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Preface

About this guide

Audience

Terminology

Filer command
conventions

Keyboard
conventions

Preface

This guide describes how to set up the interaction between an HP-UX host and a
Network Appliance™ storage appliance (filer) running Data ONTAP™ software

with the Fibre Channel Protocol (FCP) for SCSI licensed.

This guide isfor system installers and administrators who are familiar with the
HP-UX operating system. It assumes that you understand how to configure and
administer afiler and use the filer-licensed SAN protocol, FCP, to store and
retrieve data on afiler.

This guide uses the following terms:

0 LUN (Logical Unit Number) refersto alogical unit of storage identified by a

number.
LUN ID refers to the numerical identifier for a LUN.

Filer refersto a NetApp® storage appliance that incorporates the
CompactFlash™ unit and supports FCP.

Type refersto pressing one or more keys on the keyboard.
Enter refersto pressing one or more keys and then pressing the Enter key.

You can enter filer commands on either the system console or from any host
system that can access the filer using aremote login, such asthet el net
command.

When describing key combinations, this guide uses the hyphen (-) to separate
individual keys. For example, “Ctrl-D” means pressing the “ Control” and “D”
keys simultaneoudly. Also, this guide uses the term “Enter” to refer to the key
that generates a carriage return, although the key is named “ Return” on some

keyboards.



Typographic The following table describes typographic conventions used in this guide.
conventions

Convention Type of information
Italic type O Words or characters that require special
attention.

0 Placeholdersfor information you must
supply. For example, if the guide saysto enter
thel un show -v | unpat h command,
you enter the characters “lun show -v”
followed by the actual path to the LUN.

0 Book titleslisted in cross-references.

Monospaced font 0 Command and daemon names.

Information displayed on the system console
or other computer monitors.

O The contents of files.

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

Special messages This guide contains the following types of special messages:

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

Caution
A caution contains instructions that you must follow to avoid damage to the
equipment, a system crash, or loss of data.

WARNING
A warning containsinstructions that you must follow to avoid personal
injury.

X Preface




Introduction to Host/Filer Communication 1

About this chapter This chapter provides a brief explanation of the host and filer communication and
supported configurations.

Topics covered in This chapter presents the following topics:
this chapter 0 “Understanding host and filer communication” on page 2
O “Supported host/filer configurations’ on page 3
O “How target FCP ports process traffic for a cluster” on page 5

Chapter 1: Introduction to Host/Filer Communication 1



Understanding host and filer communication

How the host and
filer communicate

The HP-UX host uses the SCSI protocol over Fibre Channel (FCP) to access data
on NetApp filers running NetApp’'s Data ONTAP software. The filers are target
FCP storage appliances. Each host must have Fibre Channel host bus adapters
(HBASs) that use FCP to accesslogical units of storage (LUNS) on afiler to store
and retrieve data.

Note
You should install the HBA on the host before you install the NetApp software
package. Make sure that you use an HBA supported by NetApp.

On ahost, aWorld Wide Port Name (WWPN) identifies each physical and virtual
port on the HBA. You supply the WWPNs when you create initiator groups
(igroups) on afiler. Anigroup permitsthe host accessto specific LUNson afiler.

Each target HBA on afiler has two ports—Port A and Port B. Port A isaways
active. Whether Port B is active depends on the following:

0 Ifitispart of aclustered pair, the filer's cfmode setting determines when
Port B isactive.

Note
For information about cfmode settings, see the Data ONTAP Block Access
Management Guide for FCP.

o0 Ifitisastand-aonefiler, Port B is aways active.

Understanding host and filer communication



Supported host/filer configurations

Configuration
components

Recommended
production
configurations

Chapter 1: Introduction to Host/Filer Communication

NetApp supports several types of configurations consisting of different
components.

Filer configurations components: Basic configurations for the filer can
consist of the following components:
0 A high-availability clustered filer pair

O Asinglefiler unit

0 Uptofour target HBAS per filer (that is, atotal of eight target HBAS if
you have a clustered pair)

O A NearStore® backup storage appliance

0 Uptofour target HBASs per filer (that is, atotal of eight target HBAs if you
have a clustered pair)

Host configurations components: Basic configurations for the host can
consist of the following components:

0 Uptofour initiator HBAs

Connection topologies components: The connection topology between
the filer and the host can be one of the following:

O A direct connection where each host HBA is directly connected to thefiler's
target HBA port.

0  Switched fabric (SAN) consisting of either one Fibre Channel switch or a
pair of redundant Fibre Channel switches

A complete configuration: The completed configuration of host and filers
can consist multiple hosts and multiple filers connected directly or using either a
single SAN fabric or several digjointed SAN fabrics. Regardless of the
connection you use, if you have two or more physical paths to the same LUN,
you must have HP-UX's PV Links multipathing software installed on the host.

NetApp recommends the following configurations for production environments.
For additional information about supported configurations, including topology
and cabling examples, see the FCP/iSCSI Configuration Guide at
http://now.netapp.com/NOW/knowledge/docs/san/fcp_iscsi_config/.



F8xx or FAS9xx series storage appliances: Production configurations
consist of a storage appliance cluster, one or more hosts, and redundant fabrics.
Each host is multi-attached so that it has one or more connections to each switch.
Each storage appliance has two or more connections to each switch.

These configurations require that you have HP-UX’s PV Links multipathing
software installed on the host.

By combining multipathing, redundant fabrics, and filer clustering, these
configurations create a no-single-point-of-failure solution between the host and
the storage appliances.

FAS270 storage appliances: Production configurations consist of a FAS270
cluster, one or more multi-attached hosts, and two switches. A FAS270 cluster
consists of two storage appliancesintegrated into a NetApp disk shelf. Each
storage appliance has one connection to each switch. FAS270 cluster
configurations al so require that you have PV Links multipathing software on the
host.

Supported host/filer configurations



How target FCP ports process traffic for a cluster

Default target port Each target HBA on an F8xx or a FA SOxx filer hastwo portsthat are labeled Port
settings for F8xx or A and Port B.

FAS9xx clusters ) ) ) ) )
When you have the default filer target port settings (tht is, the filer cfmodeis set

to partner), Port A provides access to local LUNSs, and Port B provides access to
LUNs on the partner filer. The following figure shows a sample configuration
with a multi-attached host connecting to a cluster. The solid lines represent paths
to LUNson the local filer; the dotted lines represent paths to partner LUNS.

Host 1

'HBA 1
HBA 2

TCP/IP

Switch 1 Switch 2
[@O2RWeG0] [PPERWEOT]

s/ ~ \
© Q © o © o © o
S & S o S S S &
oo oo (s e [a el
S B e
Target HBAsS Target HBAs
Slot M Slot N Slot M| |Slot N
Filer X Filer Y

FAS 8xx or FAS9xx cluster
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Default target port
settings for FAS270
clusters

Multipathing software must be installed on the host when the filer ports operate
in this mode because each LUN is accessible over multiple paths. The

multi pathing software reports Port A asaprimary path and Port B as a secondary
path.

The table shows paths to a LUN on each filer in the configuration example.

Type of path Target FCP ports

Filer X LUN Local/Primary Port A, Slot M on Filer X
Port A, Slot N on Filer X

Partner/Secondary Port B, Slot M on Filer Y
Port B, Slot N on Filer Y

Filer Y LUN Local/Primary Port A, Slot M on Filer Y
Port A, Slot N on Filer Y

Partner/Secondary Port B, Slot N on Filer X

Port B, Slot N on Filer X

A FAS270 cluster consists of two storage appliances integrated into a DS14 disk
shelf. Each storage appliance has two Fibre Channel ports. The port labeled Fibre
Channel 1 operates as a Fibre Channel target port after you license the FCP
service and reboot the storage appliance. The port labeled Fibre Channel 2 is
used to connect additional disk shelvesto the FAS270 cluster.

The following figure shows a configuration example using the default target port
settings where a multi-attached host accesses a FAS270 cluster.

How target FCP ports process traffic for a cluster
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Switch 1 L‘ Switch 2
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FCP target port
FCP target port

Node A Node B

FAS270 cluster

On FAS270 clusters, the FCP target ports log into the fabric using loop topol ogy.
Each physical port supports avirtual local port, which provides accessto local
LUNSs, and avirtual partner port, which provides access to LUNSs on the partner
node.

The virtual ports enable the FAS270, which has only one target FCP port, to
support traffic for both nodes in the cluster. For example, if Switch 1 fails, the
multi pathing software on the host uses Switch 2 to access the partner port on
Node B. When the cluster isin atakeover state, the virtual partner port on the
takeover node provides access to LUNs on both nodes.

Chapter 1: Introduction to Host/Filer Communication
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Preparing for Installation and Setup 2

About this chapter This chapter describes the tasks you should perform beforeinstalling the NetApp
Host Attach Kit on the HP-UX host.

Topics in this This chapter discusses the following topics:

chapter 0 “Overview of the host attach kit installation and setup” on page 10
O “Completing the pre-installation tasks’ on page 13
O “Whereto go for more information” on page 21

Chapter 2: Preparing for Installation and Setup 9



Overview of the host attach kit installation and setup

Checklist of tasks
to perform

10

Installing the host attach kit and setting up your system involves numerous steps
that are performed on both the filer and the host. The following is a high-level

checklist of the tasks you must perform and the machines involved.

Note

Theinstructions in this document use HP-UX commands to perform tasks, not
HP-UX’s GUI System Administration tool (SAM). Thisis because you cannot
perform all the tasks using SAM. Some tasks, such as setting up alternate links to
aphysical volume, must be performed using HP-UX commands.

your host attach kit.

Step | Action Machine | Details
Preparing toinstall the NetApp softwar e package
1 | Review the information on the supported Chapter 1
configurations and plan your
configuration.
2 | Get acopy of the host attach kit and Chapter 2
review its contents.
3 | Verify that your system meets the system Host Chapter 2
requirements and that you have the HBA
installed.
Note
NetApp does not supply the host HBA.
4 | Verify that thefiler is set up and Filer SAN Setup
configured as outlined in the SAN Setup Overview,
Overview. This document is included with Chapter 2

Overview of the host attach kit installation and setup




Step | Action Machine | Details
5 | Verify that the switch, if you're using a Switch, Chapter 2,
fabric connection, is set up correctly and, Filer, SAN Setup
if appropriate for your system, zoned. Host Overview,
FCP/isCd
Configurati
on Guide
6 | Verify that the power to the switches, disk | Switch, Chapter 2
shelves, filers, and hostsisturned oninthe | Disk
correct order. shelves,
Filer,
Host
7 | Verify that the host and filer can Filer, Chapter 2
communicate. Host
Installing the NetApp software package
8 | Get acopy of the NetApp software Chapter 3
package, either by downloading it from the
NOW site or from the CD.
9 | Uncompressthe NetApp software package | Host Chapter 3
file using gunzip.
10 | Install the NetApp software package, Host Chapter 3
which is a standard HP-UX depot file.
Creating and configuring L UNs
11 | If you have afiler cluster, verify that the Filer Chapter 4
cfmodeis correct.
12 | Createtheigroups. Hogt, Chapter 4
Filer
13 | Create and configure the LUNS. Filer Chapter 4
14 | Discover the LUNSs on the host. Host Chapter 4

Chapter 2: Preparing for Installation and Setup
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12

Step

Action

Machine

Details

15

Configure the LUNs into the HP-UX
Logica Volume Management (LVM)
software and configure the LVM to work
with PVLinks.

Host

Chapter 4
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Completing the pre-installation tasks

Tasks to perform This section describes the following tasks you should perform in preparation to
installing the NetApp software and setting up you system, including:

0

O o o g

Verify the contents of the host attach kit.

Verify that your host meets the system requirements.
Verify that the filer isinstalled and configured properly.
Verify that the switch isinstalled and configured.

Verify that the filer is cabled to the switch according to the topol ogy
reguirements of your configuration.

Verifying that the host and filer can communicate.

Verifying the To verify the contents of the host attach kit complete the following step.

contents of the host

attach kit,

Step | Action

1 | Open the host attach kit and check for the following items:
0  SAN Setup Overview for FCP

O SAN Host Attach Kit 1.0 for Fibre Channel Protocol
on HP-UX® Installation and Setup Guide (this guide)

0O Mediakit
0 SAN Host Release Notes 1.0 for Fibre Channel Protocol on
HP-UX

0 CD-ROM with thentap_hpux_fcp 1 0.depot.gz file that
containsthe sanl un utility and other scripts that NetApp
supplies with this release (you can also download thisfile
from the NOW site)

O License agreement

Chapter 2: Preparing for Installation and Setup 13




Correct order for
powering up the
equipment

Verify that your host
meets the system
requirements

14

The different pieces of hardware communicate with each other in a prescribed
order, which means that problems occur if you turn on power to the equipment in
the wrong order. Throughout the procedures that you use to set up and install the
NetApp software package, here isthe order you must follow when you power on
equipment:

1. Theconfigured Fibre Channel switches. It might take several minutesfor the
switches to boot.

2. Disk shelves.
3. Filers.
4. Host.

At the time this manual was printed, NetApp supported the following operating
system, platform, and HBA requirements for FCP on HP-UX. For the most
up-to-date information on system requirements, see the support matrix in the
online FCP/iSCH Configuration Guide at
http://now.netapp.com/NOW/knowledge/docs/docs.shtml

Completing the pre-installation tasks



Component Requirement
Host OS 0O PA-RISC
0 HP-UX 11i

0 Gold Base Patches for HP-UX 11i, June 2003

0 Hardware Enablement Patches for HP-UX 11i,
June 2003

Itanium
0o HP-UX 11i version 1.6

0 Maintenance Pack Patchesfor HP-UX 11i, June
2003

Patch PHKL_29094

Caution
Check the HP site for any warnings about patch
PHKL_29094 or upgradestoit. Whilethis patchis
required to work around an HP-UX bug, it has been
linked to creating a system panic on 64-bit systems
in a high-availability cluster that has volume groups
activated in shared mode. For more information, see
the HP site.

If you are not using the native logical volume
manager, use patch PHCO_29603. This patch
dependson patches PHKL_29611 and PHCO_ 28693
and are available from the HP-UX resource center
(http://www.itrc.hp.com).

HP-UX platforms

The following HP-UX classes of PCl-based systems:

O o oo ooao g

A-Class (RP24xx with 1 to 2 CPUSs)
L-Class (RP54xx with 1 to 4 CPUSs)
Legacy D Class (d2xx, d3xx)
Legacy K Class (k2xx, k3xx, k4xx)
N Class (rp74xx with 1 to 4 CPUs)
RP84xx with 2 to 16 CPUs
RX26xx with 1 to 2 CPUs

RX56xx with 4 CPUs

Chapter 2: Preparing for Installation and Setup
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Component

Requirement

HBA

Native HP-UX:

0 PCI A5158A, 1Gb/s, SC connectors

0 PCI A6795A, 2 Gb/s, LC (SFF) connectors

0O HSC AB6684A and A6685A, 1 Ghb/s, SC connectors

Note
NetApp does not provide the HP-UX components. If you
have any questions about setting up any of the
components, see the HP-UX documentation that came
with your system.

Multipath
software

HP-UX PVLinks

Note
PV Links supports up to eight paths per LUN. You must
have PVLinks installed on the host if you have two or
more physical paths to the same LUN.

Standard failover
cluster software

HP-UX's MC/Serviceguard

Note
NetApp qualified MC/Serviceguard for two-node
clusters only.

Storage
appliances

NetApp F8xx series
NetApp FAS9xx series
NetApp FAS270
NetApp NearStore Rxxx

O o o g

Caution
Only NetApp Fibre Channel storage appliances are
supported with this release of the host attach kit. This
release does not support mixed SAN storage arrays
(other than NetApp filers) on the same host or Fibre
Channel switch.

Filer OS

Data ONTAP 6.5

Completing the pre-installation tasks



Component Requirement

Cable

50 micron multimode fiber optic cable

Purchase the length of optical cable appropriate for your
site requirements.

Note
The Cable Support for FCP page in the FCP/iSCH
Configuration Guide on the NetApp NOW site contains
the most up-to-date information on cabling specifications
and requirements. It also has information on ordering
cables.

Verify that the host ~ The host HBAs should be installed before you install the NetApp software

HBA is installed package. If you have not installed the HBA, complete the following steps.
Step | Action
1 | Check your system to make sure the host is running HP-UX 11i with

the correct patches. (“Verify that your host meets the system
requirements’ on page 14 lists the requirements at the time this
document was printed.)

Note
The HP-UX 11i version of the operating system includes the HBA
drivers by default.

Power down your host machine.

Install the HBA card(s). See the documentation that came with your
HBA cards for information on doing this.

Restart the system.
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To verify that thefiler isinstalled and configured, complete the following step.

Step

Action

1

Confirm that the filer is set up and configured as described in the
SAN Setup Overview.

This document provides a high-level overview for setting up your
NetApp SAN, including setting up the filer and connecting it to the
host. This book presents the correct order for powering on the
different components.

Caution
The filer must be set up and configured before creating initiator
groups and LUNs on thefiler.

For the filer to be setup correctly, you should have completed the
following tasks:

0  Set upthe HP-UX host and the initiator HBAS.
O Instaled thefiler and target HBAS (if needed).

0 Cabled thefiler according to your configuration topology. You
can cable ahost and filer in the following ways:
0 Fabric-attached, where a host is cabled to afiler cluster
through a single or dual-fabric.
0  Direct-attached, where a single-attached with one HBA or
multi-attached host with multiple HBAsis cabled directly to
astand-alonefiler.

O  Set up and configured Data ONTAP on thefiler.

Note
For more information, see the Data ONTAP Block Access
Management Guide.

0 Licensed and enabled the FCP protocol and any other protocols
appropriate for the filer.

O Created working filer volumes and gtrees (if desired) on the
filer.

Note
NetApp strongly recommends that you create volumes with
Space reservations enabl ed.

Completing the pre-installation tasks



Verify the switch is If you have fabric-attached configuration, verify that the switch isinstalled and
installed and configured by completing the following step.
configured

Step | Action

1 | Check that the switch is set up and configured as outlined in the SAN
Setup Overview. You should have completed the following tasks:
O Installed the switch in a system cabinet or rack.

0  Turned on power to the switch based on the order listed in the
SAN Setup Overview.

0 Configured the network parameters for the switch, including its
serial parameters and | P address.

Determining If you have afabric-attached configuration, determine whether switch zoning is

whether to use appropriate for your system setup.
switch zoning
The Logical Volume Manager limits the number of pathsto per LUN in avolume

group to amaximum of eight. If your host has more than eight paths, you can use
switch zoning to reduce the number of those paths that are visible to the LUN.

Zoning requires more configuration on the switch, but it results in the following:
0  Configuring the host is simplified.
0  Information becomes more manageable. When you use host tools such as
i ost at e andi oscan, the output is easier to read because fewer paths are
displayed.

If you have a high-availability configuration, make sure that there is at least one
primary path and one secondary path through each switch for each LUN. For
example, if you have two switches, you would have minimum of four paths per
LUN.

For more information on zoning, see the FCP/iSCS Configuration Guide, which
isonline at http://now.netapp.com/NOW/knowledge/docs/docs.shtml

Verify the host and To verify that the host can issue commands to thefiler through the filer’s console
filer can or command line, complete the following step.
communicate
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Step

Action

Issue a command from the host to the filer. There are two waysto do
this:

0O Usearemotelogin, such asthet el net command, to connect
with the filer and enter acommand at the command-line prompt.

0 Gotothefiler console and enter a command.

Completing the pre-installation tasks




Where to go for more information

Documentation This guide provides information on the basic tasks involved in setting up an
relevant to this host  HP-UX host using Fibre Channel protocol with a NetApp storage appliance. The
attach kit information in it is current as of its publication.

For more recent information or additional information, you might want to consult
the following documents:

0

The FCP/iSCS Configuration Guide

Thisisadynamic, online document that contains the most up-to-date
information about NetApp's FCP HP-UX host attach kit.

It also provides the most current details about filer and host platforms,
cabling issues, switch issues, and configurations. This document is available
at the NOW site: http://now.netapp.com/NOW/knowledge/docs/docs.shtml.

The SAN Host Release Notes 1.0 for Fibre Channel Protocol on HP-UX

This document contains any last-minute information that you need to get
your configuration up and running smoothly. A printed copy of this
document comes with the host attach kit. You can also download it from the
NOW site.

The SAN Setup Overview

Thisisahigh-level document that provides an overview of setting up afiler
to work with a host. By following the order specified in this document, you
can avoid problems that might occur when you perform steps out of order.
This document is part of the host attach kit.

System Configuration Guide
Thisis an online document that contains information about the supported

filer models for Data ONTAP licensed with FCP. It is available at the NOW
site: http://now.netapp.com/NOW/knowledge/docs/docs.shtml.

Data ONTAP Block Access Management Guide for FCP

This document provides information about using Data ONTAP. It contains
information on setting up your filer to work with Data ONTAP.

Network Appliance FCP Quick Reference Commands-HP-UX 11i

The quick reference summarizes the commands you use on an HP-UX
system attached to a NetApp filer. This document is available online as part
of the FCP/iSCSI Configuration guide
(http://now.netapp.com/NOW/knowledge/docs/san/fcp_iscsi_config/related
_docs.shtml).
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0

Host operating system and HBA information

NetApp does not provide these documents. See the readme files and other
documentation that you received when you got your HP-UX operating
system.

Where to go for more information



Installing the NetApp Host Attach Kit 3

About this chapter This chapter describes procedures for installing the NetApp's software package
for an HP-UX host connected to a NetApp storage appliance running Data
ONTAP with FCP for SCSI. It also includes instructions for uninstalling the
software, if you should need to.

Note
All installation procedures require root privileges. In addition, you must have the
host and HBA set up before you install your NetApp software package.

Topics in this This chapter discusses the following topics:

chapter 0 “Obtaining the NetApp software package” on page 24
0O “Installing the NetApp software package” on page 27
O “Uninstalling the NetApp software” on page 32
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Contents of the
NetApp software
package

Ways to obtain the
NetApp software
package

Downloading the
software from the
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24

The NetApp software package is a standard HP-UX depot file that contains the
following components:

O The NetApp sanlun utility, which helps you manage LUNs and host HBAs
0  NetApp diagnostic and troubleshooting scripts

You can obtain the NetApp software package in two ways:

0 Download it from the NOW site, which is detailed in the section
“Downloading the software from the NOW site” on page 24.

0 Get it from a CD provided with the media package in your NetApp SAN
Host Attach Kit for Fibre Channel Protocol on HP-UX. See “Verifying the
contents of the host attach kit,” on page 13.

Note
To verify that you have the latest NetApp software package, check the FCP/iSCS
Configuration Guide, which isonline at

http://now.netapp.com/NOW/know! edge/docs/docs.shtml.

To download the software from the NOW site, complete the following steps.

Step | Action

1 | Logintothe NOW site at http://now.netapp.com. In the fields on the
right side of the page, complete the following steps:

1. Enter your user name and password.
2. From the Select Start Page list box, click Service and Support.
3. Click the Login button.

2 | Inthe Software Download section, click Download Software.

3 | Gotothe SAN Host Attach Kit product row of the Software
Download table and select HP-UX from the Select Platform drop-
down list.

Obtaining the NetApp software package



Step

Action

Click Go!

Follow the prompts to reach the Software Download page.

Download the software fileto alocal directory.

Note

At the time this document was printed, the software wasin afile
called ntap_hpux_fcp_ 1 0.depot.gz.

If you download the file to a different machine, you must moveit to
directory on the HP-UX machine. You can do that using commands
similar to the following:

# nkdir /tnp/ hpux
# cd /tnp/ hpux
# cp /ul hpux/ HP- pkgs/ nt ap_hpux_1_0. depot. gz .

Make sure you include the period at the end of the above command
line.

Go to “Installing the NetA pp software package”’ on page 27.

Getting the To get the software from the CD-ROM, complete the following steps.

software from the

CD-ROM Step

Action

1

Insert the CD-ROM into the CD-ROM drive.

Change to the directory containing the ntap_hpux_fcp_1 0.depot.gz
file.

Copy thefile to adirectory on the host, such as the /tmp/hpux
directory.

For example, you might need to enter commands similar to the
following:

# nkdir /tnp/ hpux

# mount /dev/cdrom/ mt/cdrom

# cp /mt/cdron ntap_hpux_fcp_1 0.depot.gz /tnp
# cd /tnp/ hpux

Chapter 3: Installing the NetApp Host Attach Kit
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Installing the NetApp software package

Tasks involved in
installing the
NetApp software

Actions performed
by the installation
script

Installing or
upgrading the
NetApp software

Chapter 3: Installing the NetApp Host Attach Kit

You follow the same steps whether you are installing the NetApp software
package for the first time or upgrading it. NetApp provides a standard HP-UX
depot file that contains the installation script. You can install it the same way you
normally install an HP-UX depot file.

One method of installing the software, which is documented in the sections that
follow, isto perform these steps:

O
o

Usethegunzi p command to uncompress the files.
Executethe swi nst al | command to install the NetA pp software.

Note

This software is not locatable. You cannot supply a path nameto the
installation directory on the swi nst al I command line. The installation
directory is determined by the depot file.

Verify your installation using the swver i f y command.

Theinstallation script performs the following actions:

0

Checks your system to confirm that it meets the system requirements. The
installation failsif your system does not meet the requirements.

Installs NetApp’'ssunl un utility and diagnostic tools in the appropriated
directories. (You cannot specify which directories.)

Adds paths to the NetApp utilities and man pages to the appropriate HP-UX
search paths.

To install or update the Netapp software, complete the following steps.

27



Step

Action

Enter the following command to uncompress the ntap_hpux_fcp_1 0.depot.gz file:
# gunzi p ntap_hpux_fcp_1_0. depot. gz

Result: The system places the extracted software (package contents) in the /tmp/hpux directory.

28
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Step

Action

Usetheswi nst al | command to install the software. Do not supply a path name to the
installation directory ontheswi nst al | command line; the installation directory is determined
by the depot file.

Caution
Theinstallation failsif your system does not meet the system requirements. See “ Verify that
your host meets the system requirements” on page 14 alist of the requirements.

Result: Thiscommand runs an installation script that verifies the status of your HP-UX setup.
If your system meets the requirements, this script installs the NetApp sanl un utility and
diagnostic scripts in the /opt/NetApp/santool s directory.

Example: The following output is similar to what you might see when you install the NetApp
software for the first time. This example assumes that you uncompressed the filesin the
/tmp/hpux directory on an HP-UX host called machinel.

# swinstall -s /tnp/hpux/ntap_hpux_fcp_1.0. depot santools
======= (08/01/03 16:25:41 EST BEGQ N swi nstal | SESSI ON
(non-interactive) (jobid=nachi nel-0126)

Session started for user "root @muchi nel".

Begi nni ng Sel ection

Target connection succeeded for "machinel:/".

Sour ce: / t p/ hpux/ ntap_hpux_fcp_1. 0. depot

Targets: machi nel:/

Sof twar e sel ecti ons:
santool s. command_itaniumr=1.0,fr=1.1, fa=HP-UX_B. 11.22_| A
sant ool s. command_parisc,r=1.0,fr=1. 1, fa=HP- UX_B. 11. 00_32/ 64
sant ool s. man, r=1.0
santool s. support _scripts,r=1.0

* Sel ection succeeded.

* Begi nni ng Anal ysis and Execution

* Session selections have been saved in the file

"/.sw sessions/swinstall.last".

* The anal ysi s phase succeeded for "machinel:/".

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

* Anal ysi s and Execution succeeded.

* * *  * * *

NOTE: More information may be found in the agent logfile using the
command "swjob -a | og nachi nel-0126 @ machinel:/".

======= (8/01/03 16:26:01 EST END swi nstall SESSION (non-interactive)
(j obi d=machi nel- 0126)
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Step

Action

Verify your installation using the swver i f y command.

Example: The following example shows output you might see when you execute the
swer i f y command after installing the NetApp software on an HP-UX host called machinel:

# swerify santool s

======= (8/01/03 16:26:21 EST BEGQ N swerify SESSI ON
(non-interactive) (jobid=nachinel-0127)

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

* Begi nning 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, f a=HP-
UX_B.11.22_I A
sant ool s. command_pari sc, | =/ opt / Net App/ sant ool s, r=1. 0, fr=1. 1, f a=HP-
UX_B. 11.00_32/ 64
sant ool s. man, | =/ opt / Net App/ santool s,r=1.0
santool s. support_scripts,|=/opt/NetApp/santools,r=1.0
* Sel ection succeeded.

* Begi nni ng Anal ysi s

* Session sel ections have been saved in the file
"/.sw sessions/swerify.last".

* The anal ysi s phase succeeded for "machinel:/".

* Verification succeeded.

NOTE: More information may be found in the agent |ogfile using the
command "swjob -a | og nmachi nel-0127 @ machi nel:/".

======= (8/01/03 16:26:26 EST END swerify SESSION (non-interactive)
(j obi d=machi nel- 0127)
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Updates to the
system search
paths

By default, the installation script updates the system search paths. It adds the
following paths:

O /opt/NetApp/santools/bin and /opt/NetA pp/santoolyman to the system
search path.

0  /opt/NetApp/santools/bin to /etc/PATH.
O /opt/NetApp/santools/man to /etc/MANPATH.

You might need to log out and log back in for these changes to take effect.

If you modified your startup to ignore /etc/PATH and /etc/MANPATH, you
should manually add the santool paths to your search path.

Chapter 3: Installing the NetApp Host Attach Kit
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Uninstalling the NetApp software

Uninstalling the
NetApp software
from the host
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To uninstall the NetApp software from the host, complete the following steps.

Note

NetApp recommends that you remove your current installation of the NetApp
software before you install a new package.

Uninstalling the NetApp software



Step | Action

1 | Usethesw enpve command to remove the NetApp software.

Example: The following example shows output you might see when
you execute the swr enrove command after installing the NetApp
software on an HP-UX host called machinel.

bash-2. 04# sw enpove santool s

======= (08/01/03 16:25:06 EST BEG N swenpve SESSI ON
(non-interactive) (jobid=nachinel-0125)

Session started for user "root @mnchi nel".
Begi nni ng Sel ection

Target connection succeeded for "machinel:/".
Sof tware sel ecti ons:

* * * *

sant ool s. command_i t ani um | =/ opt/ Net App/ sant ool 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

sant ool s. support _scripts, | =/opt/Net App/ santool s, r=1.0
* Sel ection succeeded.
* Begi nni ng Anal ysis
* Session sel ections have been saved in the file
"/ .sw sessions/swenove. | ast".

* The anal ysis phase succeeded for "machinel:/".
* Anal ysi s succeeded.
* Begi nni ng Execution
* The execution phase succeeded for "nachinel:/".
* Execution succeeded.
NOTE: More information may be found in the agent
logfile using the command "swjob -a | og machi nel-0125 @
machi nel:/".

======= (8/01/03 16:25:21 EST END swrenove SESSI ON (non-
interactive) (jobid=machinel-0125)

#

2 | If youwant to install the latest software version, go to “Installing the
NetApp software package” on page 27.
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Creating, Configuring, and Managing LUNs

About this chapter This chapter provides the following information:

O Tasksrequired to add LUNs to systems with HP-UX hosts

O How to create initiator groups (igroups) and LUNSs on thefiler

0O How to configure LUNs and make them accessible by the host

0  How to use the sanlun utility to manage host LUN and HBA information
Note

The procedures in this chapter require root privileges.

Topics in this This chapter discusses the following topics:

chapter 0

O
o
O

“Overview of adding LUNsto HP-UX" on page 36
“Creating igroups and LUNs on thefiler” on page 38
“Configuring the LUNS" on page 51

“Displaying LUN and HBA information” on page 61

Chapter 4: Creating, Configuring, and Managing LUNs
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Overview of adding LUNs to HP-UX

Tasks you perform You perform the following tasks on the filer when you add a LUN to an HP-UX
on the filer host:

1. Make surethefiler iscorrectly set up for adding HP-UX LUNs by verifying
that the cfmode is correctly set. You only need to do this once.

2. Create anigroup using HP-UX as the operating system type for the host
HBAs.

3. CreateaLUN and map it to the igroup.

Tasks you perform You must perform the following tasks on the HP-UX host when you add a LUN:

on the host ) )
1. Discover the newly created filer LUNS.

2. Create device nodes (/dev/dsk/ and /dev/rdsk/) for the newly discovered
LUN.

3. Configure device nodesinto HP-UX Logical Volume Manager (LVM).
O TagtheLUN asaphysical volume.
0  Create avolume group with one or more physical volumes.
O Create one or more logical volumes within the volume group.
0

Either create afile system on alogical volume and mount it or use the
logical volume device nodes directly.

Note
To perform some of these tasks, you must use NetApp's sanl un utility. When

you installed the NetApp software package on the host, the installation program
placed the utility in /opt/NetApp/santool s/bin and added it to the system search

path (see “Updates to the system search paths” on page 31).
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Preparing the filer for HP-UX LUNs

Preparing the filer Before you create the igroups or LUNS, you must prepare the filer by confirming
that it has the correct FCP cluster failover mode (cfmode) setting. The cfmode
value determines how afiler cluster handles afailover.

Correct cfmode For an HP-UX host, the following cfmodes should be set by default:
settings for 0 FAS270filers: dual-fabric mode

clustered filers 0 All other filers and backup storage appliances. partner. (In some
circumstances, you might need to use mixed mode. Consult with NetApp if
you have any questions about which mode you should use.)

Determining the To check the current cfmode settings, complete the following step.
current cfmode

Step | Action

1 | Enter the following command:

fcp show cf node
Result: The system displays the cfmode setting.

Caution
If the cfmode is not set correctly, contact NetApp. Do not change the
cfmode.
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38

Before you can complete your HP-UX setup with a NetApp storage appliance,
you must perform the following tasks:

O Create anigroup on thefiler. Anigroup is acollection of host WWPNSs.
0  Create one or more LUNSs on the filer and map the LUNSs to an igroup.

Ensure that the LUNSs are at the root of agtree in avolumein thefiler.

The best practices for creating LUNs include the following:

0  Eachigroup should map to an application and should include all the
initiators used by the application to accessits data.

Do not put LUNsin /vol/volO (the root volume).
Enable space reservations.
Disable scheduled auto snapshots.

For more information about creating and managing LUNSs, see Data ONTAP SAN
System Administrator’s Guide.

To create an igroup on the filer, complete the following steps.

Note
The examples used in these steps assume that the application is running on a
single host, not a cluster. They also assume that you have already attached the
host and filers to fabric.

Step | Action

1 | Loginasroot onthe host.

Creating igroups and LUNs on the filer



Step | Action

2 | Getthe WWPN for each of the host’'s HBASs by entering the
following command and then copying the resulting command line so
you can enter it in step 4:

sanlun fcp show adapter -c¢

The - ¢ option tellsthe sanl un utility to generate the output the
filer needsto create the igroup.

Result: Ani gr oup cr eat e command with the host’s WWPNs
appears on the screen when you execute the command. Theigroup’s
name matches the name of the host.

Example: Runningsanl un fcp show adapt er - c produces
the following output on an HP-UX system called hostA. This
exampl e uses two WWPNSs.

Enter this filer command to create an initiator group for
this system

igroup create -f -t hpux "host A" 50060b000010a700
50060b000010a606

Because the name of the host is“hostA,” thiscommand line produces
anigroup called “hogtA.”

3 | Onthehost in adifferent session, usethet el net command to
access the filer.

4 | Copy thei gr oup cr eat e command from Step 2.

Example: If you use the information in Step 2, you would copy the
following command line:

igroup create -f -t hpux "hostA" 50060b000010a700
50060b000010a606

5 | Pastethe command on thefiler's command line and press Enter.

The filer executes the command.

Result: Thefiler creates the igroup and givesit the same name as
the host name.
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Step

Action

On the filer command line, verify that the new igroup exists by
entering the following command:

i group show

Result: Thefiler displaysthe newly created igroup with the host's
WWPNSs.

Example: Thefollowing is output from the igroup show command
displays.

Note
If you change the ost ype attribute to hpux after you’ ve created the
igroup, you must manually set the vsa attribute, which HP-UX sets
correctly by default. Chapter 5, “ Troubleshooting,” on page 67
contains information about how to do this.

filerX> igroup show -v hostA
host A (FCP) :
0S Type: hpux
Menber: 50: 06: Ob: 00: 00: 10: a7: 00
Mermber: 50: 06: Ob: 00: 00: 10: a6: 06
filerX>

Creating igroups and LUNs on the filer



Step

Action

Optional: Display the FCP initiator port names for the HP-UX
driversthat are currently logged into the fabric by entering the
following command on the filer’s command line:

fcp show initiator

Result: Thefiler displaysthe WWPNSs for the FCP initiator HBAs
and their igroups.

Note
If you want to see which HP-UX driversare currently logged into the
fabric, you can run this command. This command might not show all
the HP-UX FCP host initiators. because an HP-UX FCP driver logs

off thetarget port whenitisnot in use. It only logsinto the target port
whenitisinuse.

Example: Thefollowing exampleis for afabric-attached SAN
configuration with a clustered filer pair (adapter 4aand 5a).

filerX> fcp show initiator
Initiators connected on adapter 4a:
Port name G oup

50: 06: Ob: 00: 00: 10: a7: 00  host A

Initiators connected on adapter 4b:
Por t name G oup

Initiators connected on adapter 5a:
Port name G oup
50: 06: Ob: 00: 00: 10: a6: 06  host A

Initiators connected on adapter 5b:
Por t name G oup

filerX>
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Step | Action

Example: Thefollowing exampleisfor a direct-attached
configuration.

filerY> fcp show initiator
Initiators connected on adapter 5a:
Por t name G oup

50: 06: Ob: 00: 00: 10: a7: 00  host A

Initiators connected on adapter 5b:
None connect ed.
filerY>

Thel un set up command starts an interactive script that prompts you for
information required to perform the following tasks:

0 CreatealUN.
O Create anew igroup (or use the igroup you created in the previous section).
Note

If you use an existing igroup, you must still add the WWPNSs during the
LUN setup.

O Mapthe LUN to anigroup.

When a prompt displays adefault in brackets[ ], you can press Enter to accept
the defaullt.

You caninterrupt thel un set up processat any timeby pressingCt r | - C. Any
information that you entered is discarded.

Note
You can also create aLUN using thel un set up command in command line
mode. Instead of answering the prompts from the interactive script, you would
supply those values as command line options using the following format:

lun create -s <size> [-t <type>] [-0 noreserve] <lun_path>

To create LUNs on the filer using thel un set up command interactive script,
complete the following steps.
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Step

Action

Onthefiler's command line, start the LUN creation process by
entering the following command:

[un setup

Result: Thefiler starts an interactive script that prompts you for
information needed to create a LUN.

Example: This example shows the output that appears when you
enter thel un set up command.

filerX> lun setup

This setup will take you through the steps needed to
create LUNs and to make them accessible by initiators.
You can type "C (Control-C) at any tinme to abort the
setup and no unconfirmed changes will be made to the
system

Enter y in response to the prompt:

Do you want to create a LUN? [y]: Yy

Enter hpux to specify the host operating system:

Mul tiprotocol type of LUN
(i mage/ sol ari s/ wi ndows/ hpux/ ai x/ 1 i nux) [image]: hpux

Chapter 4: Creating, Configuring, and Managing LUNs
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Step

Action

Enter the LUN path.

Caution

Do not put LUNsin /vol/volO (the root volume).

A LUN path must be absolute. A LUN can only reside in a
vol une or qtree root. For exanple, to create a LUN with
the nane "lun0" in the qtree root /vol/vol 1/q0, specify
the path as "/vol/vol 1/ g0/ 1 un0"

Enter LUN path: lun_path

lun_path is the path name to the LUN.

Result: The name of the LUN (the LUN path) is defined.

Example: Some examples of alun_path are
Ivol/voll/gtreel/lun_sdata or /vol/vol 1/hostA_O.

Enter LUN path: /vol/vol 1/host A O

Enter y or n to specify whether you want to use space reservations.

Note

NetApp strongly recommends that you enable space reservations.

A LUN can be created with or without space reservations
bei ng enabl ed. Space reservation guarantees that data
wites to that LUN will never fail.

Do you want the LUN to be space reserved? [y]: vy

Result: The LUN you are creating will use space reservations.

Creating igroups and LUNs on the filer
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6 | Enter the LUN size:

Size for a LUNis specified in bytes. You can use single-
character multiplier suffixes: b(sectors), k(KB), m M),
g(@&B) or t(TB).

Enter LUN size: x X

X_X isthe size you want the LUN to be.

Result: The setup script accepts the value you enter here asthe size
for the LUN you are creating. The quantity of usable disk space by
the host varies depending on the host’s operating system and the
application using the LUN.

Example: An example of asize you might enter is 5g, meaning 5
GB of raw disk.

Enter LUN size: 5¢g

7 | Enter acomment string, if desired, or press Enter in response to the
next prompt:

You can add a comment string to describe the contents of
the LUN

Pl ease type a string (without quotes), or hit ENTER if
you don’t want to supply a conment.

Enter comrent string:

Note
If you press Enter and do not add a comment, you can add a
comment later withthel un conment command. If you are using
the FilerView® browser interface, aLUN descriptionisthe sameasa
comment. For more information about thel un conment command,
see the na_lun (1) man page on thefiler.
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Specify the igroup in one of the following ways:

0 Tousean existing igroup, enter that group’s name.You can see
the existing igroups by entering ? at the prompt. Go to step 12 to
continue setting up aLUN.

O To create an igroup, enter a unique name for the group when
prompted. Go to step 9 to continue setting up the LUN.

0  Toaccept the default igroup (shown in brackets), press Enter. Go
to step 12 to continue setting up a LUN.

The LUN wi || be accessible to an initiator group. You can
use an existing group name, or supply a new name to
create a newinitiator group. Enter '?" to see existing
initiator group nanes.

Nane of initiator group [default_igroup]: new_group_name

new_group_nameis either the name of an existing igroup or the
name of a group you want to create. A group hame can be something
similar to hpux_groupB or hostA.

Result: Theprogram either creates anew igroup or usesthe existing
group that you specify.

Example 1: This example uses an existing igroup. Thisexampleis
continued in step 12.

Nane of initiator group [hostA]: hostA

An initiator group naned "hostA" already exists.
host A (FCP) (ostype: hpux):
50: 06: Ob: 00: 00: 10: a7: 00 (logged in on: vtic)
50: 06: Ob: 00: 00: 10: a6: 06 (logged in on: vtic)

Do you want to use this existing group? [n]: y

Example 2: This example creates a new igroup called hpuxB. This
exampleis continued in Step 9.

Nane of initiator group [hostA]: hpuxB

Creating igroups and LUNs on the filer
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9 | When you create anigroup (asillustrated in Example 2 in the
previous step), you must specify setup information for the igroup.
Press Enter to accept FCP as the protocol:

Result: Choosing FCP means that the initiator WWPNSsin this
igroup are using FCP to access the LUN.

Note

Type of initiator group new group_nane (FCP/iSCSI) [FCP]:

on page 38, you would have already specified thisinformation, so
you would not see this prompt or any other prompts until step 12.

If you created an igroup as shown in “ Creating an igroup on thefiler”
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10

Enter comma-separated port names in response to the next prompt:

A Fibre Channel Protocol (FCP) initiator group is a
collection of initiator port nanes. Each port nane (WAPN)
is 16 hexadecimal digits, separated (only) by optional
colon (:) characters. You can separate port names by
commas. Enter '?" to display a |ist of connected
initiators. Ht ENTER when you are done addi ng port nanes
to this group.

Enter comma separated portnanes:

Note
Enter ? to seethelist of initiator WWPNSs connected to the target
HBAs and associated igroups (if they exist). Thesanl un f cp
showadapt er command runs on the host and lists the host's
initiator HBAs and their WWPNSs.

Example:

Enter conmma separated portnanes: ?

Initiators connected on adapter 5a:

Por t name G oup

50: 06: Ob: 00: 00: 10: a7: 00  host A

50: 06: Ob: 00: 00: 10: a6: 06  host A

Initiators connected on adapter 7a:
None connect ed.

Enter comma separated portnames: 50: 06: Ob: 00: 00: 10: a7: 00
Enter coma separated portnames:

In this example, the initiator HBA with WWPN
50:06:0b:00:00:10:a7:00 is added to the igroup you are creating
(new_group_name).

Enter hpux in response to the next prompt:

OS type of initiator group "new_group_name"
(defaul t/sol ari s/ wi ndows/ hpux/ ai x/ | i nux) : hpux

Result: The operating system for theigroup is defined.
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12

Enter the LUN ID for the LUN that is mapped to the igroup in
response to the next prompt. The program supplies the next available
LUN ID. (Enter ? to display the LUNs aready in use.)

Note
Make sure you record the LUN ID associated with the lun_path and
the igroup name (new_group_name).

The LUN will be accessible to all the initiators in the
initiator group. Enter '?" to display LUNs al ready in use
by one or nore initiators in group "new_group_name".

LUN ID at which initiator group "new_group_name" sees
"lun_path"[0]:

Result: The LUN ID is assigned to the LUN (LUN path) and
mapped to the igroup.

Example: This example contains output you might seein response
to this prompt.

The LUN will be accessible to all the initiators in the
initiator group. Enter '?" to display LUNs al ready in use
by one or nore initiators in group "hostA".

LUN ID at which initiator group "hostA" sees

"/vol /vol O/ foobar" [0]: 3333

LUN Pat h . [vol /vol 0/ f oobar
oS Type : hpux

Si ze : 29 (2147483648)
Comment : test lun
Initiator Goup : hostA

Initiator Goup Type . FCP

Initiator Goup Menbers : 50:06: Ob: 00: 00: 10: a7: 00
: 50: 06: Ob: 00: 00: 10: a6: 06
Mapped to LUN-1D : 3333

13

Respond to the next prompt by entering y to accept the configuration
or n to discard the configuration:

Do you want to accept this configuration? [y]:

Result: If you enter y, the LUN is mapped to the specified igroup
and all changes to the system are committed. At thispoint, Ctr | - C
cannot undo the changes.
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14

Terminate this session or continue to create additional LUNS by
responding to the final prompt:

Do you want to create another LUN? [n]:

To verify the mapped LUN, complete the following step.

Step

Action

1

On thefiler’'s command line, display information about the mapped
LUN by entering the following command:

lun show -v |un-path

lun-path is the path to a specific LUN.
Result: Theinformation for the specified LUN is displayed.

Example: The following example shows information about the
LUN hostA.

filerX> lun show -v /vol/vol 1/ hostA
/vol [ vol 1/ host A 2g (2147483648) (r/w,
online, mapped)
Serial #: OcABCL234ABC
Share: none
Mul tiprotocol Type: inage
Maps: host A=3333
filerXx>
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Getting the host to
discover the new

There are two ways to get the host to discover the new LUNSs and manage them
using HP-UX’s Logical Volume Manager (LVM):

LUNs

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

0  Completethefollowing steps. If rebooting the host is not areasonable action
for your system, perform the steps listed here. Doing this enables the host to
discover the LUNSs without requiring a host reboot.

Note
For more detailed instructions about working with LVM, see the HP-UX

documentation.

Step | Action
1 | Loginasroot onthe host.
2 | Perfformani oscan onthe HP-UX host to see whether it discovers the newly created LUNS:

ioscan -fn -C disk

Example: In this example, the output from ani oscan command provides the following

information:

O Thefilerisin cfmode mixed because there are eight instances (paths) to the filer LUN that
you created. Although these look like eight different devices, it is actually just one device
with eight paths.

There are no device entries for the NetApp LUNS yet.
The LUN isvisibleto the host and ready to use because its state is CLAIMED.

# ioscan -fn -C disk

d ass | HWPath Driver SIWState H WType Description

di sk 0 0/0/1/1.15.0 sdi sk CLAI MED DEVI CE HP 18. 2GVAN3184MC

[ dev/ dsk/clt 15d0  /dev/rdsk/clt 15d0

di sk 1 0/4/0/0.1.5.0.26.0.5 sdisk CLAI MED DEVI CE NETAPP LUN
di sk 3 0/4/0/0.1.6.0.26.0.5 sdisk CLAI MED DEVI CE NETAPP LUN
di sk 2 0/6/2/0.1.13.0.26.0.5 sdisk CLAI MED DEVI CE NETAPP LUN
di sk 4 0/6/2/0.1.14.0.26.0.5 sdisk CLAI MED DEVI CE NETAPP LUN
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Create the device entries on the HP-UX host by entering the following command:

ioinit -i

Ifthe i oi nit -i command doesn't create device entries, usethei nsf - e command to
install the device special files.

Note
Do not use these disk device entries. They do not have the PV Links multipathing capability yet,
so if you do use them, you risk destroying any physical volume, volume group, or LVM
information that isin the LUN.

Example: The following is an abbreviated example of the type of output you might see when
yourunthe i oi nit -i command.

#ioinit -i

insf: Installing special files for sdisk instance 1 address 0/4/0/0.1.5.0.26.
insf: Installing special files for sctl instance 4 address 0/4/0/0.1.5.255.0.
insf: Installing special files for sdisk instance 3 address 0/4/0/0.1.6.0.26.
insf: Installing special files for sctl instance 6 address 0/4/0/0. 1.6.255.0.
insf: Installing special files for sdisk instance 2 address 0/6/2/0.1.13.0. 26.
insf: Installing special files for sctl instance 5 address 0/6/2/0.1.13. 255. 0.
insf: Installing special files for sdisk instance 4 address 0/6/2/0.1.14.0. 26.
insf: Installing special files for sctl instance 7 address 0/6/2/0. 1. 14. 255. 0.

[eNeNeNale e N
o uU1o o1 © U1ou
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Check to see which disk devices map to which HBA devices by entering the following command:
tdlist

Note
HP-UX automatically handles mapping and records the information in the /etc/ioconfig file.

Example: Thet dl i st command produces output similar to the following. Thislist has been
truncated list to fit on this page.

# tdlist
/dev/td0 0/4/0/0.1.5.255.0.0.0 fcpdev 0x010500
CLAI MED DEVI CE NETAPP VSA CONTRCLLER /dev/rscsi/c33t0d0

/dev/td0O 0/4/0/0.1.6.255.0.0.0 fcpdev 0x010600
CLAI MED DEVI CE NETAPP VSA CONTROLLER /dev/rscsi/c36t 0d0

/dev/td0 0/4/0/0.1.4.214.0 fcparray 0x0104d6
/dev/tdO 0/4/0/0.1.4.214.26 fcparray 0x0104d6

/dev/td0 0/4/0/0.1.5.0.26 fcparray 0x010500
CLAI MED DEVI CE NETAPP LUN /dev/ dsk/c31t 0d5 /dev/rdsk/c31t 0d5

/dev/tdO 0/4/0/0.1.5.214.0 fcparray 0x0105d6
/dev/tdO 0/4/0/0.1.5.214.26 fcparray 0x0105d6

/dev/td0 0/4/0/0.1.6.0.26 fcparray 0x010600
CLAI MED DEVI CE NETAPP LUN /dev/ dsk/c34t 0d5 /dev/ rdsk/c34t 0d5

/dev/tdO 0/4/0/0.1.6.218.0 fcparray 0x0106da
/dev/td0 0/4/0/0.1.6.218.26 fcparray 0x0106da
/dev/td0 0/4/0/0.1.7.218.0 fcparray 0x0107da

/dev/tdO 0/4/0/0.1.7.218.26 fcparray 0x0107da
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5 | Display information about the device nodes by entering the following command:
sanlun lun show -p
Write down which paths are primary; you need this information later in these steps.
Example: The following example shows the type of output you see using thesanl un | un
show command.
# sanlun lun show -p
filerX /vol/vol 0/511 (LUN 511) VG none

29 (2147483648) lun state: GOOD

pat h pat h /dev/ dsk host target partner PVIinks
state type filename HBA port port priority
up primary / dev/ dsk/c35t0d5 tdl b5a
up secondary / dev/ dsk/ c30t 0d5 tdl 5b
up primary / dev/ dsk/c34t0d5 td0 4a
up secondary / dev/ dsk/c31t 0d5 tdO 4b

6 | Create aphysical volume on the filer LUN by entering the following command:

pvcreate /dev/rdsk/primary_path_di sk_device
primary_path_disk_deviceisthe path to the disk device that containsthe LUN. This must be a
primary path.

Note
You only need to perform this process once, even if you have multiple pathsto the LUN.

Example: Thepvcr eat e command produces output similar to the following:

# pvcreate /dev/dsk/c35t0d5
Physi cal vol ume "/dev/dsk/c35t0d5" has been successfully created.
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7 | Check the minor numbers of the existing volume groups by entering the following command:
I's -1 /dev/vg*/group

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

Example: Thel s -1 /dev/vg*/ gr oup command provides output similar to the following.
In this example, the next unused minor device number is 0x010000.

#1s -1 /dev/*/group
CrWr----- 1 root Sys 64 0x000000 Aug 12 2002 /dev/vg00/ group

8 | Usethenkdi r command to create a/ dev entry:
nkdir /dev/directory_name
Example: Thisexample continuesthe previous exampl e and specifies adirectory name that ends

with the number '01’, which isthe next minor device number. Using the same minor number asthe
volume group number isan HP-UX convention; it is not a requirement.

# nkdir /dev/vg_ntap0l

9 | Create adevice node on the host for the physical volume group using the nknod command. You
must supply a unique minor device number. Don't enter a number that another volume group is
using.

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

Example: This example creates a device node using the unique minor number 0x04000.
nknod /dev/vg_ntap0l/ group ¢ 64 0x010000

Chapter 4: Creating, Configuring, and Managing LUNs 55



Step

Action

10

Usethevgcr eat e command to create a volume group with one primary path. Use aregular or
block disk device node. Do not use raw disk devices.

vgcreate [vg_nane ...]

vg_nameis avolume group hame, with or without the /dev/ prefix.
Note
Volume groups must follow a specific order for paths. The first path to the volume group, which

you specify using thevgcr eat e command, must use adisk device node that correspondsto a
primary path. See the next step for information on adding paths to the volume group.

Example: Inthisexample, thevgcr eat e command sets up a primary path to the volume
group.

# vgcreate /dev/vg_ntap0l /dev/dsk/ c35t0d5

Vol une group "/dev/vg_ntap0l" has been successfully created.

Vol une Group configuration for /dev/vg_ntap0l has been saved in

[ etc/lvntonf/vg_ntap0l. conf
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Specify the remaining paths to the volume group using NetApp'snt ap_conf i g_pat hs
utility, which isin the /opt/netapp/santool s/bin/ directory. Enter the following command:

ntap_confi g_paths

Note
This utility sets up paths in the correct order. It specifies the disk device nodes that correspond to
the primary paths first and then the device notes that correspond to the secondary paths. For more
information about thent ap_confi g_pat hs utility, see “Correcting volume group
multipathing with ntap_config_paths’ on page 71.

Example: Thent ap_confi g_pat hs utility adds the rest of the paths using the vgext end
command. You can verify the path ordering by running the st r i ngs command on the
/etc/lvmtab file.

# ntap_config_paths
Getting information fromsanlun...

Addi ng nmissing path with
vgext end /dev/vg_ntap0l1 /dev/dsk/c34t 0d5

Vol une group "/dev/vg_ntap0l" has been successful |y extended.
Vol une Group configuration for /dev/vg_ntap0l has been saved
/etc/lvntonf/vg_ntap0l. conf

n

Addi ng missing path with:
vgext end /dev/vg_ntap0l /dev/dsk/c30t 0d5

Current path "/dev/dsk/c34t0d5" is an alternate link, skip.
Vol une group "/dev/vg_ntap0l" has been successful |y extended.
Vol une Group configuration for /dev/vg_ntap0l has been saved
/etc/lvnconf/vg_ntap0l. conf

n

Addi ng missing path with:
vgext end /dev/vg_ntap0l /dev/dsk/c31t 0d5

Current path "/dev/dsk/c34t0d5" is an alternate link, skip.
Current path "/dev/dsk/c30t0d5" is an alternate link, skip.
Vol une group "/dev/vg_ntap0l" has been successful |y extended.
Vol une Group configuration for /dev/vg_ntap0l has been saved
[etc/lvntonf/vg_ntap0l. conf

#

n
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12

Create one or more logical volumesin the volume group using the following command line:
Ivcreate [-L | -1} <size> <vol ume_group>

<size> with an uppercase - L option isthetotal size of the logical volume in megabytes. <size>
withalowercase- | option isthe number of physical extentsthat you want to assign to thelogical
volume. The value you supply for <size> must not equal or exceed the size of the LUN. The LUN
reserves an areafor physical volume, volume group, and LVM information. Thel vcr eat e and
thel vext end commandsfail if the size you specify here does not fit into the volume group.

Note
After you create alogical volume, PVLink multipathing isin effect on the logical volume device
node so you can useit for 1/0. NetApp recommends, though, that you create a file system on the
logical volume first before using it for 1/0.

Example: The following example creates alogical volume for /dev/vg_ntap01 that uses all the
physical extents available for that volume. Thevgdi spl ay command displays the number of
available physical extents (511). Thel vcr eat e command with alowercase - | option assigns
them to the logical volume. See the man pages for more information about vgdi spl ay and

| vcreate.
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# vgdi spl ay /dev/vg_ntap0l
--- Vol une groups ---

VG Nare / dev/ vg_nt ap01
VG Wite Access read/ wite
VG Status avai | abl e
Max LV 255

Cur LV 0

Open LV 0

Max PV 16

Cur PV 1

Act PV 1

Max PE per PV 1016

VGDA 2

PE Si ze (Mytes) 4

Total PE 511

Al oc PE 0

Free PE 511

Total PVG 0

Total Spare PVs 0

Total Spare PVs in use 0

# lvcreate -1 511 /dev/vg_ntap01

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

Logi cal volume "/dev/vg_ntap0l/lvol 1" has been successfully extended.

Vol une Group configuration for /dev/vg_ntap0l has been saved in

/et c/ I vintonf/vg_ntap01l. conf

#
13 | Create afile system on the logical volume device node using the nwf s command.
Example: The following example creates afile system on the logical volume /dev/vg_ntap01:
# newfs -F vxfs /dev/vg_ntap0l/rlvoll
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
last allocation unit has 28672 data bl ocks
#
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14 | Mount the new file system using the nrount command.
Example: This example mounts the file system you created in the previous step.
# nmount /dev/vg_ntap0l/lvoll /mt/vg_ntap0l_| vl
# 1s -1 /mt/vg_ntap01_| vl
total 0
drwxr-xr-x 2 root r oot 96 Cct 30 18:10 | ost+found
#
Verifying LUN To verify that the new LUNs are visible to the host, complete the following steps.
visibility
Step | Action
1 | Loginasroot on the host.
2 | Display information about the device nodes by entering the following command:

sanlun lun show -p <filer_name>: <l un_pat h>

Write down the primary paths.

Example: This example shows the type of output you seeusing thesanl un | un show -p
command.
# sanlun lun show -p

filerX /vol/vol 1/3333 (LUN 3333) VG none

29 (2147483648) lun state: GOOD
pat h pat h / dev/ dsk host target partner PVl inks
state type filename HBA port port priority
up primry / dev/ dsk/c35t0d5 tdl 5a
up secondary / dev/ dsk/ ¢30t 0d5 tdl 5b
up primry / dev/ dsk/ c34t0d5 td0 4a
up secondary / dev/ dsk/ c31t 0d5 tdO 4b

60

Configuring the LUNs



Displaying LUN and HBA information

Utility for displaying  Thesanl un utility isaNetApp HP-UX host configuration tool that aidsin

information collecting and reporting information when configuring hosts to use FCP for SCSI
to communicate with filers. For example, you can use the sanl un utility to
show the mapping between filer LUNs and host drives. You can also use this
command to display information about the host HBA.

For detailed For detailed information, see the following topics:
information 0 “Displaying host LUN information” on page 62
0 “Displaying host HBA information” on page 65
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Displaying host LUN information

Displaying host To display host LUN information, compl ete the following steps.
LUN information

Step | Action

1 | Loginasroot on the host.

2 | Atthehost command line, usethesanl un | un showcommand to display LUN information.
This command has two basic formats:

0O sanlun lun show -p [-v] [ filer nane:filer pathnanme | filer
nane | all]

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

0 sanlun lun show [-v] [-d host_device_filename | all |
filer_nanme | filer_name:filer_pathname]

- p providesinformation about the primary and secondary paths available to the LUN when you
are using multipathing.

- v option produces verbose output.

-d specifiesthe specia device file on the host (host_device filename); for example, -d
/dev/rdsk/cAt0d7.

filer_name isthe name of the target filer.
filer_pathname is the path to the LUN on thefiler.
al | displaysinformation for all LUNSs that are currently attached to the host.

If youenter sanl un | un show,sanl un | un show -p,orsanlun | un show -v
without any parameters, the utility responds as if you had included the all parameter.
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The command line you enter depends on the information you want to view:
0 Todisplay alisting of the paths associated with the LUN, enter the following command line:
sanl un | un show -p

This information from this command lineis useful if you need to set up path ordering for
PVLinks or troubleshoot a problem with path ordering.

O Todisplay the summary listing of the filer LUN(s) associated with the host device
Idev/rdsk/c3t4d2s2, enter the following command line;

sanlun lun show -d /dev/rdsk/c3t4d2s2

O Todisplay verbose output for all the LUNSs currently available on the host enter the
following command line;
sanlun lun show -v all

O Todisplay asummary listing of al the LUNs available to the host served by afiler called
toaster, enter the following command line:
sanlun | un show t oaster

O Todisplay asummary listing of all the LUNs availableto the host served by lun0 on thefiler
toaster, enter the following command line:

sanl un |l un show toaster:/vol/vol 0/ unO

Note
When you specify either thesanl un | un show <fil er nanme>orthe sanl un | un
show <filer nane:filer pathnanme>command, the utility displaysonly the LUNs
that were discovered by the host. LUNSs that were created on the filer and have not been
discovered by the host are not displayed.

Example 1: Thisexample displays output you might see when you executethesanl un | un
show command with the - p option prior to running the nt ap_confi g_pat hs utility, as
shown in Step 11 of the section “ Verifying the mapped LUN” on page 50. Keep the following
information in mind as you look at the output:

O A primary path type indicates a connection that goes straight to the primary filer, either viaa
SAN switch or adirect attached connection. Thisis the preferred route for 1/O to thefiler.

0 A secondary path type indicates a path through a second filer. This path is used only when
onefiler head fails.

O Thetarget port column refersto the port on the filer on which the LUN are accessed. It
always represents a primary path.

0O Partner port column refers to the port on the partner filer. It always represents a secondary
path.

0O ThePVlinks Priority columnis empty because the LUN is not in a volume group.
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# sanlun lun show -p

filerX /vol/vol 0/511 (LUN 511) VG none

29 (2147483648) lun state: GOOD
path  path / dev/ dsk host target partner PMinks
state type filenane HBA port port priority
up primary / dev/ dsk/c35t0d5 tdl 5a 0
up secondary / dev/ dsk/ c30t 0d5 tdil 5b not in VG
up primary / dev/ dsk/c34t0d5 td0 4a not in VG
up secondary / dev/ dsk/ ¢31t 0d5 tdO 4b not in VG

Example 2: The following example shows an excerpt of output you might see when you
executethe sanl un command without the - p option. (This example was shortened to fit on this

page.)
# sanlun lun show -v
filer: | un- pat hnane device filename adapter [un size
lun state
3333: /vol /vol 1/ 3333 / dev/ rdsk/ c31t 0d5 tdo 29 (2147483648)
GooD
Serial nunmber: QdHNi 3m y7Q0
Fil er FCP nodenare: 50a980000200f 2fa Fil er FCP port name: 50a9800a0200f 2cc
Filer adapter nane: v.4b
Filer IP address: 10. 97. 102. 55
Filer volume name:voll  FSID: 0x2500f 2cc
Filer gtree name:/vol/voll |D:0x0
Fil er snapshot nane: | D: 0x0
3333: /vol/vol 1/ 3333 / dev/ r dsk/ c34t 0d5 tdo 29 (2147483648)
[ceoD)
Serial number: QdHNi 3mi y7Q0
Fil er FCP nodenare: 50a980000200f 2cc Fil er FCP port name: 50a980010200f 2cc
Filer adapter nane: 4a
Filer |IP address: 10.97.102. 55
Filer volume name:voll  FS| D 0x2500f 2cc
Filer gtree name:/vol/voll |1D:0x0
Fil er snapshot nane: | D: 0x0
3333: /vol/vol 1/ 3333 / dev/ r dsk/ c30t 0d5 tdl 29 (2147483648)
[€e oD
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Displaying LUN and HBA information
Displaying host HBA information

Displaying host To display the host HBA information, complete the following steps.
HBA information

Step | Action
1 | Loginasroot on the host.
2 | Atthehost command line, use the sanl un command to display host HBA information. This

command has the following format:

sanl un fcp show adapter [ -c | [ -v ] [adapter name | all ]]
- v option produces verbose output.

- ¢ gives configuration information that you can use to create igroups.
a | listsinformation for al FCP adapters.

adapter name lists adapter information for the adapter you specify.

Examples: The following example shows the type of output you see when you use different
versions of thesanl un fcp show adapt er command line.

# sanlun fcp show adapter

tdo WAPN: 50060b000010a4f a
tdl VWPN: 50060b000010a53c

# sanlun fcp show adapter -c
Enter this filer command to create an initiator group for this system

igroup create -f -t hpux "netapp" 50060b000010a4fa 50060b000010a53c
#
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#

# sanlun fcp show adapter -v

tdo WAPN: 50060b000010a700

VWARN: 50060b000010a701

driver nane: td

model : AB795A

nmodel description: Fibre Channel Mass Storage Adapter (PCl) - 2 Gg
serial nunber: Not Avail abl e

hardware version: 2.2

driver version: @#) PATCH 11.11: libtd.a : Jun 28 2002, 11:08:35, PHSS 26799
firmvare version: Not Available

Nunber of ports: 1

port type: Fabric

port state: Qper ati onal

supported speed: 2 RBit/sec

negoti ated speed: 2 GBit/sec

CS devi ce nane: / dev/tdO

tdl WAPN: 50060b000010a606

VWARIN: 50060b000010a607

driver nane: td

nodel : A6795A

model description: Fibre Channel Mass Storage Adapter (PCl) - 2 Gg
serial nunber: Not Avail abl e

hardware version: 2.2

driver version: @#) PATCH 11.11: libtd.a : Jun 28 2002, 11:08:35, PHSS 26799
firmvare version: Not Available

Nunber of ports: 1

port type: Fabric

port state: Qper ati onal

supported speed: 2 @Bit/sec

negotiated speed: 2 GBit/sec

CS devi ce nane: / dev/tdl
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Troubleshooting 5

About this chapter

Topics covered in
this chapter

Chapter 5: Troubleshooting

This chapter describes how to troubleshoot software installation problems and
HBA and LUN management problems.

This chapter discusses the following topics:

“Troubleshooting checklists” on page 68

“Correcting volume group multipathing with ntap_config_paths’ on page 71
“Handling afiler takeover and giveback” on page 73

“Recovering from a host reboot during afiler takeover.” on page 74
“Changing the igroup’s vsa attribute” on page 78

“Commands you can use to troubleshoot problems’ on page 83

“NetApp’s diagnostic utilities” on page 87

“General troubleshooting” on page 92

O o ooo oo 4
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Troubleshooting checklists

Connectivity
problems

Filer setup checklist

68

On HP-UX systems, applications don’t generally produce /O errors. Instead, 1/O
retries continue uninterrupted if connectivity islost. If you have a situation where
1/O retries appear to be continuing without succeeding, check the following areas
for connectivity problems:

0

O o o g

Filer setup

Filer connectivity to the Fibre Channel switch
Fibre Channel switch setup

Fibre Channel connectivity to the host

Host setup

The following is a checklist of items that pertain to the filer setup. You should
make sure that the following situations are true:

0

Thefiler FCP cfmode s set to one of the following options:

O Partner

O Mixed

0 Dual-fabric (applies only to FAS2xx NetApp storage appliances).
FCPisrunning and al the target ports are in agood state.

Note
Keep in mind that if an HP-UX FCP driver isnot in use, it logs off the target
port. For thisreason, thef cp show i ni ti at or s command might not
display al the host drivers as connected even though they are.

Theigroups have the following values for the attributes:
0 Theost ype attribute must be hpux
O Thevsa attribute must be set to yes
Note

Thisattribute only appearsin the output displaysif it isincorrectly set. When
it is correctly set, no referencesto it appear.

For the LUNS, the following istrue:
0 They are mapped to host igroups.
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Host setup
checklist

Situations affecting
volume groups and
disk devices

Chapter 5: Troubleshooting

0 They arein agood state (that is, when you execute the sanl un | un
show - p command, it liststhe LUN state as “good”)

The following is a checklist of items that pertain to the host setup. You should
check to see that the following istrue:

0

The HBAs are working.
Check the output fromthesanl uns fcp show adapt er command.
The host is seeing al of the LUNSs it should.

The software states reported by thei oscan command for the LUNs are
“CLAIMED” (that is, in agood state).

Thesanl un |1 un show —p command is not reporting problems such as
the following:

O Downed paths

0 Missing paths

O Out of order paths
O  Filer in takeover

There are no suspicious messages in the /usr/adm/sysdog/syslog.log file,
including messages about the following:

o /O timeouts
O Reported disk or SCSI errors
0o EMSevent notifications

Note
A suspicious message might simply say that thereisaloss of connectivity
without explaining what the problemis.

There are no other volume group configuration problems reported.

Usethevgdi spl ay -v command to display information about volume
group configurations.

If certain events or changes occur, you must reconfigure the volume groups on
the HP-UX host and disk devices the system sees from the filer. These situations
include the following:

0

0

If the host reboots while afiler cluster isin a degraded or takeover state (see
“Recovering from a host reboot during afiler takeover.” on page 74)

If you change any of the following settings on the filer:
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Fixing problems
with the volume
groups online

Fixing problems
with the volume
groups offline
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0 FCP cfmode (do not do this unless directed to do so by NetApp)
O igroup VSA setting

You can resolve problems with a volume group while it is online as long as you
have at |east one active path to each physical volume in the volume group. For
example, if thereis amissing path, you can locate it without taking the volume
group offline.

If al the pathsto a physical volume go down and new paths appear, you must
perform a host volume group reconfiguration. The following situations require a
host volume group reconfiguration:

O Thefiler cfmode needsto change. (Do not change the cfmode unless
directed to do so by NetApp.)

0 Thevsa attribute for the igroup is not enabled. Thiswould happen if you
created an igroup without specifying hpux asthe operating system type. By
default, this value is set correctly when you create an HP-UX igroup. (For
information about setting thevsa attribute, see“ Changing the vsavalue” on
page 78.)
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Correcting volume group multipathing with ntap_config_paths

Using the utility
ntap_config_paths

Chapter 5: Troubleshooting

When you' re using multipathing, you can usethent ap_confi g_pat hs
utility that NetApp provides to perform the following tasks:

O  Set up aternate paths to a volume group after you create the volume group
with one primary path.

0  Correct problems with path order within a volume group.

Example: The following example shows how nt ap_confi g_pat hs works
to correct paths to volume groups in amultipathing environment. The sanl un

| un show - p command output includes the comment “not in VG,” which
means that the LUN is a member of avolume group, but some of the pathsto it
are missing.

Note
To make this example easier to read, the ntap_config_paths output was removed.

# sanlun lun show -p

filerl:/vol/vol 0/3333 (LUN 3333) VG /dev/vg_ntapO1

29 (2147483648) lun state: GOOD
pat h pat h / dev/ dsk host target partner PVIinks
state type filename HBA port port priority
up primry / dev/ dsk/c35t0d5 tdl 5a 0
up secondary / dev/ dsk/ c30t 0d5 tdl 5b not in VG
up primary / dev/ dsk/c34t0d5 td0 4a not in VG
up secondary / dev/ dsk/ c31t 0d5 t dO 4b not in VG

# ntap_config_paths
CGetting information fromsanlun...

Addi ng m ssing path with:
vgextend /dev/vg_ntap0l /dev/dsk/ c30t0d5

(out put renoved)

Moving VG path to the end of the alternate paths with:
vgreduce /dev/vg_ntap0l /dev/dsk/ c34t0d5
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vgextend /dev/vg_ntap0l /dev/dsk/ c34t0d5

(out put renoved)

Mving VG path to the end of the alternate paths with:
vgreduce /dev/vg_ntap0l /dev/dsk/c31t0d5
vgextend /dev/vg_ntap0l /dev/dsk/c31t0d5

(out put renoved)
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Handling a filer takeover and giveback

Handling a filer
takeover and
giveback

What happens
during a filer
takeover

What happens
during a filer
giveback
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If afiler fails, afiler takeover occurs. If your system is set up correctly, the filer
starts using the secondary paths during the takeover. When the filer giveback
occurs, the filer starts using the primary paths again.

Note
If the host reboots during the takeover, the filer loses the primary paths. See
“Recognizing a host reboot during a filer takeover” on page 74 for information
about how to determine whether the host rebooted during atakeover. If the reboot
occurred, the section “Recovering from a host reboot during afiler takeover” on
page 75 tells you which steps you must perform to get the filer to rediscover the
primary paths.

Severa things happen during afiler takeover:

0 All the primary paths become unresponsive. If you executethei oscan
command, it displays a SW State of NO_HW, which means unresponsive
paths.

0  Applications do not see I/O errors from the system.

O It might take PVLinksup to (P* T) secondsto resume 1/O on the secondary
paths during afiler takeover, where

0 Pisthe number of primary paths.

O T isthel/O timeout on the physical volume. To see the value, enter
pvdi spl ay —v;tochangethisvalue, enter pvchange.

0  There might be timeout messages in the host's sydog file.

After the filer giveback occurs, the primary paths come back up. When the host
notices that these paths are back, it takes approximately 15 to 30 secondsto
transfer 1/O back to the path that was active before the filer takeover.
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Recovering from a host reboot during a filer takeover.

Events that occur if
a host reboots
during a takeover

Recognizing a host
reboot during a filer
takeover

74

If a host reboots while the filer isin atakeover state, the following events occur:
The primary paths to the LUNs on the downed filer disappear.
The volume groups inactivate those primary paths.

The volume groups remain active, but are aware of the secondary paths only.

A W Ddp R

When the giveback occurs, the host is only aware of the secondary paths; it
uses the proxy paths, not the primary paths.

When areboot occurs, you need to perform steps so that the host rediscovers the
primary paths to the volume groups.

If no host reboot occurs during the filer takeover, the host automatically notices
when the primary paths come back up and transfers information back to them
without any user intervention. See “Handling afiler takeover and giveback” on
page 73 for more information.

When a host reboots while the filer isin atakeover state, information about the
primary paths disappear. You can determine whether a host reboot occurred
during afiler takeover by executing commands such assanl un | un show
-p,ioscan -fnkC disk,andvgdi spl ay -v &fter the giveback occurs.
These commands display current information about the configuration
information.

For example, when you execute sanl un | un show - p after the giveback
occurs, the output produces information about the secondary paths only.

# sanlun lun show -p

filerX /vol/vol 1/3333 (LUN 3333) VG /dev/vg_ntapO1

2g (2147483648) lun state: GOOD
path pat h /dev/ dsk host target partner PVIinks
state type filename HBA port port priority
t akeover secondary / dev/ dsk/ c30t 0d5 tdil 5b 0
t akeover secondary / dev/ dsk/ c31t 0d5 tdO 4b 1

Recovering from a host reboot during a filer takeover.



If youthenissuedani oscan -fnkC di sk command, the display would
appear normal except that al the devices listed would correspond to secondary
paths only. No primary paths would appear.

Executing thevgdi spl ay - v command would produce warnings similar to
the following:

vgdi splay: Warning: couldn’'t query physical volune "<vol ume_nanme>":
The specified path does not correspond to physical volume attached
to this vol une group

Recovering from a If the host reboot occurs while the filer isin atakeover state, it does not
host reboot during automatically rediscover the paths to the LUNS. You must deactivate the volume
a filer takeover groups and then reactivate them.

After the giveback occurs, you must perform these steps for each volume group
hosted on thefiler.

Complete the following steps.

Step | Action
1 | Repair the problem that caused the filer to fail, and then reboot.
2 | Perform the giveback.
3 | Perfformani oscan onthe HP-UX host to see the LUNSs it discovers. Thei oscan reports
only devices corresponding to secondary paths.
Example: Thefollowing is an example of the output from thei oscan command.
# ioscan -fnkC disk
d ass I HWPath Driver SIWState H WType Description
di sk 0 0/0/1/1.15.0 sdi sk CLAI MED DEVI CE HP 18. 2GVAN3184MC
/ dev/ dsk/cl1t15d0 /dev/rdsk/clt 15d0
di sk 1 0/4/0/0.1.5.0.26.0.5 sdisk CLAI MED DEVI CE NETAPP LUN
/dev/dsk/c31t0d5 /dev/rdsk/c31t0d5
di sk 2 0/6/2/0.1.13.0.26.0.5 sdisk CLAI MED DEVI CE NETAPP LUN
/ dev/ dsk/c30t0d5 /dev/rdsk/c30t0d5
4 | Stop al applications using the affected volume groups.
5 | Unmount all file systems on any logical volumes using the affected volume groups.
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Action

Enter the following command to deactivate the volume groups:
vgchange -a n <vg_nane>

vg_name is the name of the volume group.

Example: This example uses a volume group called vg_ntap01.:

# vgchange -a n vg_ntap01l

vgchange: Warning: couldn't query physical volume "/dev/dsk/c35t0d5"
The specified path does not correspond to physical volume attached to
this vol une group

vgchange: Warning: couldn’t query physical volume "/dev/dsk/c34t0d5":
The specified path does not correspond to physical volume attached to
this volune group

(addi ti onal warnings renoved)

vgchange: Warning: couldn’t query all of the physical vol unes.

Vol une group "vg_ntap0l" has been successfully changed

Reactivate the volume groups by entering the following command:
vgchange -a y <vg_name>

vg_name is the name of the volume group.

Example: This example uses a volume group called vg_ntap01:

# vgchange -a y vg_ntap01

Activated vol ume group

Vol une group "vg_ntap0l" has been successfully changed
#
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Step | Action

8 | Usethesanl un | un show - p command to verify that the primary paths are now visible.

information for filerX.

# sanlun lun show -p

filerX /vol/vol 1/3333 (LUN 3333) VG /dev/vg_ntap01

Example: Thisexampleusesthesanl un | un show - p command to display the path

target partner PVlinks

port

port priority

2g (2147483648) lun state: GOOD
path path / dev/ dsk host
state type fil ename HBA
up primary / dev/ dsk/ ¢35t 0d5 tdil
up primary / dev/ dsk/ c34t 0d5 tdO
up secondary / dev/ dsk/ ¢30t 0d5 tdl
up secondary / dev/ dsk/ ¢31t 0d5 tdO

0
1
5b 2
4b 3

9 | Remount any file systems for those volume groups.

10 | Restart the applications.

Chapter 5: Troubleshooting
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Changing the igroup’s vsa attribute

Changing the vsa
value

78

Theigroup vsa attribute enables the 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.

Note
You should never turn this attribute off.

To manually set the vsa attribute to on, complete the following steps.

Step | Action

1 | Onthe host, make a backup of all the volume groups that contain
LUNSs. 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.

To find all the LUNs and volume groups that contain LUNs from a
specific pair of filers, runthesanl un | un show - p command
for each filer:

sanlun lun show -p <filerl name>

sanlun lun show -p <filer2 nane>

2 | Closethelogical volumes. If alogical volume contains afile system,
unmount the file system.

3 | Deactivate each volume group by entering the following command:

vgchange -a n <vg_name>/ dev/vol _group_nane

vg_nameis the path to the volume group.

Example: The following command deactivates the volume group
/dev/ntap01:

# vgchange -a n /dev/ntap01

Changing the igroup’s vsa attribute
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Step

Action

Remove the volume group entry from the /etc/lvmtab and associated
devicefilesby using thevgexport command:

vgexport /dev/ntap0l

Go into diagnostic mode by entering the following command:

priv set diag

Example: Whenyou start diagnostic mode, a warning appears.

# priv set diag
\ar ni ng: These di agnostic commands are for use by Network
Appl i ance personnel only.

Enter the following command:
i group set <igroup> vsa <val ue>

<igroup> is the name of the igroup for which you want to change the
setting.

<value> is either on or off. For HP-UX systems, you must always set
this value to on.

Result: Theigroup you specify in this command.

Note
Although this 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.

Example: Hereis an example showing the output you might see
when you change the igroup hostA on filerX to on:

filerX> igroup set -f netapp vsa on

Wed Sep 3 21:13:59 GMI [filerX
scsitarget.notice:notice]: VSA setting changed on
initiator group "hostA" to "on"
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Action

Confirm that the vsa value for that igroup is now correct by using
theigroup show - v .command.

O If theattribute is not set correctly for an HP-UX system, theline
“Volume Set Addressing: NO” appears in the output.

0 If theattributeis correctly set, thereis no reference to volume set
addressing or vsa in the output.

Example: This example checks the settings for the igroup hostA
and correctsthe value for vsa.

filerX> 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

filerX> priv set diag
\Warni ng: These di agnostic commands are for use by Network
Appl i ance personnel only.

filerX> igroup set hostA vsa on
Wed Sep 3 21:13:59 GMI [filerX
scsitarget.notice:notice]: VSA setting changed on
initiator group "hostA" to "on"
filerX> igroup show -v hostA
host A (FCP) (ostype: hpux):
CS Type: hpux

Menber: 50: 06: Ob: 00: 00: 10: a7: 00

Menber: 50: 06: Ob: 00: 00: 10: a6: 06
filerX> priv set

Changing the igroup’s vsa attribute
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8 | Return to the host and executethe i oscan -fnC di sk
command and thei oi nit -i command to have the host discover
the disks and create device nodes for them.

# ioscan -fnC disk

#ioinit -i
Note
If thei oi nit -i command does not create the devices, use the

i nsf -e command.

Result: Theold disk devices then show up asNO_HW in the
i oscan output.

9 | Either manually remove the old device paths or reboot the host.

Doing this removes the old disk devices and causes the host to
discover the new ones.

Make sure that the only device nodes that are removed are those that
disappeared as aresult of the igroup attribute change.

10 | Runthevgscan -v command andthesanl un |lun show -p
command to view the new locations:

# vgscan -v
# sanlun lun show -p

Correlate the new sanlun output with the sanlun information from
Step 1 to determine which devices go with which volume group.
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Step

Action

11 | Re-add the volume group entriesto /etc/lvmtab and the associated
devicefilesto the system. For each volume group, perform the
following tasks:

1. Create anew directory with the nkdi r command:
# nkdir /dev/<vg_nane>
2. Create agroup filein the preceding directory with the mknod
command:
# nknod /dev/ <vg_nane>/ group ¢ 64 <vg mnor dev nun®
3. Issuethevgi nport command with a device that represents a
primary path (asindicated by thesanl un | un show -p
command) for the volume group:
# vginport /dev/<vg_nane> <dev_nane_pri mary_pat h>

12 | For each volume group you exported before changing thevsa

attribute, activate the newly imported volume group:
# vgchange -a y /dev/vol _group_nane

13 | Runthent ap_confi g_pat hs utility to configure multipathing

for the newly imported volume groups:
# ntap_config_paths

14 | Verify that the paths are now set up correctly:
# sanlun lun show all -p

15 | Repeat these steps for each filer in the cluster.
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Commands you

can use to troubleshoot problems

Commands you can
use to check for
problems

Using HP-UX's

ioscan command

Example of ioscan
output

There are several commands you can use to check your system and ook for
problems. The following two commands are especially useful in tracking down
problems:

0 TheHP-UX commandi oscan
0 TheNetApp sanl un utility

TheHP-UX i oscan command displaysinformation about the state of the LUNs
and whether the host recognizes them.

The following example shows the type of output from thei oscan command

that you would see after afiler takeover occurs. From this example, you can

determine the following information:

O Thefilerisin cfmode mixed because there are multiple paths to the filer
LUN.

There are no device entries for the NetApp LUNSs yet.
The state CLAIMED on four pathsto the LUN means that these paths are
visible to the host and ready to use.

0 Thestate NO_HW on four pathsto the LUN means that these paths are not
visibleto the host, so they cannot be used. These four paths would have been
the primary paths, which were lost during the takeover.

# ioscan -fnC di sk

d ass I HWPath Driver SIWState H WType Description

di sk 0 0/0/1/1.15.0 sdi sk CLAI MED DEVI CE HP 18. 2GVAN3184MC
[ dev/ dsk/clt15d0  /dev/rdsk/cl1t 15d0

di sk 1 0/4/0/0.1.5.0.26.0.5 sdisk CLAI MED DEVI CE NETAPP LUN
[ dev/ dsk/c31t0d5 /dev/rdsk/c31t0d5

di sk 3 0/4/0/0.1.6.0.26.0.5 sdisk NO_HW DEVI CE NETAPP LUN
[ dev/ dsk/c34t0d5 /dev/rdsk/ c34t0d5

di sk 2 0/6/2/0.1.13.0.26.0.5 sdisk CLAI MED DEVI CE NETAPP LUN
/ dev/ dsk/c30t 0d5 /dev/rdsk/ c30t 0d5

di sk 4 0/6/2/0.1.14.0.26.0.5 sdisk NO HW DEVI CE NETAPP LUN
/ dev/ dsk/c35t0d5 /dev/rdsk/c35t0d5
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sanlun utility

Using sanlun to
check device nodes

84

You can use NetApp's sanlun utility to perform the following tasks:
0  Check the status of the
0 HBA
0O LUN
0 PVLinks path
Determine the /dev/dsk device node association with the filer LUN
Discover whether a path is up or down

With the - p option, you can aso use the sanlun utility to
0  Determine whether the path to thefiler is primary or secondary.

O  Report missing paths from the volume group. (You can use the
nt ap_confi g_pat hs utility to easily correct any missing paths.)

Report the PV Links path ordering.
Get information about afiler takeover.

Using the - vv option with sanl un increases the amount of information you get
about asystem. Thefollowing exampleillustrates how you canusesanl un with
multiple - v optionsto determine which device notes are not responding to which
commands:

# sanlun |un show -pvv

[ open_device_fil enane] /dev/rdsk/c31t0d5
K [/ dev/rdsk/c31t 0d5]

[ open_devi ce_fil enane] /dev/rdsk/c34t0d5
K [/ dev/ rdsk/ c34t 0d5]

[ open_devi ce_fil enane] /dev/rdsk/c30t0d5
K [/ dev/ rdsk/ c30t 0d5]

[ open_device_fil enane] /dev/rdsk/c35t0d5
K [/ dev/ rdsk/ ¢35t 0d5]

filerX /vol/vol 1/3333 (LUN 3333) VG /dev/vg_ntapO1

2g (2147483648) lun state: GOOD
pat h pat h /dev/ dsk host target partner PVIinks
state type filename HBA port port priority
up primary / dev/ dsk/c35t0d5 tdl 5a 0
up primary / dev/ dsk/c34t0d5 td0 4a 1
up secondary / dev/ dsk/ ¢30t 0d5 tdl 5b 2
up secondary / dev/ dsk/ ¢31t 0d5 tdO 4b 3

Commands you can use to troubleshoot problems



Using sanlun to
check multipathing

Example of sanlun
output after filer
takeover
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The order of the paths you use when you set up the 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. You can use sanl un with the - p option
to check your paths. If the paths are not in the correct order, sanl un putsthe
word (wrong) next to them.

Example: The following example shows where the secondary paths were
entered before the primary path. Also, in this example, the primary path is
visible, but is not in the volume group.

# sanlun lun show -p

filerX /vol/vol 1/3333 (LUN 3333) VG /dev/vg_ntap0l

29 (2147483648) lun state: GOOD
pat h pat h /dev/ dsk host target partner PVIinks
state type filename HBA  port port priority
up primry / dev/ dsk/c35t0d5 tdl b5a 0
up secondary /dev/dsk/c30t0d5 tdl 5b 1 (Wong)
up secondary /dev/dsk/c31t0d5 tdoO 4b 2 (Wong)
up prinmary / dev/ dsk/c34t0d5 td0 4a not in VG

You can repair the ordering of the paths by runningthent ap_confi g_pat hs
utility. You must manually add the primary path to the volume group.

The following example shows the type of output the sanl un utility displays
after afiler takeover occurs. From this example, you can determine

O Thefour primary pathsto the LUN are down.

0 Thefour secondary paths are taking over. The takeover paths start with the
active path that has the lowest priority.

# sanlun lun show -p

filerX /vol/vol 1/3333 (LUN 3333) VG /dev/vg_ntap0l

29 (2147483648) lun state: GOOD
pat h pat h /dev/ dsk host target partner PVIinks
state type filename HBA port port priority
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DO
DO
t akeover secondary
t akeover secondary

/ dev/ dsk/ ¢35t 0d5 0
/ dev/ dsk/ ¢34t 0d5 1
/ dev/ dsk/ c30t 0d5 tdl 5b 2
/ dev/ dsk/ c31t 0d5 tdO 4b 3

Commands you can use to troubleshoot problems



NetApp’s diagnostic utilities

NetApp’s diagnostic
utilities

General steps for
executing the
programs

Collecting filer
information

Chapter 5: Troubleshooting

NetApp provides severa scripts that provide diagnostic information you can use
for troubleshooting.

When you run these utilities, they gather configuration information about
different aspects of your system. They automatically create agzipped .tar file and
place the information in it. You can then send this information to NetApp.

Normally, you only use these utilities when requested to do so by NetApp's
Customer Support. The utilities are

o0 filer_info. See “Callecting filer information” on page 87 for more
information.

hpux_info. See “Using the HP-UX data-collection tool” on page 89.

<switch>_info, where <switch> is the name of the switch you are using (for
example, brocade info). See “ Collecting switch information” on page 89.

Although some of the scripts have arguments that you might want to use, the
general steps for executing these scripts are the same.

Step | Action

1 | Goto thedirectory /opt/NetApp/santools/bin:
cd /opt/ Net App/ sant ool s/ bin

2 | Enter the utility name.

If the utility you are using includes arguments, you can enter them as
well.

Result: The configuration information that the utility gathersis
placed in agzipped .tar file.

If you are having a problem, NetApp Customer Support might ask you to run

filer_info to collect filer configuration information. You should run this utility
only when requested to do so by NetApp. To execute filer_info, complete the

following steps.
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Note

This utility runsin command-line mode only. Double-clicking the utility nameto
run it does not work.

Step

Action

1

Go to the directory /opt/NetApp/santool s/bin:

cd /opt/netapp/ sant ool s/ bin

At the host command prompt, enter the following command:
filer_info [-d <path_and_file_nane>] [-] <user>] -n
<filer_name>

The -d option enables you to specify a different path in which to
place the resulting output. The default path is
Itmp/netapp/ntap_filer_<filer_name>.

The -1 <user> option allows the choice of a user name and password
on the switch. If this option is not specified, the Brocade default
settings of admin:password are used.

Thetarget of the command is specified by “-n <filer_name>", where
filer_name is the name of IP address of the filer to be interrogated.

Result

The output of various status commands are placed in the output
directory named netapp_filer_<filer_name>, wherefiler_nameis
replaced by the filer name or |P address.

The contents of this directory are placed in atarred and gzipped file
named filer_filer_<filer_name>.tar.gz.

Example: The following command line checksfilerl, logging onto
it as the user root.

host1> filer_info -d /opt/netapp/santools -l root -n
filerl

Theinformation from filerl is placed in a gzipped file with the
following directory path:

Itmp/netapp/filer_filerl.tar.gz

Send the resulting gzipped file to NetApp for analysis.

NetApp’s diagnostic utilities



Using the HP-UX
data-collection tool

Collecting switch
information
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If you are having a problem, NetApp Customer Support might ask you to run
hpux_info to collect configuration information on your HP-UX system. You
should run this utility only when requested to do so by NetApp.

To execute hpux_info, complete the following steps.

Step | Action

1 | Change to the /opt/netapp/santool s/bin directory:

cd /opt/ netapp/ sant ool s/ bin

2 | At the command prompt, enter the following command:
hpux_info [-d <directory>] [-n <file_nanme>]

-d <directory> specifies the location for the gzipped file that
hpux_info creates. The default location is /tmp/netapp.

-n <name> specifies the name for the output file and directory
names. The default path name is /tmp/netapp/ntap_hpux_info.tar.gz.

Result: When you run hpux_info, the utility gathers information
about your HP-UX configuration and placesit in agzipped file. It
also creates a directory and populates it with files containing output
from numerous commands and copies of files, such as
Ivarladm/syslog/syslog.log file.

Example: Depending on the options you specify, you see output

similar to the following when you run this utility:

# hpux_info

HP- UX systeminfo is in directory

/ t mp/ net app/ nt ap_hpux_i nf o
Conpressed file is /tnp/netapp/ ntap_hpux_info.tar.gz
Pl ease send this file to Network Appliance for

anal ysi s

3 | Send theresulting gzipped file to NetApp for analysis.

If you are having a problem, NetApp Customer Support might ask you to run the
switch utility NetApp supplies when you install the host attach kit software.
NetApp provides a utility for each switch it supports for this host attach kit. The
utility name is <switch>_info, where switch is the name of the switch (for
example, brocade_info or mcdata_info). This utility collects switch configuration
information. You should run this utility only when requested to do so by NetApp.
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To execute the utility, compl ete the following steps.

Note

This utility runsin command-line mode only. Double-clicking the utility nameto
run it does not work.

Step

Action

Go to the directory /opt/netapp/santool g/bin:

cd /opt/netapp/ sant ool s/ bin

NetApp’s diagnostic utilities
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Step

Action

At the host command prompt, enter the following command:
<switch_brand>_info [-d <path_and_file_name>] [-I
<user:password>] -n <switchname>

<switch_brand> isthe name of the switch you are using; for
example, brocade or mcdata.

The - d <path_and_file_name> option enables you to specific a
different path in which to place the resulting output. The default path
is/tmp/netapp/<switch_brand>_switch_<switch_name>.

The- | <user:password> option allows the choice of a user name
and password on the switch. If this option is not specified, the
Brocade default settings of admin:password are used.

The target of the command is specified by -n <switchname>, where
switchname is the name or | P address of the switch to be
interrogated.

Result: The output of various status commands on the switch are
placed in adirectory named <switch_brand>_switch_switchname,
where switch_brand is the brand of the switch, such as Brocade, and
switchname is replaced by the switch name or IP address.

The contents of this directory are placed in atarred and gzipped file
named <switch_brand>_switch_switchname.tar.gz

Example: This example uses the brocade_info file. The switch
brcdl is connected with the user "john", who has the password
"smith".

host 1> brocade_info -d /opt/ netapp/santools -1 john:snmith
-n brcdl

Theinformation from filerl is placed in atarred, gzipped file that has
the pathname /tmp/netapp/brocade_switch_brcdl.tar.gz .

Send the resulting gzipped file to NetApp for analysis.
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General troubleshooting

Basic operations Problem: There are no errors and everything appears to be correctly connected,
take along time but basic operations are taking exceptionally long times; in some cases, hours
instead of minutes.

Explanation: If there are no other problems, this could mean that one of the
connectorsis not firmly attached. This can bethe case even when it hasalink and
is reporting information such as the correct speed.

What to do: Disconnect the connector and reconnect it.
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