paths to volume groups.
The sanl un | un show - p command output includes the comment not i n VG which means that
the LUN is a member of a volume group, but some of the paths to it are missing.

Note: This example is truncated. Part of the nt ap_conf i g_pat hs output was removed.

# sanlun lun show -p all

controllerl:/vol/vol 1/ hp-1v-lunl (LUN 1) VG /dev/hp-1v01l

2g (2147483648)) lun state: GOOD

Controller _CF _State: Custer Enabled Controller Partner: controller2
Mil tipath_Policy: AP

Mul ti pat h- provi der: Native

Host controller primary part ner PVl i nks

Pat h pat h / dev/ dsk host controller controller failover
State type fil ename HBA port port priority

Up primary / dev/ dsk/ c34t0d5 td0 4a 0

Up primry / dev/ dsk/c35t0d5 tdl b5a not in VG
Up secondary /dev/dsk/c30t0d5 tdl 5b not in VG
Up secondary /dsk/dsk/c31t0d5 tdO 4b not in VG

# ntap_config_paths
Getting information from sanl un..

Addi ng m ssing path with:
vgext end /dev/vg_ntap0Ol /dev/ dsk/c30t 0d5
(out put renoved)

Moving VG path to the end of the alternate paths with:
vgr educe /dev/vg_ntapOl /dev/dsk/c34t 0d5
vgext end /dev/vg_ntapOl /dev/ dsk/c34t 0d5
(out put renoved)

Moving VG path to the end of the alternate paths with:
vgr educe /dev/vg_ntapOl /dev/dsk/c31t 0d5
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vgext end /dev/vg_ntap0Ol /dev/dsk/c31t 0d5
(out put renoved)

(LVM) Troubleshooting sanboot configurations with PA-
RISC systems

If your system fails to boot from either the primary or secondary path, you must check the physical
connectivity and cabling between the HBA, the switches, the cluster, and the boot path settings.

Steps

1
2.

If the system does not return to the BCH menu, reset the system to return to the BCH prompt.
Boot from the internal system disk by entering the following command:

bo path

pat h is the hardware path to the internal disk that the system formerly booted from.

The following example uses the hardware path to the internal system disk.

bo 0/0/1/1.15.0

After the system is booted with the internal disk, verify that you correctly translated the primary
and secondary device paths to the boot LUN to the correct hardware paths by entering the
following commands:

sanl un | un show - p: Shows the primary and secondary device paths to the boot LUN.
i oscan -funC di sk: Shows the hardware paths to the device files.

Set the boot path for the boot LUN by entering the following commands:

setboot -p primary_path

setboot -h HA alternate_path

setboot -a alternate_path

pri mary_pat h is the primary path to the boot LUN.

HA al t er nat e_pat h is the secondary path to the boot LUN.

al t er nat e_pat h is the local disk boot path.

Verify the boot path by entering the following command:

set boot

Primary bootpath : 0/3/0/0/0/0.0.1
HA Al ternate bootpath : none
Al ternate bootpath : 0/3/0/0/0/0.0.0

Reboot the system to boot from the boot LUN.
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Handling a takeover and giveback

If a storage system fails, a takeover occurs. The host can no longer use its primary paths to access
LUNs owned by the failed storage system. If you have a storage system cluster, the host can use the
secondary paths to access LUNSs on the failed storage system. These secondary paths go through the
storage system that did not fail.

Several things occur during a takeover:

« All the primary paths from the host that go through the failed storage system to its LUNs become
unresponsive. If you run the i oscan command, the output displays a S/W State of NO_HwW which
means unresponsive paths.

» Applications do not see 1/O errors from the system.

* It might take PV-Links up to P *T seconds to resume I/O on the secondary paths during a
takeover.

e Pisthe number of primary paths.

e Tis the I/O timeout on the physical volume. To see this value, enter pvdi spl ay -v. To
change this value, enter pvchange.

» The host’s sysl og file might contain timeout messages.

When the giveback occurs, the host automatically starts accessing LUNS using the primary paths.

Next topics
Events that occur If a host reboots during a takeover on page 101
Recovering from a host reboot auring a takeover on page 102

Events that occur if a host reboots during a takeover
When a reboot occurs, you must rediscover the primary paths to the volume groups.

If a host reboots while the storage system is in a takeover state, the following events occur:

e The storage system that is down loses the primary paths to LUNSs it owns. It might lose its
secondary paths also.

» The volume groups deactivate the primary paths.

» The volume groups remain active but are aware of the secondary paths only. These paths go from
the active storage system to LUNSs on the failed storage system.

» When the giveback occurs, the host is only aware of the secondary paths; it uses the secondary
paths, not the primary paths.

If no host reboot occurs during the takeover, the host automatically notices when the primary paths
come back up and transfers information back to them without any user intervention.
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Recovering from a host reboot during a takeover

If the host reboot occurs while the cluster is in a takeover state, it does not automatically rediscover
the paths to LUNSs after giveback.

Steps
1. Repair the problem that caused the controller to fail, and then reboot the storage system.
2. On the storage console, perform the giveback by entering the following command:
cf giveback
3. On the host, detect the primary paths by entering the i oscan command.

Example
The following sample output from the i oscan command shows all paths to the LUN:

# ioscan -funC disk
Class | HWPath Driver S/WState H W Type Description

disk 0 0/0/1/1.15.0 sdisk CLAI MED DEVI CE HP 18. 2GVAN3184MC
/ dev/ dsk/ cl1t 15d0 / dev/rdsk/ clt 15d0
disk 14 0/4/0/0.1.4.0.0.0.0 sdi sk CLAI MED DEVI CE NETAPP LUN
/ dev/ dsk/ c24t 0dO /dev/ rdsk/ c24t 0dO
disk 28 0/4/0/0.1.7.0.0.0.0 sdisk CLAI MED DEVI CE NETAPP LUN
/ dev/ dsk/ c26t 0dO / dev/rdsk/ c26t 0d0
disk 37 0/6/2/0.1.4.0.0.0.0 sdi sk CLAI MED DEVI CE NETAPP LUN
/ dev/ dsk/ c46t 0dO / dev/ rdsk/ c46t 0dO
disk 46 0/6/2/0.1.7.0.0.0.0 sdisk CLAI MED DEVI CE NETAPP LUN
/ dev/ dsk/ c44t 0d0 / dev/rdsk/ c44t 0dO

4. On the host, ensure that the host detects all paths to LUNSs by entering the following command:
sanlun lun show -p all

Example
The following example shows partial sanl un command output after you use the i oscan
command to detect the recovered paths.

Note: The PV-Links priority is not correct. A secondary path is listed as the first path in the
PV-Links order. The sanl un command shows all recovered paths, but the paths are not shown
in the correct multipathing order.

# sanlun lun show -p

controller 1:/vol/vol 1/ hp-1v-lunl (LUN 1) VG /dev/hp-1v01l

2g (2147483648)) lun state: GOOD

controller _CF State: Custer Enabled Controller Partner: controller2
Mul ti path_Policy: AP

Mul ti pat h- provi der: Native

host controller primary part ner PVl i nks

path path / dev/ dsk host controller controller failover
state type fil ename HBA  port port priority
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up secondary /dev/dsk/c44t0d0 tdl 5b 0 (Wong)
up pri mary / dev/ dsk/ c24t 0d0 tdO 4a 1
up primary / dev/ dsk/ c46t 0d0 td1l 5a 2
up secondary /dev/dsk/c26t0d0 tdO 4b 3

5. Reconfigure the PV-Links path order by entering the following command:

nt ap_confi g_pat hs
6. Enterthe nt ap_confi g_pat hs command for the second time.

You must run this command again because it did not set the correct path order when you entered
it the first time.

nt ap_confi g_pat hs

7. Verify that the paths are configured in the correct order by entering the following command:
sanlun lun show -p all

Example
The following partial output shows the correct order of the paths to the LUN. For example, the
primary paths to the LUN are the first two paths listed.

# sanlun lun show -p all

controller 1:/vol/vol 1/ hp-lv-lunl (LUN 1) VG /dev/hp-1v01l

2g (2147483648)) lun state: GOOD

controller _CF State: Cluster Enabled Controller Partner: controller2
Mul ti path_Policy: AP

Mul ti pat h- provi der: Native

host controller primary part ner PVl i nks
path path / dev/ dsk host controller controller path
fail over

state type fil enanme HBA port port priority
up primary / dev/ dsk/ c24t 0dO tdO 4a 0

up primary /dev/dsk/c46t0d0 tdl 5a 1

up secondary /dev/dsk/c44t0d0 tdl 5b 2

up secondary /dev/dsk/c26t0d0 tdO 4b 3

Enable the host to identify more than eight LUNs per target

The igroup vsa attribute enables an HP-UX host to identify more than eight LUNS per target HBA.
By default, this attribute is set when you create an igroup that specifies hpux as the operating system
type. You must manually set this attribute if you change an existing igroup to an HP-UX igroup by
modifying the ost ype attribute.

Steps

1. On the host, make a backup of all the volume groups that contain LUNS.
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These backups must contain up-to-date information for both the data within the volume group and
the volume group configuration. You should record the LUN volume group membership.

2. Locate all LUNs and volume groups that contain LUNs from a specific pair of storage systems,
by entering the following command for each storage system:

sanlun lun show -p controllerl_nane

sanlun lun show -p controller2_nane

control l erl_name, controller2_name are names of the storage systems.
3. On the host, close the logical volumes.

If a logical volume contains a file system, unmount the file system.
4. On the host, deactivate each volume group by entering the following command:

vgchange -a n /dev/vol _group_nane

vol _gr oup_nare is the path to the volume group.

Example
The following command deactivates the volume group / dev/ nt ap01:

vgchange -a n /dev/ntap01

5. On the host, remove the volume group entry from the / et ¢/ | vt ab file and associated device
files by entering the vgexport command:

Example

vgexport /dev/ntap0l
6. On the storage system, go into diagnostic mode by entering the following command:
priv set diag

When you start diagnostic mode, a warning appears:

controllerX> priv set diag
War ni ng: These di agnosti ¢ comands are for use by Net App personnel only.

7. On the storage system, set the vsa value of the specific igroup to on or of f by entering the
following command:

i group set igroup vsa val ue
i group is the name of the igroup for which you want to change the setting.
val ue is either on or of f . For HP-UX systems, you must always set this value to on.

Note: Although i group set igroup vsaval ue command lets you change the vsa value of
a specific igroup and all igroups you create in the future, it does not change the value of any
other existing igroups. You must perform this command on each existing igroup to change its
attribute value.
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Example
This example shows the output you might see when you change the igroup hostA on controllerX
to on:

controllerX> igroup set -f netapp vsa on

Wed Sep 3 21:13:59 GMI [controllerX
scsitarget.notice:notice]: VSA setting changed on
initiator group "hostA" to "on"

8. On the storage system, confirm that the vsa value for that igroup is now correct by entering the
following command:

i group show -v

If the attribute is not set correctly for an HP-UX system, the line Vol ume Set Addr essi ng:
No appears in the output.

If the attribute is set correctly, no reference to vol une set addressi ng or vsa appears in the
output.

Example
This example checks the settings for the igroup hostA and corrects the value for vsa.

controllerX> igroup show -v hostA

host A (FCP):

OS Type: hpux

Vol une Set Addressing: No

Menmber: 50: 06: Ob: 00: 00: 10: a7: 00

Menber: 50: 06: Ob: 00: 00: 10: a6: 06

controllerX> priv set diag

War ni ng: These di agnosti c commands are for use by Network
Appl i ance personnel only.

controllerX> igroup set hostA vsa on

Wed Sep 3 21:13:59 GMI [controllerX
scsitarget.notice:notice]: VSA setting changed on
initiator group "hostA" to "on"

controllerX> igroup show -v hostA

host A (FCP) (ostype: hpux):

OS Type: hpux

Menmber: 50: 06: Ob: 00: 00: 10: a7: 00

Menber: 50: 06: Ob: 00: 00: 10: a6: 06

controllerX> priv set

9. On the host, instruct the host to discover the disks and create device special files for them by
entering the following command:

i oscan -fnC disk
ioinit -i

Note: Ifthei oi nit -i command does not create the devices, try the i nsf - e command.
The old disk devices show up as NO_HW in the i oscan output.

10. On the host, either remove the old device paths manually or reboot the host.
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These actions remove the old disk devices and cause the host to discover the new ones. Make sure
that the only device special files that are removed are those that disappeared as a result of the
igroup attribute change.

11. On the host, view the new locations by entering the following commands:
vgscan -v
sanl un |un show -p

Correlate the new sanl un output with the sanl un information from Step 1 to determine which
devices go with which volume group.

12.On the host, add the volume group entries back to / et c/ | vt ab and the associated device files
back to the system.

13. For each volume group, perform the following tasks:
a. Create a new directory by entering the following command:
nkdir /dev/vg_nane
vg- nane is the volume group name.
b. Create a group file in the preceding directory by entering the following command:
nknod /dev/vg_nane/ group ¢ 64vg_mi nor _dev_num

c. Enter the vgi nport command with a device that represents a primary path (as indicated by
the sanl un | un show - p command) for the volume group:

vgi nport /dev/vg_nane dev_nane_primary_path

14. On the host, for each volume group that you exported before changing the vsa attribute, activate
the newly imported volume group by entering the following command:

vgchange -a y /dev/vg_nane

15. On the host (HP-UX 11iv2), configure multipathing for the newly imported volume groups by
running the nt ap_confi g_pat hs utility:

nt ap_confi g_pat hs

16. On the host, verify that the paths are now set up correctly by entering the following command:

sanlun lun show all -p

17. Repeat Step 1 to Step 15 on all the hosts that are connected to the storage system.

Commands you can use to check for problems
You can use several commands to check your system and look for problems.

The following commands are especially useful in tracking down problems:
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e The HP-UX i oscan command displays information about the state of LUNs and whether the
host recognizes them.

e The sanl un utility

e Theenabl e_ontap_pvlinks script

Next topics
The HP-UX ioscan command on page 107
The sanlun utility on page 107
The enable_ontap _pviinks script on page 109
Replacing a LUN on HP-UX 11iv3on page 109
Installing the nSANIty data collection program on page 110

The HP-UX ioscan command

The HP-UX i oscan command displays information about the state of LUNs and whether the host
recognizes them.

The following example shows the type of output the i oscan command generates after a
takeover occurs. From this output, you can determine the following information:

* The state CLAIMED on two paths to the LUN means that these paths are visible to the host
and ready to use.

e The state NO_HW on two paths to the LUN means that these paths are not visible to the
host, so they cannot be used. These two paths would have been the primary paths, which
were lost during the takeover.

# ioscan -fnC disk
Class | HWPath Driver SIWState H W Type Description

disk 0 0/0/1/1.15.0 sdisk CLAI MED DEVI CE HP 18. 2GVAN3184MC

/ dev/ dsk/ c1t 15d0 /dev/ rdsk/clt 15d0

disk 1 0/4/0/0.1.5.0.26.0.5 sdi sk CLAI MED DEVI CE NETAPP LUN
/ dev/ dsk/ c31t 0d5 / dev/rdsk/ c31t 0d5

disk 3 0/4/0/0.1.6.0.26.0.5 sdi sk NO HW DEVI CE NETAPP LUN

/ dev/ dsk/ c34t 0d5 /dev/ rdsk/ c34t 0d5

disk 2 0/6/2/0.1.13.0.26.0.5 sdi sk CLAI MED DEVI CE NETAPP LUN
/ dev/ dsk/ c30t 0d5 / dev/rdsk/ c30t 0d5

disk 4 0/6/2/0.1.14.0.26.0.5 sdi sk NO_ HW DEVI CE NETAPP LUN

/ dev/ dsk/ c35t 0d5 /dev/ rdsk/ c35t 0d5

The sanlun utility
You can use the sanl un utility to check the status of the HBA, LUN, and PV-Link path; to
determine the dev/ dsk/ f i | enanme/ association with the storage system LUN; and to discover
whether a path is up or down.

With the - p option, you can also use the sanl un utility to perform the following actions:
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Determine whether the path to the storage system is primary or secondary.
Report missing paths from the volume group. (You can use the nt ap_conf i g_pat hs utility to
easily correct any missing paths.)
Report the PV-Links path ordering.
Get information about a takeover.

You can use sanl un with the - p option to check your paths. The order of the paths you use when
you set up LUNs can affect performance. In general, secondary paths are slower than primary paths.

To get the best performance, you must set up your paths with the primary paths first, followed by the

secondary paths.

The following example shows where the secondary paths were entered before the primary
path. Also, in this example, another primary path is visible, but it is not in the volume group.

# sanlun lun show -p

control lerl:/vol/vol 1/ hp-1v-lunl (LUN 1) VG /dev/hp-1v01l

2g (2147483648)) lun state: GOOD

Controller _CF State: Custer Enabled Controller Partner: controller2
Mul ti pat h_Policy: AP

Mul ti pat h- provi der: Native

host controller primary part ner PVl i nks
path path / dev/ dsk host controller controller path

fail over

state type fil enanme HBA  port port priority
up secondary / dev/ dsk/ c30t 0d5 tdl 5b 0 (Wong)
up secondary /dev/dsk/c31t0d5 tdoO 4b 1 (Wong)
up primary / dev/ dsk/ ¢35t 0d5 tdl 5a 2

up primary / dev/ dsk/ c34t 0d5 tdO 4a not in VG
#

Note: You can repair the ordering of the paths by running the nt ap_confi g_pat hs
utility.

Example of sanlun output after a storage system takeover

The following example shows the type of output the sanl un utility displays after a takeover occurs.

From this example, you can determine the following information::

The two primary paths to the LUN are down.

The two secondary paths are taking over. The takeover paths start with the active path that has the

lowest priority.

# sanlun lun show -p

control lerl:/vol/vol 1/ hp-1v-lunl (LUN 1) VG /dev/vg_ntap0l

29 (2147483648) lun state: GOOD

Controller _CF _State: Custer Enabled Controller Partner: controller2
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Mil tipath_Policy: AP

Mul ti pat h- provi der: Native

host controller primary partner PVl i nks

path path / dev/ dsk host controller controller path fail over
state type fil ename HBA port port priority
DOMN / dev/ dsk/ c31t 0d5 0

DOWN / dev/ dsk/ c34t 0d5 1

up secondary /dev/dsk/c30t0d5 fcdl 0d 2

up secondary /dev/dsk/c31t0d5 fcdO 0d 3

The enable_ontap_pvlinks script
You can use the enabl e_ont ap_pvl i nks script to change the multipathing policy to active/passive
for Data ONTAP LUNSs without disturbing other vendors” LUNS.

The HP-UX 11iv3 February 2007 release does not support ALUA, therefore, the default multipathing
policy for all the disk storage is active/active.

Note: Before running the enabl e_ont ap_pvl i nks script, ensure that Data ONTAP LUNSs are
visible on the host.

The enabl e_ont ap_pvl i nks command has the following format:
enabl e_ontap_pvlinks [set | show | unset]

To set the multipathing policy to active/passive for all Data ONTAP LUNSs without disturbing other
vendors’ LUNSs enter the following command:

# enabl e_ont ap_pvlinks set
To display the current multipathing policy for all Data ONTAP LUNS, enter the following command:

# enabl e_ont ap_pvl i nks show

Replacing a LUN on HP-UX 11iv3

If you replace an old LUN device with a new one or another LUN in the given Initiator Target LUN
(I-T-L) nexus, the LUN must go through a manual replacement process.

Steps

1. Stop all the 1/0 on the LUN device that must be replaced.
2. Close the LUN device.

3. Unmap the LUN device in the controller from the host.

4

. Map a new LUN device in the controller at the same LUN ID, where you unmapped the LUN in
the previous step.

5. Enteri oscan command on the host.



110 | HP-UX® Host Utilities 5.1 Installation and Setup Guide

During the i oscan operation, you will see the following message in the host sysl og file (/

var/ adni sysl og/ sysl og. | og) :

vimuni x: class : lunpath, instance 37 vruni x: Evpd inquiry page 83h/80h
failed or the current page 83h/80h data do not match the previ ous known
page 83h/80h data on LUN id OxO probed beneath the target path (class =
tgtpath, instance = 5) The lun path is (class = lunpath, instance

37). Run 'scsingr replace_wwi d° comuand to validate the change vnuni x:
vimuni X: An attenpt to probe existing LUN id 0x4001000000000000 fail ed
with errno of 14.

6. Locate the paths that turned to NO_HW because of this replacement by entering the following
command:

ioscan -fnNC | un_pat h| grep NO_HW

7. Manually validate the change in the WWID of the LUN by entering the following command on
the paths:

scsingr replace_wwid -H lun_path

Example

# scsinmgr replace_ wid -H

0/ 3/0/0/0/ 1. 0x500a098197395e38. 0x4001000000000000
scsimgr: WARNI NG Perform ng repl ace_wwi d on the resource
may have some inmpact on system operation.

Do you really want to replace? (y/[n])? vy

Bi ndi ng of LUN path

0/ 3/0/0/0/ 1. 0x500a098197395e38. 0x4001000000000000 wi t h
new LUN val i dat ed successfully

Note: The scsi ngr man page provides more information for this command.

Installing the nSANity data collection program

Download and install the nSANi ty Di agnostic and Configuration Data Col | ector
program when instructed to do so by your technical support representative.

Before you begin

The nSANity program replaces the diagnostic programs included in previous versions of the Host
Utilities. The nSANity program runs on a Windows or Linux system with network connectivity to
the component from which you want to collect data. It does not run directly on the HP-UX host itself.

Steps

1. Log into the NOW NetApp on the Web site and search for "nSANity".

2. Follow the instructions to download the Windows zip or Linux tgz version of the nSANity
program, depending on the workstation or server you want to run it on.

3. Change to the directory to which you downloaded the zip or tgz file.
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4. Extract all of the files and follow the instructions in the README.txt file. Also be sure to review
the RELEASE_NOTES.txt file for any warnings and notices.

After you finish

Run the specific nSANity commands specified by your technical support representative.

Related information
NOW NetApp on the Web site - now.netapp.com


http://now.netapp.com/
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