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Preface

About this guide

Audience

Terminology

Command
conventions

Preface

This guide describes how to install and configure a NetApp®-supplied Fibre
Channel host bus adapter (HBA) on a Sun® Solaris® host. The host accesses
dataon Network Appliance™ storage appliances (filers) that run Data ONTAP™
software with the Fibre Channel Protocol (FCP).

This guide isfor system installers and administrators who are familiar with the
Sun Solaris operating system on ahost. It assumes that you are familiar with 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:

¢ igroup refersto acollection of unique identifiers, either FCP WWPNsin a
SCSI network or iSCSI node names of initiators (hosts) in an IP network,
that are given accesss to LUNs when they are mapped to those LUNS,

¢ LUN (Logica Unit Number) refersto alogical unit of storage identified by a
number.

¢ LUNID refersto the numerical identifier for aLUN.

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

¢ Initiator refers to the system component that originates an 1/0 command
over an /O bus or network.

& Target refersto the system component that receives an FCP 1/O request,
such as afiler with the FCP license enabled and serving the data requested by
the initiator.

¢ Typerefersto 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 through a Telnet session.



Keyboard When describing key combinations, this guide uses the hyphen (-) to separate
conventions 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 font Words or characters that require special attention.
Placeholders for information you must supply.
For example, if the guide saysto enter thearp -d
hostname command, you enter the characters arp -
d followed by the actual name of the host.
Book titlesin cross-references.
monospaced font Command and daemon names.

Information displayed on the system console or
other computer monitors.

The contents of files.

Bold monospaced font Words or characters you type. What you typeis
aways shown in lowercase | etters, unless you
must type it in upper case.

Special messages This guide contains special messages that are described as follows:

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.
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WARNING
A warning containsinstructions that you must follow to avoid personal
injury.
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Overview of the FCP Solaris Attach Kit 1

About this chapter This chapter providesabrief explanation of the host and filer communication and
configurations and also alist of tasks to perform before installing and
configuring the host bus adapter (HBA)

Topics covered in This chapter presents the following topics:

this chapter & “Understanding host and filer communication and configuration” on page 2
¢ “How target FCP ports process traffic for a cluster” on page 4
¢ “Whereto go for more information” on page 9

Chapter 1: Overview of the FCP Solaris Attach Kit 1



Understanding host and filer communication and configuration

About host and filer
communication

Supported
configurations

The Solaris host usesthe SCSI protocol over Fibre Channel (FCP) to access data
on NetApp filersthat are target FCP storage appliances. You install and
configure NetApp-approved Fibre Channel HBASs in the host. Each host HBA is
an initiator that uses FCP to access logical units of storage (LUNS) on afiler to
store and retrieve data.

On ahost, a World Wide Port Name (WWPN) identifies each physical and
virtual port onthe HBA. The host WWPNSs are used when creating initiator
groups (igroups) on afiler. An igroup permits host access to specific LUNson a
filer.

All active ports on afiler share the same World Wide Node Name (WWNN),
which is also referred to as the FC node name. Each port logsinto the fabric
using its WWPN. The filer’s WWNN or WWPNs must be persistently bound on
the Solaris host to a particular target ID. The Solaris host then accesses the filer
using the bound target ID.

Network Appliance supports direct attached, single switch, and dual switch, and
fully redundant connections in the following configurations.

Data Requirements Recommended Configuration
Highly critical data, critical data Fully redundant configuration with

availability and/or production two FCP switches

environment

Less critical dataand/or less critical Direct FCP connection or single
business applications switch (non-redundant) configuration
Note

If your configuration includes storage from other venders, you must configure
Network Appliance storage in a separate zone.

Understanding host and filer communication and configuration



Recommended
production
configurations

Chapter 1: Overview of the FCP Solaris Attach Kit

Network Appliance recommends the following configurations for production
environments.

Note

For additional information about supported configurations, including topology
and cabling examples, see the Compatibility and Configuration Guide for
NetApp's FCP and iSCS Products 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: it has one or more connections to each switch. Each
storage appliance has two or more connections to each switch.

These configurations require that VERITAS® DMP (Dynamic Multipathing)
softwareisinstaled on the host. VERITAS DMP is a component of the
VERITAS Volume Manager ™. For more information about VERITAS software
see Appendix A, “Installing Multipathing Software,” on page 131.

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 appliances integrated into a NetApp disk shelf. Each
storage appliance has one connection to each switch. FAS270 cluster
configurations also require that VERITAS DMP isinstalled on the host.



How target FCP ports process traffic for a cluster

Target Port settings  Target ports are the FCP ports located on the NetApp Filer. The way the target
FCP ports process traffic varies, and depends on whether your filer is an:

& F8xx or FAS9xx with Data ONTAP version 6.4
¢ F8xx or FAS9xx with Data ONTAP version 6.5 or greater
& FAS270 cluster version 6.5 or greater

Target ports for F8xx or FASOxx filerswith Data ONTAP version 6.4 create target portsin

F8xx and FAS9xx standby mode. If you upgrade to alater Data ONTAP version, Port B continues

with ONTAP version  to operate as a standby port. When the cluster isin normal operation, Port A is

6.4 the active port that provides accessto local LUNS, and Port B is not available to
theinitiator. When the cluster isin atakeover state, Port B on the takeover filer
becomes active and provides accessto LUNSs on the partner (failed) filer. These
default settings enable you to upgrade existing SAN configurations with Solaris
hosts without making any port configuration changes.

The following example shows a configuration in which Port B operatesasa
standby port. The filer cluster pair shows each filer with two target HBAS, in
dotsM and N. For each filer, the slot-M HBA connects to switch S1 and slot-N
HBA connects to switch S2. The solid lines indicate active connections. The
dotted lines indicate standby connections.

4 How target FCP ports process traffic for a cluster
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FAS 8xx or FAS9xx cluster

If Filer X fails, then Filer Y takes over and the following occurs:
¢ Slot-M-port bon Filer Y takes over for slot-M-port ain Filer X
¢ Slot-N-port b on Filer Y takes over for slot-N-port ain Filer X

These actions enable the host to access the storage until Filer X isrepaired and

running.
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Target ports for
F8xx and FAS9xx
with ONTAP version
6.5 or greater

Target HBAs

By default, F8xx or FAS9xx filers with Data ONTAP version 6.5 or greater
create target portsin partner mode. When you create a new filer with Data
ONTAP 6.5 or greater, Port A provides accessto 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
connected to a cluster. The solid lines represent paths to LUNs on the local filer,
the dotted lines represent paths to partner LUNS.

Host 1
Ak
IT| |
FCP
Switch 1 Switch 2
©@0Pee®66e0 [PPOROWOG)

\

s/ ~ \
© O © O . O © O
ol £ el Sl
O O O O O O O O
oo oo oo oo
g
_ Target HBAs
Slot M| |Slot N Slot M| |Slot N
Filer X Filer Y

FAS 8xx or FAS9xx cluster

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
multipathing software reports Port A asa primary path and Port B as a secondary
path.

How target FCP ports process traffic for a cluster



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

Typeof 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 Loca/Primary Port A, Slot M on Filer Y
Port A, Slot N on Filer Y

Partner/Secondary Port B, Slot M on Filer X

Port B, Slot N on Filer X

Default target port An FAS270 cluster consists of two storage appliances integrated into a DS14

settings for FAS270  disk shelf. Each storage appliance has two Fibre Channel ports. FAS270 cluster

clusters ports operate as follows:

¢ TheFibre Channel port operates as a Fibre Channel target port after you
license the FCP service and reboot the storage appliance.

& The other port connects additional disk shelves to the FAS270 cluster.

The following figure shows a configuration example, in which a multi-attached

host accesses a FAS270 cluster.

Chapter 1: Overview of the FCP Solaris Attach Kit




Host 1

'HBA 1
 [——HBA2

Switch 2

OR®®E®D)
L

Switch 1

|@?@@@@@@

o

FCP target port
FCP target port

Node A Node B

FAS270 cluster

On FAS270 clusters, the FCP target portslog into the fabric using loop topology.
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 nodesin the cluster. For example, if Switch 1 fails, the
multipathing 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 LUNSs on both nodes.

How target FCP ports process traffic for a cluster



Where to go for more information

Where to go for The following table describes the documents on NetApp on the Web (NOW) site
host and filer at the time this Installation and Setup Guide was written. Use the links below to
information access information about host and filer system requirements, supported

configurations, and cabling instructions.

If you need information about...

Seethefollowing NetApp product documentation...

The latest supported configurations

*

Compatibility and Configuration Guide for NetApp's FCP
and iSCS Products at
http://now.netapp.com/NOW/knowledge/docs/docs.shtml

System Configuration Guide at
http://now.netapp.com/NOW/knowledge/docs/docs.shtml

Configuring the storage appliance

Best Practices for Reliability: New System Installation at
http://now.netapp.com/NOW/knowledge/docs/other/best_
practices/index.shtml

Data ONTAP™ Software Setup Guide at
http://now.netapp.com/NOW/knowledge/docs/ontap/onta
p_index.shtml

Managing SAN storage on the storage
appliance

Data ONTAP™ Block Access Management Guide for
FCP at
http://now.netapp.com/NOW/knowledge/docs/ontap/onta
p_index.shtml

Data ONTAP Release Notes at
http://now.netapp.com/NOW/knowledge/docs/ontap/onta
p_index.shtml

FilerVien® Online Help - available from within the
FilerView GUI

Verifying compatibility of storage
appliances with environmental
regquirements

Ste Requirements at
http://now.netapp.com/NOW/knowledge/docs/docs.shtml

Chapter 1: Overview of the FCP Solaris Attach Kit




If you need information about...

See the following NetApp product documentation...

Upgrading Data ONTAP

¢ Data ONTAP 7.0 Upgrade Guide at
http://now.netapp.com/NOW/knowledge/docs/ontap/onta
p_index.shtml

¢ FCP Solaris Attach Kit 2.0 Release Note at

http://now.netapp.com/NOW/knowledge/docs/client_filer
_index.shtml

10
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Installing HBAs and Cabling the Host 2

About this chapter This chapter describes the system requirements, host system backup procedures,
and installation procedures for installing HBAsin the host and cabling the host to
one or apair of Fibre Channel switches (fabric-attached) or directly to afiler
(direct attached).

Topics in this This chapter discusses the following topics:
chapter & “Instalation Prerequisites’ on page 12
¢ “Veifying the Configuration” on page 14
¢ ‘“Installing HBAsin the host” on page 19
& “Cabling the host” on page 23

Chapter 2: Installing HBAs and Cabling the Host 11



Installation Prerequisites

Tasks to perform You should verify the contents of the installation kit before you begin to install.
Kinds of Kits Network Appliance provides FCP Solaris Attach Kit components in the
following kits:

¢ Fibre Channel HBAKit - provides HBA hardware, mounting brackets, and
upgrade instructions

¢ FCP Solaris Attach Kit - provides the FCP Solaris Attach Kit software,
documentation, and license agreement

Verifying the Hardware Kit: To verify the contents of the hardware attach kit, complete the
contents of the kits  following step.

Sep | Action

1 | Open the hardware attach kit and check for the following items:
¢ IntheFibre Channel HBA Kit:
< Emulex® LP10000 HBA(s) with standard PCI bracket,
single port.
% Onelow-profile PCI mounting bracket
% Instructions for upgrading HBA firmware

12 Installation Prerequisites



Software Kit: To verify the contents of the software attach kit, complete the

following step.

Sep | Action

2
<

1 | Open the software attach kit and check for the following items:
¢ Mediakit

CD-ROM with ntap_solaris fcp 2 0.tar.Z software and
firmware package

CD-ROM with NetApp-provided VERITAS Array Support
Library (ASL)

License agreement
FCP Solaris Attach Kit 2.0 Release Notes

¢ Documentation package

SAN Setup Overview

FCP Solaris Attach Kit 2.0 Installation and Setup Guide
(this Guide)

Installing and Managing VERITAS Array Support Library
4.0 for NetApp Filers

Chapter 2: Installing HBAs and Cabling the Host
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Verifying the Configuration

Tasks to perform

14

Verifying the configuration involves:
& Verifying the configuration of the cables, filer and switch
¢ Checking the host system for required hardware and software

Caution

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

Verifying the Configuration



Verifying that the To verify that thefiler isinstaled and configured, compl ete the following step.
filer is installed and
configured

Sep | Action

1 | Check that thefiler is properly configured:

Caution
The filer must be set up and configured before configuring the host
HBA driver and creating igroups and LUNs on thefiler.

It is assumed that you completed the following steps.

¢ Installed thefiler and target HBAS

¢ Cabled thefiler according to your configuration topology
¢ Set up and configured Data ONTAP on thefiler
.

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

Created working filer volumes and qgtrees (if desired) on thefiler

4

Note
NetApp highly recommends that you create volumes with space
reservations enabled.

For more information, see the Data ONTAP Block Access
Management Guide for your release at
http://now.netapp.com/NOW/knowledge/docs/ontap/ontap_index.sht
ml.

Chapter 2: Installing HBAs and Cabling the Host 15



Verify that the
switch is installed
and configured

Verify that the filer
cluster is cabled to
the fabric

Verify host system
requirements

16

To verify that the switch isinstalled and configured, complete the following step.

Sep | Action

1 | Check that the switch is set up and configured as outlined in the SAN
Setup Overview which isincluded with your kit. It is assumed that
you completed the following steps:

¢ Installed the switch in a system cabinet or rack and connected
the cables.

¢ Turned on power to the switch

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

If you have afabric-attached configuration, verify that the filer cluster is cabled
to the switches according to the topology requirements of your configuration. For
detailed information about supported configurations, see the Compatibility and
Configuration Guide for NetApp's FCP and iSCS Products at
http://now.netapp.com/NOW/knowledge/docs/docs.shtml.

The following table lists the most recent hardware and software components for
for FCP Solaris Attach Kit 2.0 that are available at the time this book is printed.

Caution
Network Appliance provides support for existing components and adds support
for new ones on an on-going basis. For a current and complete list of new and
existing HBAS, platforms, and applications, refer to the Compatibility and
Configuration Guide for NetApp's FCP and iSCS Products at
http://now.netapp.com/NOW/knowledge/docs/san/fcp_iscsi_config/.

Verifying the Configuration



Component

Requirement

HBA

¢ Emulex LP10000
< Firmwarelevel: 1.90a4
% Driver level: 6.01f

¢ Emulex LP9002L-F2

< 3.90a7 (minimum) or 3.92a2 (strongly
recommended)

< Driver level: 6.01f

Note
If you areinstalling the FCP Solaris Attach Kit 2.0
with new or existing LP9002 HBA firmware, you
should upgrade to 3.92a2. Thisfirmware includes a
variety of software fixes, and is also required to
support Solaris Dynamic Reconfiguration features.

PCI slot for HBA

¢ Oneopen 32-bit or 64-bit (recommended) PCI bus
dlot that can be either a 3.3V or a 5.0V signaling
interface

¢ PCI busclock rate of 33 MHz or 66 MHz,
(recommended).

Hardware platforms

Sun SPARC PCl-based systems

Note
The LP10000 HBA requires PCI dots providing 3.3V
DC bus power. The Sun Ultra-2, Ultra-5, and Ultra-10
platforms do not provide the necessary voltages and
are not supported.

Chapter 2: Installing HBAs and Cabling the Host
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Component

Requirement

Operating system and
patch level

¢ Solaris 8—Qualified with MU7 and the patch
cluster dated 01/25/05

¢ Solaris 9—Qualified with MU4 and the patch
cluster dated 01/25/05

You can obtain the Solaris patches from
http://sunsolve.sun.com.

Note
For the latest operating system patches, refer to
http://now.netapp.com/NOW/knowledge/docs/san/fcp
_iscsi_configl.

VERITAS application
requirements

VERITAS Volume Manager (VxVM) version 4.0 with
MP1.

Note
Thiskit also supports VERITAS Volume Manager
(VXVM) version 3.5 with MP3

Array Support Library
(ASL)

VERITAS® Array Support Library 4.0 for NetApp®
Filers

Note
The FCP Solaris Attach Kit 2.0 software packageis
backwardly comparable with VERITAS 3.5, but you
must use NetApp ASL version 2.0 software. You
cannot use NetApp ASL version 4.0 with VERITAS
3.5.

For information about installing the ASL 4.0, see
Installing and Managing VERITAS® Array Support
Library 4.0 for NetApp® Filers. This document is
included in the documentation package for the host
attach kit.

Verifying the Configuration



Installing HBAs in the host

Single-port host Thefollowing is an illustration of asingle-port host HBA.
HBA illustration

=

oo

:
9

Installing the HBA Toinstall an HBA in the host, complete the following steps.

Sep | Action

1 | Using the appropriate tools, back up the host’s system environment,
including the following:

¢ Boot partition
¢ Internal disks
¢ Externa disksthat your host system might access

Chapter 2: Installing HBAs and Cabling the Host 19
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Step

Action

Use the appropriate commands to shut down the host and its
peripherals.

Turn off the host and its peripherals.

Put on an antistatic wrist strap and attach the grounding leash to the
host chassis.

Caution
The host and HBA use el ectronic components that are sensitive to
static electricity. Static discharge from your clothing or other fixtures
around you can damage these components. Wear an antistatic wrist
strap and attach the grounding leash so that you are appropriately
grounded before touching any electronic components.

Remove the computer case from the host.

I dentify the appropriate 32-bit or 64-bit PCI bus dotsin which you
can install HBAs. For best performance, select 66 MHZ slots.

Remove the blank faceplate from the empty 32-bit or 64-bit PCI bus
slot.

Installing HBAs in the host




Step

Action

8 | Compare the removed blank faceplate to the bracket on the HBA.
Note
The HBA comes with a standard PCI bracket installed. The low-
profile mounting bracket is shorter than the standard bracket;
approximately 3.11 in. (7.9 cm) compared to 4.75 in. (12.06 cm).
If... Then...
The removed faceplate is Change the HBA's bracket to the low-
smaller than the bracket on | profile mounting bracket:
the HBA .
1. Remove the mounting bracket
screws from the top of the HBA.
2. Remove the bracket and store it
for future use.
3. Align the new mounting bracket
tabs with the holesin the HBA.
4. Replacethe screwsthat attach the
HBA to the bracket.
5. Goto Step 9.
The removed faceplateis Go to Step 9.
the same size as the bracket
on the HBA
9 | Record the HBA's |EEE address and serial number.
Note
Thereisan |EEE address for each port. If you prepend “10:00” to the
| EEE address, you have the WWPN for the port.
10 | Holding the HBA by itstop edge, with the faceplate near the back of

the host, lower the HBA into the dlot until its connector edge meets
the grooves in the expansion slot.

The faceplate of the HBA should be in position against the back
panel, and should cover the endplate slot on the back panel.
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Step

Action

11 | Presscarefully on the top edge of the HBA until the edge connector
is seated in the expansion slot.
12 | Replace the faceplate screw to secure the HBA to the back panel.
13 1 11.. Then...
You areinstalling asecond | Repeat Step 6 through Step 12, then
HBA go to Step 14.
You are not installing a Go to Step 14.
second HBA
14 | Replace the computer case and tighten the case screws.
15 | Turn on the power to the host.
16 | Cablethe host to the Fibre Channel switches or directly to thefiler,

according to requirements and topol ogy for your configuration. Refer
to “Cabling the host” on page 23.
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Cabling the host

Methods of cabling

Cable requirements

Where to find more
configuration
information

You can cable a host and filer in the following ways:

¢ Fabric-attached, where ahost is cabled to afiler cluster through a single or
dual-fabric. The fabric-attached host can be one of the following:
% A single-attached host that has one HBA
< A multi-attached host that has more than one HBA

¢ Direct-attached, where a single-attached or multi-attached host is cabled
directly to a stand-alonefiler.

When cabling a host to a switch or directly to afiler, use a 50 micron multimode
fiber optic cable.

This optical cable comesin different lengths. Purchase the optical cable
appropriate for your site requirements.

Before cabling your host, see the online Compatibility and Configuration Guide
for NetApp's FCP and ISCS Products at
http://now.netapp.com/NOW/knowledge/docs/san/fcp_iscsi_config/. This guide
describes al supported host, filer, and switch configurations, including cabling
specifications and requirements.
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Installing the NetApp Software Package

3

About this chapter This chapter describes procedures for installing the FCP Solaris Attach Kit
software on the host.

Topics in this This chapter discusses the following topics:
chapter & “Preparing for the software package installation” on page 26
< “Obtaining the software package” on page 27
< “Uncompressing the software package” on page 29
¢ “Host software installation” on page 30
< “Installing the host software for the first time” on page 31
< “Upgrading the host software” on page 36
< “Installing only NTAPsanlun software” on page 42
¢ “Adding the HBAnyware package’ on page 45
¢ “Upgrading the HBA firmware” on page 48

Chapter 3: Installing the NetApp Software Package
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Preparing for the software package installation

Preparation tasks Before you install the software package, you must perform the following tasks:
¢ Obtain the software package
¢ Uncompress the software package

Refer to “ Obtaining the software package” on page 27 and “Uncompressing the
software package” on page 29 for additional information.

Contents of The software package is atar file that comprises the following:
software package + NetApp-customized HBA software driver
¢ HBA firmware:
< NTAPfcfwlplOk - for the LP10000 HBA
<+ NTAPfcfwlp9002 - for the LP90002L HBA
¢ Ipfc utility for HBA
& create_binding.pl script—This script helps you create persistent WWPN
bindings between the host and the filer.
¢ Diagnostic scripts—You can run these scripts to obtain information about
components in your configuration, including filers, switches, and hosts. You
can send the output from these scripts to NetApp Customer Support to
troubleshoot your configuration.
¢ sanlun utility (NTAPsanlun)—This utility (sanlun command) helps
manage LUNs and host HBAS.
¢ HBAnyware package - This package provides an X-Window GUI interface
that helps you view and modify parametersin the Ipfc.conf file, and also
displays HBA statistics and error messages.
¢ NetApp ASL 4.0 for VERITAS (on a separate CD-ROM).

26
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Preparing for the software package installation
Obtaining the software package

Locating the To locate the software package, compl ete the following steps.
software package
Sep Action
1 | Seethe online Compatibility and Configuration Guide at
http://now.netapp.com/NOW/knowledge/docs/docs.shtml to verify
that you have the latest host software package. At the time this book
was printed, the software package name was
ntap_solaris fcp_2 O.tar.Z.
2 | Obtain the software:
¢ If you obtain the software CD-ROM from the media packagein
your FCP Solaris Attach Kit 2.0, go to “Host software
installation” on page 30.
¢ |f you obtain the software package from the NetApp NOW site,
go to “Obtaining the software from NOW” on page 27.
Obtaining the To download the software from the NOW site, complete the following steps.
software from NOW
Sep | Action
1 | UseaWeb browser to log in to the NOW site at
http://now.netapp.com:
¢ Typeyour user name and password.
¢ Fromthe Select Start Page list box, click Service and Support.
¢ Click the Login button.
2 | Click Download Software.
3 | Inthe SAN Host Attach Kit product row of the Software Download
table, select Solarisin the Select Platform list box.
4 | Click Go!

Chapter 3: Installing the NetApp Software Package
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Step

Action

Follow the prompts to download the ntap_solaris fcp_2 O.tar.Z
software file to alocal directory, for example, the /tmp directory.

Go to “Uncompressing the software package” on page 29.

Preparing for the software package installation




Preparing for the software package installation
Uncompressing the software package

Uncompressingand  To uncompress the file and extract the software, complete the following steps.
extracting the file

Sep | Action

For example, change to the /tmp directory:
cd /tmp

1 | Change to the directory where you downloaded the compressed file.

2 | Enter the following command to uncompress the file:

uncompress ntap solaris fcp 2 0.tar.Z

3 | Enter the following command to extract the software:

tar -xvf ntap solaris fcp 2 0.tar

Result: The extracted software (package contents) is placed in the
/tmp/ntap_solaris fcp_2_0 directory.

Chapter 3: Installing the NetApp Software Package
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Host software installation

Install, upgrade, or
uninstall options

For detailed
information

30

This section describes how to install new and existing host systems.

For details about installation options, see the following topics:

L 4

L 4
L 2
L 4

“Installing the host software for the first time” on page 31
“Upgrading the host software” on page 36

“Installing only NTAPsanlun software” on page 42
“Uninstalling NTAPsanlun software” on page 42
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Host software installation
Installing the host software for the first time

Methods of
installing the
software

Tasks for installing
software

Installing the
Solaris patches

Error and warning
messages during
installation

Chapter 3: Installing the NetApp Software Package

You can install the software for the first timein the following ways:

¢ Using the software CD-ROM from the media package in your FCP Solaris
Attach Kit 2.0

¢ Using the extracted software, as described in “Uncompressing the software
package’ on page 29.

When you install the host software, you must perform the following tasks:

& Instal any reguired Solaris patches, in the order recommended by Solaris,
before installing the host software.

Note

For the latest patch and operating system information, see the Compatibility
and Configuration Guide at
http://now.netapp.com/NOW/knowledge/docs/docs.shtmis.

¢ Install the SAN Host Attach Kit software.

Toinstall the Solaris patches, complete the following steps.

Sep | Action

1 | Ensurethat you are logged in as root.

2 | Obtain and install the latest Solaris-recommended patch cluster from
your Solaris provider or http://sunsolve.sun.com.

You might receive error messages or warnings during installation that are
specific to your configuration. For more information about these messages, see
“Error messages or warnings during installation” on page 119.
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Installing the host
software

32

Toinstall the host software, complete the following steps.

Sep

Action

1

Ensure that you are logged in asroot.

Change to the directory where the CD-ROM or extracted software

resides:

¢ If you areinstalling software from the CD-ROM, mount the CD-
ROM on the host system and change to the directory where the
CD-ROM is mounted (for example, to change to /cdrom/cdromo0,
enter cd /cdrom/cdrom0).

¢ |f you extracted NetApp software from the NOW site, changeto
the ntap_solaris fcp 2 0 directory where you extracted the
software (for example, cd /tmp/ntap solaris fcp 2 0)

Enter the following command to install the software:

./install

Atthe continue with install? prompt, answer y to continuethe
installation.

Result: Theinstall script verifies the status of Solaris and Veritas
patches on your system, and prompts you for switch information.

AttheIs host connected to a Cisco SWITCHED fabric? prompt,
enter y or n.

Result: If you answer y, theinstall script sets the FCP link topology
to Point-to-Point in the Ipfc.conf file.

Atthewill device be used in a switch configuration with
Veritas DMP (Dynamic MultiPathing?) prompt, enter y or n.

& If you answer yes, the system checksfor ASL software, and asks
if you want to exit the installation if the software is not installed.
To exit theinstallation, enter y. Obtain the ASL 4.0 CD-ROM
provided with your host attach kit and install ASL 4.0 according
to the procedure described in Installing and Managing
VERITAS® Array Support Library 4.0 for NetApp® Filers.To
continue the install ation, enter n.

The system installs the software and exits when theinstallation is
complete.
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Sample output from
the install script

Sep | Action

7 | Verify theinstallation by observing LEDs for the Power-On Self-Test

(POST) through the openings in the HBA's mounting bracket.

The following table displays normal LED patterns. Green indicates
power and yellow indicates port activity.

Green LED Yellow LED Sate

OFF Flashing (irregularly) POST processing in
progress

ON Slow blink (1 Hz) Normal—1 Gb link
rate

ON Fast blink (4 HZ) Norma—2 Gb link

rate

Slow blink (1 Hz)

OFF

Norma—Iink down
or not yet started

For asummary of all the HBA LEDS, see:
¢ “HBA LEDs and specifications’ on page 142 for LP9002 HBAS
¢ “HBA LEDsand specifications’ on page 158.for LP10000 HBAS

The following examples show sample output from the install script.

Successful installation without multipathing: Thefollowing isan
example of afirst-time installation for a configuration that does not reguire

VERITAS DMP software:

# ./install

Continue with install? [y,n,?,qly
Checking for Solaris 9 Patches.

Solaris Patches are up to date.
No Solaris Patches required for Veritas 4.0.
Please check http://support.veritas.com for updates.

Is host connected to a Cisco SWITCHED fabric?[n]

Chapter 3: Installing the NetApp Software Package
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Will device be used in a switch configuration with Veritas
DMP (Dynamic MultiPathing)?[n] [y,n,?,q] n

Installing Emulex driver lpfc now ...

lpfc install completed successfully.
Updating sd parameters in /etc/system
Installing NTAPfcfwlOk now ...

NTAPfcfwlOk install completed successfully.
Installing NTAPfcfw9002 now ...

NTAPfcfw9002 install completed successfully.
Installing NTAPsanlun now ...

NTAPsanlun install completed successfully.

sanlun Installation complete. Log is in
/tmp/sanlun_install log.813.

Successful installation with multipathing: Thefollowing isan example of
afirst-timeinstallation for a fabric-attached host that uses VERITAS DMP
software. In this example, the NetApp ASL 4.0 for Veritasis not yet installed:

# ./install

Continue with install? [y,n,?,qly
Checking for Solaris 9 Patches.

Solaris Patches are up to date.
No Solaris Patches required for Veritas 4.0.
Please check http://support.veritas.com for updates.

Is host connected to a Cisco SWITCHED fabric? [n] [y,n,?,q]l n

Will device be used in a switch configuration with Veritas
DMP (Dynamic MultiPathing)?[n] [y,n,?,q] y

Warning: NetApp ASL is not installed. NTAPasl is required. See
NetApp ASL CD.

Host software installation



Do you want to exit this installation and install NTAPasl package

now? [yl n

Installing Emulex driver lpfc now ...

lpfc install completed successfully.
Updating sd parameters in /etc/system
Installing NTAPfcfwlOk now ...

NTAPfcfwlOk install completed successfully.

Installing NTAPfcfw9002 now ...

NTAPfcfw9002 install completed successfully.

Installing NTAPsanlun now ...
NTAPsanlun install completed successfully.

sanlun Installation complete. Log is in
/tmp/sanlun_install log.813.

Chapter 3: Installing the NetApp Software Package
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Host software installation

Upgrading the host software

Installation upgrade
tasks

Version of the
uninstall script to
use

Uninstalling the
host software

36

To upgrade a host system that has a previous version of the FCP Solaris Attach
Kit 2.0 installed, you must:

1. Uninstall - remove the previous FCP Solaris Attach Kit software, and save
HBA configuration information and persistent bindings.

2. Install - add the latest FCP Solaris Attach Kit components and restore HBA
information and persistent bindings.

You must use the uninstall script from the version 2.0 software you obtained in
“Obtaining the software package” on page 27 to uninstall previous versions of
the host software.

Caution
If you are upgrading from version 1.0 of thiskit, do not use the uninstall script
from your 1.0 software. The 1.0 uninstall script removes HBA configuration
information, including persistent bindings. If you use the existing 1.0 uninstall
script in the /opt/NTAPsanlun/bin directory, you will not have backups of your
persistent bindings.

To uninstall the host software, complete the following steps.

Sep | Action

1 | Ensurethat you are logged in as root.

Host software installation




Sample output for
uninstalling the
host software

Step

Action

Change to the directory where the CD-ROM or extracted software

resides:

¢ If you areinstalling software from the CD-ROM, mount the CD-
ROM on the host system and change to the directory where the
CD-ROM is mounted (for example, to change to /cdrom/cdromo,
enter cd /cdrom/cdrom0).

¢ |f you extracted NetApp software from the NOW site, change to
thentap_solaris fcp 2 0 directory where you extracted the
software (for example, cd /tmp/ntap solaris fcp 2 0)

Enter the following command to remove the existing software:

./uninstall

Attheare you sure you want to uninstall lpfc and sanlun

packages? enter y.

Result: Theuninstall script creates abackup copy of the lpfc.conf
and sd.conf HBA configuration filesto /usr/tmp. The backup files are
named as follows:

& Ipfc.conf.save
¢ sd.conf.save

If abackup copy already exists, the install script prompts you to
overwrite the backup copy.

On the command line, reboot the host by entering the following
command:

reboot -- -r

The following example shows output from the uninstall script.
# ./uninstall

Are you sure you want to uninstall lpfc and sanlun packages?
lyn,?,ql ¥

Creating backup copy of lpfc.conf...
/usr/tmp/lpfc.conf.save already exists.
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Do you want to overwrite? (If not, uninstall will exit.) [y,n,?,q]
Y

Creating backup copy of sd.conf...
/usr/tmp/sd.conf.save already exists.

Do you want to overwrite? (If not, uninstall will exit.) [y,n,?,q]
Y

Saving /kernel/drv/lpfc.conf and /kernel/drv/sd.conf to /usr/tmp
Removing HBAnyware. ..

HBAnyware successfully removed.

Removing lpfc ...

lpfc successfully removed.

Removing NTAPfcfwlOk ...

NTAPfcfwl0Ok successfully removed.

Removing NTAPfcfw9002

NTAPfcfw9002 successfully removed.

Removing changes to /etc/system file ...

Removing NTAPsanlun ...

NTAPsanlun successfully removed.

Remove process complete. Log is in /tmp/sanlun remove log.1413

PLEASE REBOOT THE SYSTEM NOW

Upgrading the host  To upgrade the host software, complete the following steps.
software

Sep | Action

1 | Ensurethat you are logged in as root.

2 | Changeto the directory where the CD-ROM or extracted software

resides:

¢ If you areinstalling software from the CD-ROM, mount the CD-
ROM on the host system and change to the directory where the
CD-ROM is mounted (for example, to change to /cdrom/cdrom0,
enter cd /cdrom/cdrom0).

¢ |f you extracted NetApp software from the NOW site, change to
the ntap_solaris fcp 2 0 directory where you extracted the
software (for example,cd /tmp/ntap solaris fcp 2 0)
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Step

Action

Enter the following command to install the software:

./install

Atthecontinue with the install? prompt, entery.

Result: The install script verifies the Solaris patches on your
system and prompts you for switch information.

AttheIs host connected to a Cisco SWITCHED fabric? prompt,
enter y or n.

Result: If you answer y, theinstall script setsthe FCP link topology to
Point-to-Point in the Ipfc.conf file.

Atthewill device be used in a switch configuration with
Veritas DMP (Dynamic MultiPathing? prompt, enter y or n.

¢ If youanswer yes, the system checksfor ASL software, and asksif
you want to exit theinstallation if the software is not installed.

To exit the installation, enter y. Obtain the ASL 4.0 CD-ROM
provided with your host attach kit and install ASL 4.0 according to
the procedure described in Installing and Managing VERITAS®
Array Support Library 4.0 for NetApp® Filers.To continue the
installation, enter n.

Note
If you receive an error, go to “Ipfc.conf file configuration error” on
page 120.

The system restores persistent bindings and settings in the sd.conf file,
installs new software and exits when the installation is complete.

Chapter 3: Installing the NetApp Software Package 39



40

Sep | Action

7 | Verify theinstalation by observing LEDs for the Power-On Self-Test
(POST) through the openings in the HBA's mounting bracket.

The following table displays normal LED patterns. Green indicates
power and yellow indicates port activity.

Green LED Yellow LED Sate

OFF Flashing (irregularly) | POST processing in
progress

ON Slow blink (1 Hz) Normal—1 Gb link
rate

ON Fast blink (4 Hz) Normal—2 Gb link
rate

Slow Blink (1 Hz) OFF Normal—Iink down
or not yet started

For asummary of al the HBA LEDS, see:
¢ “HBA LEDs and specifications’ on page 142 for LP9002 HBASs
¢ “HBA LEDsand specifications’” on page 158.for LP10000 HBAS

Successful upgrade: Thefollowing isan example in which the install script
restores persistent bindings and HBA parameters saved from a previous uninstall.

# ./install

Continue with the install? [y,n,?,qly
Checking for Solaris 9 Patches.

Solaris Patches are up to date.
No Solaris Patches required for Veritas 4.0.
Please check http://support.veritas.com for updates.

Is host connected to a Cisco SWITCHED fabric?([n] [y,n,?,q] n

Will device be used in a switch configuration with Veritas
DMP (Dynamic MultiPathing)?[n] [y,n,?,q] y

Installing Emulex driver lpfc now ...
Saved persistent binding entries were found
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WWPN bindings:

502980010200ccfb:1pfc4t0
50a980030200ccfb:1pfc5t0
50a980030200cd08:1pfcOt0
50a980010200cd08:1pfclt0

WWPN 50a980010200ccfb:1pfcdt0 Keep it? (y/n) [yl
WWPN 50a980030200ccfb:1pfc5t0 Keep it? (y/n) [yl
WWPN 50a2980030200cd08:1pfc0t0 Keep it? (y/n) [yl
WWPN 50a980010200cd08:1pfclt0 Keep it? (y/n) [y]

Installer has detected sd.conf.save file.

Do you want to use the saved sd.conf.save file?[n] [y,n,?,ql ¥y
lpfc install completed successfully.

Updating sd parameters in /etc/system

Installing NTAPfcfwlOk now ...

NTAPfcfwlOk install completed successfully.

Installing NTAPfcfw9002 now ...

NTAPfcfw9002 install completed successfully.

Installing NTAPsanlun now ...

NTAPsanlun install completed successfully.

sanlun Installation complete. Log is in
/tmp/sanlun_install log.688.

#
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Host software installation
Installing only NTAPsanlun software

Why install only
NTAPsanlun
software?

Installation tasks

Uninstalling
NTAPsanlun
software

42

NTAPsanlun software provides troubleshooting and monitoring commands that
help you manage LUNs and host HBAS. Sites that want to upgrade to the latest
NTAPsanlun tools without changing the existing SAN configuration or
modifying the HBA driver can uninstall and install only the latest NTAPsanlun
tools.

Toinstall the latest sanlun tools you must enter:
¢ uninstall -p - toremove the current NTAPsanlun tools
¢ install -p -toinstal thelatest NTAPsanlun tools

To uninstall NTAPsanlun, complete the following steps:

Sep | Action

1 | Ensurethat you are logged in as root.

2 | Change to the directory where the CD-ROM or extracted software

resides:

¢ If you areinstalling software from the CD-ROM, mount the CD-
ROM on the host system and change to the directory where the
CD-ROM ismounted (for example, to change to /cdrom/cdrom0,
enter cd /cdrom/cdrom0).

¢ If you extracted NetApp software from the NOW site, change to

the ntap_solaris fcp 2 0 directory where you extracted the
software (for example, cd /tmp/ntap solaris fcp 2 0)

3 | Enter the following command to remove the existing software:

./uninstall -p

4 | Attheare you sure you want to uninstall the sanlun
package? enter y.

Result: Theuninstall script removes the NTAPsanlun software

Host software installation



Sample output for
uninstalling the
NTAPsanlun
software

Installing
NTAPsanlun
software

The following example shows output from the uninstall -p script.

# ./uninstall -p

Removing NTAPsanlun

Are you sure you want to uninstall the sanlun package? [y,n,?,qly
NTAPsanlun successfully removed.

Remove process complete. Log is in /tmp/sanlun remove log.1210

#

Toinstall the latest NTA Psanlun software, complete the following steps.

Sep

Action

Ensure that you are logged in as root.

Change to the directory where the CD-ROM or extracted software
resides:

*

If you areinstalling software from the CD-ROM, mount the CD-
ROM on the host system and change to the directory where the
CD-ROM is mounted (for example, to change to /cdrom/cdromo0,
enter cd /cdrom/cdrom0).

If you extracted NetApp software from the NOW site, change to
the ntap_solaris fcp_2 0 directory where you extracted the
software (for example, cd /tmp/ntap solaris fcp 2 0)

Enter the following command to install the software:

./install -p

Theinstall script checks the host for FCP Solaris Attach Kit software:

*

*

If no software is detected, the install script installs NTAPsanlun
software and exits.

If aprevious version of the FCP Solaris Attach Kit is detected, the
system shows the list of installed components and displays the
Continue with install? prompt. Answer y to complete the
install ation.
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Sample output for The following example shows output from the install -p script.

installing the # ./install -p

NTAPsanlun

software Some components are already installed.
NTAPsanlun: NOT INSTALLED -- NEEDED
lpfc: 6.01F
NTAPfcfw9002: 3.92a2 - for Emulex LP9002 only
NTAPfcfwlOk: 1.90a4 - for Emulex LP10000 only
NTAPasl: V2.0 - Check for latest NTAPasl

This script will install the following components:
NTAPsanlun: 2.0N20041217_1720(380705)

To upgrade from a previous version, first run the uninstall script,
then run the install script again.

If some packages are missing on your system, please continue with
install (Continuing with install will not overwrite any existing

components. )

Continue with install?[n] I[y,n,?,q] y
Installing NTAPsanlun now...

NTAPsanlun install completed successfully.
sanlun Installation complete. Log is in

/tmp/sanlun_install log.1223.
#
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Adding the HBAnyware package

What is
HBAnyware?

Installation tasks

Installation
requirements

Adding HBAnyware

HBAnyware is an optional software package that is part of the Emulex 6.01
driver. HBAnyware provides a GUI interface that runs on an X-Windows server.
You can use HBAnyware to manage and troubleshoot HBASs attached to a SAN.

HBAnywareisavailable on LP9002 and L P1000 HBAsthat include Emulex 6.01
driver software.

Adding the HBAnyware package involves:

¢ Adding HBAnyware software

& Setting environment variables

¢ Starting HBAnyware on the HBAnyware server

The HBAnyware package isincluded in the ntap_solaris fcp_2.0.tar.Z file, and
ismoved to the /ntap_solaris fcp 2 0 directory when you install FCP Solaris
Attach Kit 2.0. Before you add the HBAnyware package you must install:

¢ FCP Solaris Attach Kit 2.0 software
¢ JavaRuntime Environment (JRE), version 1.4 or later

To add HBAnyware, complete the following steps:

Step

Action

1

Ensure that you are logged in as root.

Change to the ntap_solaris fcp 2 0 installation directory that contains the
HBAnyware software.

cd natap solaris fcp 2 0/hbanyware
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Step

Action

Enter the following command to add the software:
pkgadd -4 .
Result:

The system displays the packages that you can add.

Enter 1 to select the HBAnyware package:

Select packages(s) you wish to process (or ‘all’ to process all
packages) .
(default: all) [?,??,q]:1

Result:

The system checks for files that are already installed or in use.

Enter n at the prompt to save SAN Host filesthat arein use.

Example: Do you want to install these conflicting files? [y,n,?,q] n

Enter y at the prompt to continue the installation.

Do you want to continue with the installation of <HBAnywares[y,n,?ly
Result:

The system executes an installation script and adds the HBAnyware package.

Enter g at the following prompt to exit the pkgadd utility:

Select packages(s) you wish to process (or ‘all’ to process all
packages) .
(default: all) [?,??,ql:q

Adding the HBAnyware package




Setting To set the environment variables follow this step:
environment
variables

Sep | Action

1 | Enter one of the following:

¢ If you areusing /bin/sh, enter setenv DISPLAY <hostnames: 0

¢ If you are using /bin/csh, enter:
set DISPLAY=<hostname>:0
export DISPLAY

Starting To start HBAnyware, compl ete the following step.
HBAnyware

Sep | Action

1 | Onthe HBAnyware server, enter:
/usr/sbin/hbanyware/hbanyware &

Result: The HBAnyware interface displays on the host system.

Note
HBAnNyware starts automatically after a system reboot.

Additional Refer to Emulex documentation for information about how to use HBAnyware
information software.
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Upgrading the HBA firmware

When to upgrade The SAN Host 2.0 Attach Kit provides firmware for LP9002 and L P10000
firmware HBAs.

Network Appliance recommends that you upgrade firmware if:

¢ You areinstaling the FCP Solaris Attach Kit 2.0 with new or existing
LP9002 HBA- firmware provided with this release includes a variety of
software fixes, and is a so required to support Solaris Dynamic
Reconfiguration features.

¢ Thefirmware you have does not match the level required by the HBA driver
- this can occur if you download the wrong version, or if you purchase the
HBA from a company other than Network Appliance. Refer to the online
Compatibility and Configuration Guide for NetApp's FCP and iSCS
Products at http://now.netapp.com/NOW/knowledge/docs/docs.shtml to
verify that you have the correct firmware revision.

If you are using an LP10000 HBA that was provided by Network Appliance you
do not need to upgrade your firmware. This HBA is shipped with the required
firmware version.

Tasks forupgrading  To upgrade HBA firmware, you must complete the following tasks:

firmware . . .
1. Check the current firmware version level and determine whether the HBA

firmware needs to be upgraded.

2. If thelatest firmware version level is not installed, obtain the correct
firmware file in the host software package on the CD-ROM or the NetApp
NOW site.

3. Upgrade the HBA firmware.

Locating firmware Theinstall command installs the firmware files in the following directories:

files * /opt/NTAPfcfw9002/cd392a2.awc - for LP9002 firmware (single channel
only)
¢ /opt/NTAPfcfw10k/td190a4.all -for LP10000 firmware (both single and dual
channel)
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At the time this book was written, the firmware installed is version 1.90a4 for the
LP1000 HBA, and version 3.92a2 for the LP9002 HBA.

Tools that upgrade You can usethe 1putil utility or the HBAnyware interface to upgrade Emulex
firmware HBA firmware for a Solaris host.

¢ Thelputil utility isautomatically loaded when the driver isinstalled.

¢ HBAnywareis an optional software package that is part of the Emulex 6.01
driver. The HBAnyware package isinstalled, but must be added to the host
system. Refer to “ Adding the HBAnyware package” on page 45 for
information about adding this package.

Checking the To check the firmware version, complete the following step.
firmware version

Sep | Action

1 | Onthe host command line, enter the following command:

sanlun fcp show adapter -v all

Result: The configuration information for each HBA is displayed,
including the firmware version.

Note
If you want to view configuration information for a specific HBA,
you can enter the sanlun fcp show adapter command with the
“adapter name” instead of the “all” option.

Sample output of The following example shows sample output from the sanlun fcp show
sanlun fcp show adapter command. In the output marked with boldface type, the adapter |pfcO
adapter command has the 1.90a4 firmware version.

sanlun fcp show adapter -v all

1pfcO WWPN:10000000c9370428
WWNN : 20000000c9370428
driver name: 1lpfc

model: LP10000

model description: Emulex LightPulse LP10000 2 Gigabit PCI Fibre
Channel Adapter
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serial number:

hardware version:

driver version:

firmware version:

Number of ports:
port type:
port state:
supported speed:

negotiated speed:

0S device name:

Obtaining the
correct firmware

0000c9370428

1001206d

6.01f; HBAAPI(I) v2.0.d,
1.90A4 (T2D1.90A4)

1

Fabric

Operational

2 GBit/sec

2 GBit/sec
/devices/pci@8,700000/fibre-channel@2

10-10-03

The HBA firmware isinstaled with the FCP Solaris Attach Kit 2.0 software.

If the correct firmware file is not installed in the /opt/NTAPfcfw9002 or
/opt/NTAPfcfw9002 directory, complete the following steps to obtain the correct

firmware.

Sep Action

1 | Obtainthe correct host software package, as described in “ Obtaining
the software package” on page 27.

2 | Instal the host software.

If you areinstalling for the first time, go to “Installing the host
software for the first time” on page 31

If you are upgrading the host software, go to “ Upgrading the host
software” on page 36

3 | Install HBA firmware.

Go to “Upgrading the HBA firmware”, below.

Upgrading the HBA
firmware
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To upgrade HBA firmware with the 1putil utility, complete the following steps
for each HBA you want to upgrade.
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Sep

Action

Change to the /usr/shin/Ipfc directory:

cd /usr/sbin/lpfc

Enter the following command to start the 1putil utility:
./lputil

Result: The utility opens, displaying the Main menu.

On the Main menu, enter the number 3 option for Firmware
Maintenance.

Result: The Firmware Maintenance menu is displayed.

On the Firmware Maintenance menu, enter the number 1 option for
Load Firmware Image.

Enter the firmware file name found in the
/opt/NTAPfcfw<hba_type>/directory.

Example :
¢ /opt/NTAPfcfw9002/cd392a2.awc - for the LP9002 directory
& /opt/NTAPfcfw10k/td190a4.all - for the L P10000 directory.

Result: The new firmware is transferred to flash ROM (upgraded).

Enter the o option to return to the Main menu.

On the Main menu, enter the number 2 option for Adapter
Information, and then enter the number 2 for Adapter Revision
Level.

Result: The adapter revision level is displayed. Verify that thisisin
the new revision level.

Enter o to return to the Main menu.

Enter o to exit the utility.

10

On the command line, reboot the host with the reconfigure option by
entering the following command:

reboot -- -r
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Step

Action

On the host command line, enter the following command and verify
that the new firmware revision level is displayed:

sanlun fcp show adapter -v all

Result: The configuration information for each HBA is displayed,
including the new firmware version.

Upgrading the HBA firmware




Creating Persistent Bindings 4

About this chapter

Topics in this
chapter

This chapter describes how to persistently bind afiler’s WWNN or WWPNsto a
particular target ID on the host.

This chapter discusses the following topics:

L 4

“Creating persistent bindings for the filer” on page 54

< “Preparing the filer for persistent bindings’ on page 56
% “Creating WWNN hindings” on page 58

% “Creating WWPN bindings’ on page 62

“Checking host and filer connectivity” on page 74

2
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Creating persistent bindings for the filer

Reason to create
persistent bindings
for the filer

What WWNNs and
WWPNSs are

Types of persistent
bindings

54

Creating persistent bindings between afiler (target) and the host (initiator) HBAs
guarantees that the filer is always available at the correct SCSI target ID on the
host. Without persistent bindings, the SCSI target ID is not guaranteed.

Thefiler’'sWWNN or WWPNs are persistently bound to a particular target ID on
the host. The host operating system then accesses the filer using the bound target
ID.

In the FCP environment, every node has a unique World Wide Node Name
(WWNN). NetApp assignsa WWNN to afiler based on the serial number of its
NVRAM card. The WWNN is stored on disk.

Each Fibre Channel device has one or more ports that are used to connect it to the
SAN network. Each port has a unique WWPN.

Both the WWNN and the WWPN are a 64-bit address represented in the
following format: nn:nn:nn:nn:nn:nn:nn:nn, where n represents a hexadecimal
value. For both filers and hosts, each port of the HBA has a unique WWPN.

There are two types of persistent bindings:

¢ WWNN—Thefiler's WWNN is persistently bound to atarget ID on the
host. You can bind by WWNN only if al of the following conditions are
true:

< You have a F8xx or FASOxx seriesfiler.
% You have no more than two target HBAs installed in the filer
% Thefiler's cfmode setting is standby.

¢  WWPN—The WWPN of each active port on the filer is persistently bound
to atarget ID on the host. You must use WWPN bindings in the following
configurations:

The filer has more than two target HBASs.

You are connecting to a F8xx or FAS9xx filer cluster and the cfmode
setting on the filersis partner or mixed.

You are connecting to a FAS270 filer.
% You are using port level zoning on your switch.

2
<

X3

2 2
<

X3
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Methods for You use the following methods for creating persistent bindings:
creating persistent

bindings Note — .
If you have other devicesin your SAN environment follow the vendor’s

instructions for creating persistent bindings for those devices.

¢ 1putil utility— you can usethe lputil utility to create either WWNN or
WWPN bindings.

¢ WWPN— Yourunthe create binding.pl script to create WWPN
bindings only.
¢ Manually editing the kernel/drv/Ipfc.conf file.

Network Appliance recommends that you create a backup of the Ipfc.conf
file before you edit it manually.

For detailed For detailed information about creating persistent bindings, see the following
information topics:

& “Preparing the filer for persistent bindings’ on page 56
¢ “Creating WWNN bindings’ on page 58
¢ “Creating WWPN bindings’ on page 62
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Creating persistent bindings for the filer
Preparing the filer for persistent bindings

Preparing the filer

Ensuring that the
fcp service is
licensed and
started

56

Before you create persistent bindings, you must prepare the filer by completing
the following tasks:

¢ Verifying that al cabling for your configuration is completed.

¢ Ensuring the FCP service is licensed and started. If the FCP serviceis not
started, the filer’s target FCP ports are not available to the initiator.

To ensure that the FCP service islicensed and started on the filer, complete the

following steps.
Sep | Action
1 | Onthefiler console, enter the following command:

license

Result: Thefiler console displays the codes for licensed protocols.

If...

Then...

The console displays a
license code for the FCP
service

Proceed to Step 3.

The consol e does not
display alicense code for
the FCP service.

1. Enter the following command to
license the FCP service:

license add code

codeisthe FCP license code
provided to you by Network
Appliance.

2. Proceed to Step 3.
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Step

Action

If...

Then...

You have an F8xx or
FASOxx filer

Proceed to Step 4.

You have a FAS270 filer

1. Reboot thefiler.

Result: The port labeled Fibre
Channel 1isenabled as atarget
FCP port.

2. Proceed to Step 4.

Enter the following command to start the FCP service:

fcp start
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Creating persistent bindings for the filer

Creating WWNN bindings

Tasks for creating
WWNN bindings

Verifying that the
filer’'s cfmode
setting is standby

Obtaining the filer’s
WWNN

58

To create persistent bindings using the filer’s WWNN, you must complete the
following tasks.

Verify that your filer has no more than two target HBASs
¢ Verify that the filer's cfmode setting is standby

¢ Obtainthefiler's WWNN

¢ Create persistent bindings using the 1putil utility

4

Note
If you have multiple filers, filer clusters, and hosts, repeat the following
procedures for each host and the clusters or filers with which the host
communicates.

To verify that the filer’s cfmode setting is standby, compl ete the following step.

Sep | Action

1 | Onthefiler console, enter the following command:

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

Example:

filer 1> fcp show cfmode
fcp show cfmode: standby

If your filer isin astate other than standby, you must configure WWPNSs because
WWNNSs are not supported. Call Customer Support if you need to change your
mode and WWPN bindings.

To obtain the filer’s WWNN, complete the following steps.
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Sep

Action

On the host, use the telnet command or a serial console to access
thefiler.

On thefiler command line, enter the following command to show the
filer's WWNN:

fcp nodename

Result: Thefiler’s WWNN (or Fibre Channel node name) is
displayed in aformat with colons and without colons.

Example:

filerX> fcp nodename

Fibre Channel nodename: 50:a0:09:00:55:CC:66:DD
(5029800055CC66DD)

filerX>

Keep this session available, so that you can copy and paste the
WWNN (without colons) in the next procedure when you creste
persistent bindings between the host’s target |Ds and the filer’s
WWNN.

Creating persistent ~ To map the filer WWNN to the host target ID and thereby create persistent
bindings bindings, complete the following steps.

Note

The host HBAs are named by the operating system. In the examplesin this book,
the default names assigned to the HBAs are IpfcO and Ipfcl.

Sep

Action

1

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

Change to the /usr/shin/lpfc directory:
cd /usr/sbin/lpfc

Enter the following command to start the 1putil utility:
./lputil

Result: The utility displays the Main menu.
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Step

Action

From the Main menu, enter the number 5 option for Persistent
Bindings.

Result: The Persistent Bindings menu is displayed.

From the Persistent Bindings menu, enter the number 4 option for
Bind Target Manually.

Result: A list of host HBAs s displayed.

Example:

Host Adapter 0 (lpfc0) is an LP10K (Ready Mode)
Host Adapter 1 (lpfcl) is an LP10K (Ready Mode)
Adapter (or X to Cancel) => 0

Select the desired adapter number to create a persistent binding.
For example, enter 0 for Host Adapter O (Ipfc0).

Result: The Select Binding Method menu is displayed.

From the Select Binding Method menu, enter the number 1 option to
bind by Node Name.

Enter the 16 Character Node Name by copying and pasting the filer
WWNN that you discovered in “Tasks for creating WWNN
bindings’ on page 58.

Enter the Target Number.

You can choose any target number from O to 511.

Best-practice guideline: The best-practice guidelineisto bind
the WWNN to the same target number (target ID) for all HBAson
every host using this particular filer. In a SAN with multiple filers,
choose a different target number (target ID) for each filer.

10

If you have a second host HBA, repeat Step 5 through Step 9 to
create a persistent binding.

Enter the 0 option to return to the Main menu.

12

Enter 0 (again) to return to the Main menu.

13

Enter 0 to exit the utility.
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Step

Action

14

With atext editor, open the /kernel/drv/sd.conf file on the host and
verify that the target ID you entered in Step 9 islisted in thisfile.

Example: The following line shows that the target ID mapped to
thefiler’s WWNN is 10.

name="sd" parent="lpfc" target=10 lun=0;

Note

If you have multiplefilers or clusters connected to this host you must
enter the WWNN and target 1D mappings for each additional filer or
cluster.

15

On the command line, reboot the host with the reconfigure option by
entering the following command:

reboot -- -r
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Creating WWPN bindings

Script for creating
WWPN bindings

Rules the script
uses for WWPN
bindings

62

The NetApp-provided create _binding.pl script enablesyou to
automatically bind the WWPNs of asinglefiler’s active ports to atarget ID and
saves these bindings in the /kernel/drv/Ipfc.conf file.

For new installationsin which there are no existing WWNN bindings, the
create binding.pl script accessesthefiler's WWPN list and
automatically binds the WWPNSs to target | Ds and updates the
/kernel/drv/Ipfc.conf file.

If you are upgrading an existing install ation from WWNN bindings to WWPN
bindings, or if you want to redo your WWPN bindings, the

create binding.pl script savesthe existing |pfc.conf fileto
/kernel/drv/Ipfc.conf NTAP[date-stamp]. The script then del etes the WWNN or
WWPN bindings in the Ipfc.conf file and replaces them with WWPN bindingsto
the new target IDs. The previous WWNN or WWPN bindings remain in the
/kernel/drv/Ipfc.conf file but are commented out. You can refer to the commented
out settings for information about your previous bindings.

The script uses the following rules for creating WWPN bindings:
& |nitiators bind to accessible targets only.

¢ For multipath configurations with VERITAS VxVM and DMP software, the
script automatically creates bindings for all accessible paths to the filer.

¢ On non-multipathing hosts, an initiator cannot bind to more than one active
port per filer. For these configurations, the script prompts you to select one
binding for one accessible path to the filer for each HBA.

¢ When thefiler's FCP cluster failover mode (cfmode) is set to standby, the
script creates bindings for only the active A ports on the filersin a cluster.
Standby mode means that the B ports are not available to the initiator until a
takeover occurs.

¢ Whenthefiler’'s FCP cluster failover modeis set to mixed or dual_fabric, the
script creates bindings for all available A and B ports.

¢ The script has two options for configurations that have multiple paths to the
filer.

-d—enables you to configure bindings for all available paths when
VERITAS VXVM with DMPisinstalled.
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Prerequisites for
using the
create_bhinding.pl
script

Filer prerequisites

-D—enables you to configure bindings for all available paths when
VERITAS VxVM with DMPisnot yet installed.

Caution
All multipath configurations require VERITAS VXVM with DMP. If you
use the -D option to create bindings and you do not have VERITAS
software, you must install VERITAS software after you create bindings.
You cannot create or use LUN data until VERITAS software isinstalled.

Tousethe create binding.pl script, your configuration must meet the
following prerequisites:

*

NetApp SAN Host software installation

You must have installed the host software according to the procedures

described in “Installing the host software for the first time” on page 31 and

rebooted using the reboot command.

Cabling

Thecreate binding.pl script checkstheavailability of pathsfromthe

host to the filer. All cables must be connected correctly between the host

system and thefiler.

Zoning

If zoning is configured on your switches, the zones must be configured

correctly and must be active. You can verify that zones are configured

correctly in the following ways:

< By checking the zoning information on the switch to verify that the filer
ports and the host ports are visible to the switch.

< By verifying that filer ports are visible to the host. You can run the £cp
show initiator command onthefiler consoleto view the WWPNs
of initiators connected to the filer'starget HBAS.

Cluster configurations

The create binding.pl script configures WWPN bindings for both

filersin acluster configuration. If you have a cluster configuration, the

cluster must be set up and configured before you run the script.

Tousethe create binding.pl script, your filer must meet the following
prerequisites
¢ Remote Shell (rsh) service
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Guidelines for
using the script

64

The script usesthe rsh service to accessthefiler. You enable the rsh service
by entering the following command:

options rsh.enable.on
The FCP service must be licensed and started on thefiler.

The SAN Solaris host must be atrusted host of the filer. You use the
following filer command to make the SAN Solaris host atrusted host:

options trusted.hosts <hostnames

Apply the following guidelines when using the create _binding.pl script
for your configuration:

¢ Multiple hosts connected to the same filer

If you have multiple hosts connected to the same filer or CFO pair, you must
runthe create binding.pl script on each host.

Path assignments for non-DMP configurations

For non-DMP configurations with multiple hosts, you must run the
create_binding.pl script on each host. The script enables you to
choose one path from up to four possible paths from each HBA to thefiler. If
you do not choose a path, the script assigns one by default.

If you accept the default path assignments, the script assigns the same path to
each host by default. This overloads one path to the filer with all traffic from
all hosts. Beforeyou runthe create binding.pl script on each host,
you must plan to balance the available paths assigned among your hosts.
Converting from WWNN bindings to WWPN bindings

Device files might be renamed when you convert from WWNN bindings to
WWPN bindings. VERITAS DMP recognizes the renamed devices. If you
do not have VERITAS DMP and you configured your application to access
raw devices, you must reconfigure your application to use the new device
names.

Existing bindingsin the Ipfc.conf file

If you already created persistent bindings by manually editing the Ipfc.conf
file, you must remove these bindings before you run the

create binding.pl script.

Thecreate binding.pl script modifiesthe persistent bindings listed
only under the following line in the Ipfc.conf file:

# BEGIN: LPUTIL-managed Persistent Bindings

If you manually created bindings in other sections of the Ipfc.conf file and
did not remove them, the create_binding.pl script does not update or remove
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these bindings. If your manual bindings are at the end of the file and you did
not remove them, these bindings will be loaded to your configuration, not
the bindings updated by the create binding.pl script.

When the script The create binding.pl script does not automatically update WWPN

does not automate bindings if you already have existing WWPN bindings saved in the

bindings /kernel/drv/Ipfc.conf file. The script instead provides information about the
bindings that it finds. You might have existing bindings in the following
situations:

¢ You have one host connected to multiple filers or clusters, and you aready
used the script to create bindings for one filer or one cluster.

¢ You replaced afailed HBA on thefiler and installed a new HBA.
¢ You have WWPN bindings from a previous configuration.

In these situations, you can usethe create binding.pl script to obtain
information about available paths from the host to the filer. The script detects
which filer ports are connected to host HBA ports and displays the WWPN
bindings for these paths on the host console. You can add these WWPN bindings
to the /kernel/drv/Ipfc.conf file yourself. You can edit the file manually or usethe
lputil utility to add these bindings.

Note
Network Appliance recommends that you create a backup of the Ipfc.conf file
before you edit it manually.

Creating WWPN To create WWPN hindings, complete the following steps.
bindings

Sep | Action

1 | Ensure that you are logged in to the host with root privileges.

2 | Changeto /opt/NTAPsanlun/bin directory:

cd /opt/NTAPsanlun/bin
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Step

Action

Enter the following command:

create binding.pl -1 ‘login:passwd, login:passwd’ -n
filer -d -D

- | login: passwd is the login name and password used to log on to the
filer. Use a quoted, comma separated pair to specify two different
login:passwd strings for afiler and it’s partner.

-nfiler isthefiler's host name.

For cluster configurations, you specify one member of the
cluster. The script detects and configures bindings for the partner
filer.

-d enabl es the script to process information for Veritas DMP
configurations.

Usethe -d option if you have already installed VERITAS
Volume Manager (VxVM) with DMP. If you use the -d option
for DMP configurations, the script automatically configures
WWPN bindings for all accessible paths to thefiler.

-D enables the script to create bindings for all accessible pathsto the
filer. Use this option if you have multiple paths to the filer, but have
not yet installed VERITAS VxVM with DMP.

Caution
The -D option enables you to configure persistent bindings even if
you have not yet installed VERITAS software. If you have multiple
paths to thefiler, you must install VERITAS software after you
configure persistent bindings. Multipathing software is required for
configurations with multiple paths to the filer.

Example :

./create binding.pl -1 root -n filer 1
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Sep | Action

40 1f...

Then...

You have asingle-
attached or direct-
attached configuration

The script displays the new WWPN
bindings and prompts you to save them to
the Ipfc.conf file.

1. Enter y to save the new WWPN
bindings.

2. Proceed to Step 5.

You have VXVM with
DMP and you did not
use the -d option to the
create_binding.pl script
inStep 3

The script displays the following warning
becauseif you do not use the -d option, the
create_binding script will not discover
multiple paths to the filer:

WARNING: You have Veritas VxVM
installed but you have not
specified the -d option to turn on
DMP support.

WARNING: Do you wish to continue
with this configuration (y/n) I[n]

1. Enter n to exit the script.

2. Rerunthecreate binding.pl
script with the -4 option.

3. Enter y at the prompt to continue the
script and bind by WWPN.

Result: The script displays the new
WWPN bindings and prompts you to
save them to the Ipfc.conf file.

4. Enter y to save the new WWPN
bindings.

5. Proceed to Step 5.
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Step

Action

If...

Then...

You have VxVM and
DMP instaled and:

¢ Youdo not havea
multipathing
configuration

¢ Youdidnot use
the -4 option of
the scriptin Step 3

The script displaysthe following warning.
If you enter y to continue, the script
alows you to choose only one path to the
filer for each HBA.

WARNING: You have Veritas VxVM
installed but you have not
specified the -d option to turn on
DMP support.

WARNING: Do you wish to continue
with this configuration (y/n) [n]

1. Enter y to continue.

2. For each HBA, choose one of the
available paths to the filer. Each path
isaWWPN binding.

3. When prompted, enter y to save the
new WWPN bindings to the Ipfc.conf
file.

4. Proceed to Step 5.
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Sep | Action
5 | With atext editor, open the /kernel/drv/sd.conf file on the host and
create an entry for the target 1D mapped to the filer’'s WWPN.
Example: Thecreate binding.pl script addsthe following
entry to the /kernel/drv/Ipfc.conf file:
fcp-bind-WWPN="50a2980010300e073:1pfc0t0, where
¢ wwpn - 50a980010300e073
& IpfcO - the Ipfc diver and instance
¢ 10 - thetarget number
The corresponding entry in the /kernel/drv/sd.conf fileis asfollows:
name="sd" parent="lpfc" target=0 lun=0;
Note
If the host is connected to multiple filers or clusters, you must create
entries in sd.conf for each additional filer or cluster, and for each
LUN mapped to the host.
6 | Onthe host console, reboot the host with the reconfigure option by
entering the following command:
reboot -- -r
Sample Converting from WWNN to WWPN: The following lines show sample
create_binding.pl output for converting existing WWNN bindings to WWPN bindings for a
outputs multipath host with DMP software.

# ./create binding.pl -1 root -n filer 1 -d

Filer: <filer 1>: NetApp Release 6.5: Tue Jan 6 00:49:17 PST 2004

Filer: <filer 2>: NetApp Release 6.5: Tue Jan 6 00:49:17 PST 2004

NOTE: Gathering Filer configurations ............

NOTE: Backup /kernel/drv/lpfc.conf file saved

to /kernel/drv/lpfc.conf .NTAP.0513 151917

NOTE: Existing Bindings#########H##H##HE#H
fcp-bind-WWNN="2000123456789abc:1pfclt0",
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"20000020370¢c27£7:1pfcot2";
WARNING: WWNN persistent bindings entries were found.

Delete these bindings? (y/n/q) [yl
NOTE: New lpfc.conf WWPN bindings########
fcp-bind-WWPN="50a980050200c139:1pfcOtO",
"50a980070200¢139:1pfcotl™,
"50a980010200¢139:1pfclto",
"50a980030200¢139:1pfcltl™,
"50a980050200c3ac:1pfcot2",
"50a980070200c3ac:1pfcot3™",
"50a980010200c3ac:1pfclt2an,
"50a980030200c3ac:1pfclt3";

NOTE: Previous bindings will be saved in the /kernel/drv/lpfc.conf
file as comments below the new bindings.

Commit these changes to lpfc.conf file? (y/n/q) [yl
New host installation—Cluster with multipathing: Thefollowing lines

show sample output for a multipathing host with DMP software. The host is
connected to a cluster. There are no existing bindings.

# ./create binding.pl -1 root -n filer 1 -d

Filer: <filer 1>: NetApp Release 6.5: Tue Jan 6 00:49:17 PST 2004
Filer: <filer 2>: NetApp Release 6.5: Tue Jan 6 00:49:17 PST 2004
NOTE: Gathering Filer configurations ............

NOTE: Backup /kernel/drv/lpfc.conf file saved to
/kernel/drv/lpfc.conf .NTAP.0514 122228

NOTE: Existing Bindings#####H###Hi#H#Et#

No bindings were found!

NOTE: New lpfc.conf WWPN bindings########

fcp-bind-WWPN="50a980050200¢139:1pfcOtO",
"50a980070200¢139:1pfcotl™,
"50a980010200¢139:1pfclto",
"50a980030200¢139:1pfcltl™,
"50a980050200c3ac:1pfcot2",

"50a980070200c3ac:1pfclOt3™",
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"50a980010200c3ac:1pfclt2",
"50a980030200c3ac:1pfclt3";

NOTE: Previous bindings will be saved in the /kernel/drv/lpfc.conf
file as comments below the new bindings.

NOTE: There are no difference between the Existing and New WWPN
Bindings.

Commit these changes to lpfc.conf file? (y/n/q) [yl

Non-DMP configuration with a cluster: The following lines show sample
output for non-DMP host connected to a cluster.

# ./create binding.pl -1 root -n filer 1 -d

Filer: <filer 1>: NetApp Release 6.5: Tue Jan 6 00:49:17 PST 2004
Filer: <filer 2>: NetApp Release 6.5: Tue Jan 6 00:49:17 PST 2004

WARNING: You have Veritas VxVM installed but you have not specified
the -d option to turn on DMP support

WARNING: Do you wish to continue with this configuration (y/n) I[n]
Yy

NOTE: Gathering Filer configurations ............

NOTE: Backup /kernel/drv/lpfc.conf file saved to
/kernel/drv/lpfc.conf .NTAP.0513 145228

NOTE: Existing Bindings#########H##H##HE#H
fcp-bind-WWPN="50a980050200c139:1pfcOto",
"50a980070200c139:1pfcotl™,
"502980010200c139:1pfcito",
"502980030200c139:1pfcitl™,
"50a980050200c3ac: lpfcot2",
"502980070200c3ac: lpfcot3™,
"502980010200c3ac: lpfcit2™,
"50a980030200c3ac: lpfclt3";

There are multiple paths possible for host adapter:lpfc0 to
Filer:filer 1. They are:

Path Filer WWPN Port
(1) 50a980050200cl39 (6a)
(2) 50a980070200c139 (7a)

Please choose a binding (1/2): [1]
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Default 50a980050200c139 path selected.

There are multiple paths possible for host adapter:lpfcl to

Filer:filer 1. They are:

Path Filer WWPN Port
(1) 50a980010200cl39 (4a)
(2) 50a980030200c139 (5a)

Please choose a binding (1/2):

[1]

Default 50a980010200c139 path selected.

There are multiple paths possible for host adapter:lpfc0 to

Filer:filer 1. They are:

Path Filer WWPN Port
(1) 50a980050200c3ac (6a)
(2) 50a980070200c3ac (7a)

Please choose a binding (1/2):

[1]

Default 50a980050200c3ac path selected.

There are multiple paths possible for host adapter:lpfcl to

Filer:filer 1. They are:

Path Filer WWPN Port
(1) 50a980010200c3ac (4a)
(2) 50a980030200c3ac (5a)

Please choose a binding (1/2):

[1]

Default 50a980010200c3ac path selected.

NOTE: New lpfc.conf WWPN bindings########

fcp-bind-WWPN="50a980050200c139
"50a980010200c139

"50a980050200c3ac

:1lpfcoto",
:1pfclto",
:1lpfcotln,

"50a980010200c3ac: 1lpfcltl";

NOTE: Previous bindings will be

saved in the /kernel/drv/lpfc.conf

file as comments below the new bindings.

NOTE: Existing WWPN bindings that are not already in
the New Binding list to be added ##########H###H##

"502980070200c139:1pfcOtl”
"50a980030200c139:1pfcltl”

"502980050200c3ac:1pfcot2"
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"50a980070200c3ac:1pfcOt3"
"50a980010200c3ac:1pfcltan
"50a980030200c3ac:1pfclt3"

NOTE: These bindings must be merged manually into the
/kernel/drv/lpfc.conf file.
Consult the release notes for more information.

Commit these changes to lpfc.conf file? (y/n/q) [yl

NOTE: Update your /kernel/drv/sd.conf file with new target IDs.

A "reboot -- -r" is now required.
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Checking host and filer connectivity

Displaying current To verify the host and filer connectivity by displaying the current persistent
persistent bindings  bindings, complete the following steps.

Note
You can perform this only after creating the persistent bindings and rebooting
with the reconfigure option, as described in “ Creating persistent bindings’ on
page 59.

Sep | Action

1 | Change to the /usr/shin/Ipfc directory:

cd /usr/sbin/lpfc

2 | Enter the following command to start the 1putil utility:
./lputil

Result: The utility displays the Main menu.

3 | From the Main menu, enter the number 5 option for Persistent Bindings.

Result: The Persistent Bindings Menu is displayed.

4 | From the Persistent Bindings menu, enter the number 2 option for Display All Nodes.

Result: A select-an-adapter menu is displayed.
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Step

Action

5 | Enter the number for the host adapter.

In
In
In
In
In
In

Example:
Visible Nodes:
Node

Transition
Transition
Transition
Transition
Transition
Transition

Mapped FCP Node

Press any key to continue:

20-0e-00-60-AA-50-FF-11
20-fc-00-60-AA-50-FF-11
10-00-00-00-BB-28-de-34
10-00-00-00-BB-5¢c-77-99
10-00-00-00-BB-14-FF-de
10-00-00-00-BB-00-22-6£
50-a9-80-03-55-CC-66-DD

10-00-00-60-AA-50-FF-11
10-00-00-60-AA-50-FF-11
20-00-00-00-BB-28-de-34
20-00-00-00-BB-5¢c-77-99
20-00-00-00-BB-14-FF-de
20-00-00-00-BB-00-22-6f
50-a9-80-00-55-CC-66-DD

Result: Thevisible nodeinformation is displayed with the node state, target IDs, WWPNSs, and
WWNNSs.

6 | For each HBA, verify that it has the correct target IDs and is persistently bound to the correct
filer WWNN.

Note
The filer WWNN must appear as Mapped FCP Node and not Automated FCP Node. Thefiler is
correctly bound only if it is reported as mapped.

7 | Upon completion, enter 0 to return to the Main menu.

8 | Enter 0 to exitthe 1putil utility.
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Creating, Configuring, and Managing LUNs

D

About this chapter This chapter describes how to configure igroups and LUNson thefiler, aswell as

how to display LUN and HBA information

Topics in this This chapter discusses the following topics:
chapter & “Creating LUNs on the filer” on page 78
& “Setting adaptive throttles’ on page 90
¢ “Configuring the LUNS’ on page 92
¢ “Displaying LUN and HBA information” on page 106
< “Displaying host LUN information” on page 107

» “Displaying information about paths to the filer” on page 109
< “Displaying host HBA information” on page 111
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Creating LUNSs on the filer

Tasks to create and
map LUNs on the
filer

Rule for creating
LUNs

Best practices for
creating LUNs

Verifying the filer’s
current cfmode

78

Before you can complete the host driver configuration, you must perform the
following tasks:

¢ Veify that the filer's FCP failover mode (cfmode) is set to a supported
value.

¢ Createanigroup on thefiler.
Anigroup is a collection of host WWPNSs.
¢ Create one or more LUNs on the filer and map the LUNsto an igroup.
¢ Record the LUN IDsthat you used to map the LUNSs to the igroup.
The host can access only the LUNs mapped to an igroup.

For additional information about cfmode and igroups, refer to the Data ONTAP
Block Access Management Guide at
http://now.netapp.com/NOW/knowledge/docs/ontap/ontap_index.shtml

You must ensure that the LUNs are in the filer’s gtree root or root of avolume.

The best practices for creating LUNs are the following:
¢ Donot put LUNsin /val/volO (the root volume).

& Enable space reservations.

¢ Disable scheduled auto snapshots.

For more information about creating and managing LUNS, see the Data ONTAP
Block Access Management Guide for FCP at
http://now.netapp.com/NOW/knowledge/docs/ontap/ontap_index.shtml.

To verify that the filer's current cfmode setting is correct for your configuration,
complete the following step:
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Sep | Action

1 | Onthefiler console, enter the following command:

fcp show cfmode

Result: The system displays the cfmode setting. The valid settings
are asfollows:

¢ F8xx or FAS9xx filers:

standby—Thisisthe default setting if you upgraded to Data
ONTAP version 6.5 from a previous version. The B ports
on thefiler are in standby mode and become active during a
takeover.

% partner—Thisis the default setting for new filers running
Data ONTAP 6.5. This setting enables the B ports on a
filer'starget HBAsto provide accessto LUNs on the
partner.

mixed—Each physical port supports three virtual ports: a
standby virtual port, a partner virtual port, and alocal
virtual port. In some cases, your filer's cfmode might be set
to mixed by your NetApp Professional Services
representative.

¢ FAS270 filers—The default and only valid setting is dual_fabric

2
<

2
<

If thefiler’'s cfmode is not one of the preceding default values,
contact your NetApp Professional Services representative.

The cfmode mode must be set to the same value for both filersin the
cluster. If each filer has a different value, the filer’s target FCP ports
cannot process traffic for local or partner LUNS.

Caution about Do not change the filer’'s cfmode without the direction or assistance of your
changing the filer’'s  NetApp Professional Services representative. Changing the cfmode means that
cfmode you also change the availabl e paths between the host and filer LUNS. If you

change the cfmode the host loses connectionsto LUNS. You must reconfigure the
host to discover the changes to available target ports.
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Creating an igroup
on the filer
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To create an igroup on the filer, complete the following steps on each filer or filer
cluster connected to the host.

Sep

Action

1

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

On the host, change to the /usr/sbin directory:

cd /usr/sbin

Enter the following command to print acommand to be run on the
filer that creates an igroup containing al the HBAs on your host:

./sanlun fcp show adapter -c

- c option prints the initiator-group-creation command on the screen.

Result: An igroup create command with the host's WWPNs
appears on the screen. The igroup’s name matches the name of the
host.

Example:

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

igroup create -f -t solaris "hostA" 10000000AA11BB22
10000000AA11EE33

In this example, the name of the host is “hostA,” so the name of the
igroup with the two WWPNs is “hostA.”

On the host in adifferent session, usethe telnet command to
access thefiler.

Copy the igroup create command from Step 2, paste the
command on the filer's command line, and press Enter to run the
igroup command on thefiler.

Result: Anigroupis created on thefiler.
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Sep | Action

6 | Onthefiler’scommand line, enter the following command to verify
the newly created igroup:

igroup show

Result: The newly created igroup with the host's WWPNs is
displayed.

Example:

filerX> igroup show
orca-sun9-gla (FCP) (ostype: solaris):
21:00:00:e0:8b:17:al:1b (logged in on: 4a)
21:01:00:e0:8b:37:al:1b (logged in on: 5a)
marlin (FCP) (ostype: solaris):
10:00:00:00:¢9:37:04:28 (not logged in)
10:00:00:00:¢9:37:04:29 (not logged in)
filerX>
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Step

Action

On thefiler’'s command line, enter the following command to show
the FCP initiator port names:

fcp show initiator

Result: The WWPNs for the FCP initiator HBAs and their igroup
are displayed.

Example: The following exampleisfor afabric-attached SAN
configuration with a clustered filer pair. Thefilers' cfmode setting is
partner and the target HBAs are installed in slots 9 and 11:

filerX> fcp show initiator
Initiators connected on adapter 9a:
Portname Group
10:00:00:00:¢9:2d:60:db solaris-2
10:00:00:00:¢c9:2d:61:45 solaris-1
10:00:00:00:¢c9:2b:8f:1b solaris-2

Initiators connected on adapter 9b:
Portname Group

10:00:00:00:¢9:2d:60:db solaris-2
10:00:00:00:¢c9:2d:61:45 solaris-1
10:00:00:00:¢c9:2b:8f:1b solaris-2

Initiators connected on adapter lla:
Portname Group

10:00:00:00:¢9:2d:60:db solaris-2
10:00:00:00:¢c9:2d:60:c4 solaris-1

Initiators connected on adapter 11b:
Portname Group

10:00:00:00:¢9:2d:60:db solaris-2
10:00:00:00:¢c9:2d:60:c4 solaris-1

Example: The following exampleisfor adirect-attached
configuration:

filerY> fcp show initiator

Initiators connected on adapter 9a:

Portname Group
10:00:00:00:AA:88:CC:11 solaris-1

Initiators connected on adapter 9b:
None connected.
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Creating LUNs with  The 1un setup command prompts you for information required for creating a
the lun setup LUN and an igroup and mapping the LUN to the igroup. When a default in
command brackets[] is provided, you can press Enter to accept the defaullt.

You can create an igroup and add the WWPNs to it when prompted. If you
already created an igroup, you can use an existing igroup and add the WWPNs.

You can interrupt the 1un setup process at any time by pressing Ctrl-C. Any
information that you entered is discarded.

To create LUNsusing the lun setup command, complete the following steps
on each filer or filer cluster connected to the host.

Sep | Action

1 | Onthefiler’'scommand line, enter the following command to create
aLUN:

lun setup

2 | Enter y in response to the prompt:

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

3 | Enter solaris inresponse to the next prompt:

Multiprotocol type of LUN
(image/solaris/windows/hpux/aix/linux) [image] :solaris

Note
If you select “image,” Data ONTAP determines which operating
system to use.
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Step

Action

Enter the appropriate LUN path in response to the next prompt:

A LUN path must be absolute. A LUN can only reside in a
volume

or gtree root. For example, to create a LUN with the name
"lun0" in the gtree root /vol/voll/q0, specify the path
as

"/vol/voll/g0/lun0"

Enter LUN path: lun path

Example: An example of alun_path is/vol/vol1/qgtreel/lun_sdata
or /vol/vol /hostA_O.

Caution
Do not create LUNs in /vol/volO.

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

Specify whether the new LUN is space reservation-enabl ed.

A LUN can be created with or without space reservations
being enabled.

Space reservation guarantees that data writes to that LUN
will never fail.

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

Note
Network Appliance recommends that you always enable space
reservation for LUNSs. This causes Data ONTAP to reserve enough
space in the volume so that writes to the LUN do not fail dueto a
lack of disk space. See the Data ONTAP Block Access
Administration Guide at
http://now.netapp.com/NOW/knowledge/docs/ontap/ontap_index.sht
ml and the Data ONTAP Release Notes at
http://now.netapp.com/NOW/knowledge/docs/ontap/ontap_index.sht
ml for more information about space reservations.
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Sep | Action

6 | Enter the LUN sizein response to the next prompt:

Size for a LUN is specified in bytes. You can use single-
character

multiplier suffixes: b(sectors), k(KB), m(MB), g(GB) or
t(TB) .

Enter LUN size:

Example: Anexampleis5g, meaning 5 GB of raw disk.

Result: A LUN with the specified size of raw disk is created if the
configuration information is accepted later in this program. The
quantity of usable disk space by the host varies depending on the
host’s operating system and the application using the LUN.

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.

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

Enter comment string:

Note

If you press Enter and do not add a comment, you can add a
comment later with the 1un comment command. If you are using
the FilerView® interface, aLUN descriptionisthe sameasa
comment. For moreinformation about thelun comment command,
see the na_lun (1) man page on thefiler.
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Step

Action

When prompted, enter the name of the igroup you created in
“Creating an igroup on the filer” on page 80.

Note

Entering ? showsyou alist of existing igroups. You can accept the
previously created igroup (for example, hostA) or create a new
igroup (for example, new_group_name).

The LUN will be accessible to an initiator group. You can
use an existing group name, or supply a new name to
create a new initiator group. Enter ’?’ to see existing
initiator group names.

Name of initiator group [shows igroup name if exists]:
new_group_name

Respond to the next prompt by pressing Enter to accept FCP:

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

Result: Choosing FCP means that the initiator WWPNSsin this
igroup are using FCP for SCSI protocol.
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Step

Action

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 names. Each port name (WWPN)
is 16 hexadecimal digits, separated (only) by optional
colon (:) characters. You can separate port names by
commas. Enter '?’ to display a list of connected
initiators. Hit ENTER when you are done adding port names
to this group.

Enter comma separated portnames:

Note

Enter ? to seethelist of initiator WWPNSs connected to the target
HBAs and associated igroups (if they exist). The sanlun fcp
show adapter command run on the host lists the initiator HBAS
and their WWPNs specific to that host.

Example:

Enter comma separated portnames:?

Initiators connected on adapter 5a:

Portname Group

10:00:00:00:AA:22:BB:33

10:00:00:00:AA:33:BB:44

10:00:00:00:AA:55:BB:66

Initiators connected on adapter 5b:
None connected.

Initiators connected on adapter 7a:
None connected.

Initiators connected on adapter 7b:
None connected.

Enter comma separated portnames:10:00:00:00:AA:55:BB:66
Enter comma separated portnames:

In this example, the initiator HBA with WWPN
10:00:00:00:AA:55:BB:66 is added to new_group_name.

Result: Theinitiator WWPNs are added to a previously specified
igroup.
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Action

Enter solaris in response to the next prompt:

0S type of initiator group "new group name"
(image/solaris/windows/linux/hpux/aix) :solaris

Result: The operating system for the igroup is defined.

12

Enter the LUN ID for the LUN that is mapped to the igroup in
response to the next prompt. You can also enter ? to display the
LUNSsalready in use by one or more initiatorsin the specified igroup.

Note
Thisiswhere you record the LUN ID associated with the lun_path
and the igroup name (new_group_name). The program supplies the
next available LUN ID.

The LUN will be accessible to all the initiators in the
initiator group. Enter ’'?’ to display LUNs already in use
by one or more initiators in group "new group name".

LUN ID at which initiator group "new group name" sees
"lun path"[0]:

Example: Inthis example, 0 isthe next available LUN ID (as
shown in the brackets). Pressing Enter createsa LUN 0.

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

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 changesto the system are committed. At this point, Ctrl-C
cannot undo the changes.

14

Terminate or continue creating LUNSs by responding to the final
prompt:

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

To verify the mapped LUN, complete the following steps.

Sep | Action
1 | Onthefiler’'scommand line, enter the following command to show
the mapped LUN.
lun show -v <lun-path>
lun-path is the name of a specific LUN.
Result: Theinformation for the specified LUN is displayed.
Example:
filerX> lun show -v /vol/voll/hostA
/vol/voll/hostA 100g (107374182400)
(r/w, online, mapped)
Serial#: Vgj4Cnmhgqg-W
Share: none
Space Reservation: enabled
Multiprotocol Type: solaris
Maps: hostA=0
2 | Enter the following command to verify the lun is mapped to a host

igroup.

lun show - m

Example:

filerX> lun show -m
LUN path Mapped to LUN ID Protocol
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Setting adaptive throttles

What adaptive
throttles do

How adaptive
throttles are
enabled on the
Solaris host

90

Adaptive throttles enable you to guarantee that a particular host running a high-
priority application can always access the filer. Each target port on the filer hasa
limited number of command slots for incoming SCSI commands. If a host
exceeds the number of available command slots, the filer returns a message
indicating that the command queue is full. Without the adaptive throttle, asingle
host might use the number of available slots and prevent other hosts from
accessing thefiler.

You can also set adaptive throttles to ensure that a single host does not
monopolize filer resources and prevent other hosts from accessing the filer.

The NetApp provided host attach kit installation script modifies the default
Emulex adaptive throttle settings in host’s Ipfc.conf file. The following lines
show the NetApp settings:

# Set to 1 to decrement lun throttle on a queue full condition.

dgfull-throttle=1;

#Use dgfull-throttle-up-time to specify when to increment the
current Q depth.

# This variable is in seconds.

dgfull-throttle-up-time=4;

# Increment the current Q depth by dgfull-throttle-up-inc
dgfull-throttle-up-inc=2;
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Setting adaptive To set adaptive throttles on the filer, complete the following steps.
throttles on the filer

Sep | Action

1 | Onthefiler console, enter the following command to assign a
percentage of filer resources to a host:

igroup set igroup throttle reserve percentage

igroup is the name of the host’s igroup.

percentage isthe percentage of filer resources assigned to theigroup.
Enter avalue from 1 through 99.

2 | Enter the following command to set whether the igroup can borrow
filer resourcesif it exceeds its throttle reserve:

igroup set igroup throttle borrow yes|no

igroup is the name of the host’s igroup

yes indicates that a host in the igroup can borrow resourcesif it
exceeds its throttle reserve

no indicates that the igroup cannot borrow resources if it exceedsits
throttle reserve.

Disabling adaptive To disable adaptive throttles, compl ete the following step.
throttles

Sep | Action

1 | Onthefiler console, enter the following command:
igroup set igroup throttle reserve 0

igroup is the name of the host’s igroup

For detailed For detailed information about managing adaptive throttles, see the Data ONTAP
information Block Access Management Guide for FCP at
http://now.netapp.com/NOW/knowledge/docs/ontap/ontap_index.shtml.
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Configuring the LUNs

About configuring
the LUNs

Optional file system
choice

92

To complete the host configuration, you must perform the following tasks on the
host:

L 4

Ensure the host is configured to find the filer LUN IDs.

Use atext editor to edit the /kernel/drv/sd.conf file and add entries for the
LUN IDs (for example, LUN O, LUN 1) that you mapped on the filer during
lun setup (inthe previous section).

Enable the host to discover the new LUNs with devfsadm (device
administration) command.

Verify that the new LUNs arevisible to the host and displayed correctly with
the sanlun 1un show command.

Label the new LUNSs as Solaris disks with one of the following:

% Create a standard partition table and with the format command,
labeling the new LUNSs as Solaris disks.

< Partition the LUNs for multiprotocol access with the format
command and the All Free Hog partitioning base.

Note
Partitioning a LUN for multiprotocol accessis not supported for LUNS that
arein VERITAS Volume Manager disk groups.

Reboot the host system.

You can optionaly install the VERITAS File System. The VERITAS File
System provides improved logging and file system recovery.

*

L 4

For installation guidelines, see the FCP Solaris Attach Kit 2.0 Rel ease Notes,
included in this attach kit.

For more information about the VERITAS File System product, see
http://www. veritas.com.
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Configuring the The sd.conf fileisa SCSI driver configuration file for configuring SCSI storage.

host to find LUNs Thisfiletells the host system which disks to probe when the system is booted.
For FCP targets with multiple LUNs or target 1Ds greater than 17, or if you have
non-zero LUNS, this file must be modified so that the multiple LUNs and target
IDs can be located at boot time.

To configure the host to find the filer LUN 1Ds, compl ete the following steps.

Sep | Action

1 | Ensurethat you are logged in as root on the host.

2 | With atext editor on the host, edit the /kernel/drv/sd.conf file and
look for anumber of lines with the following format:
name="sd" parent="lpfc" target=0 lun=0;

Note
These lines are typically near the end of thefile.

The following comment precedes the desired lines:

# Start lpfc auto-generated configuration -- do NOT alter
or delete this line

# WARNING: anything you put within this auto-generated
section will

# be DELETED if you execute pkgrm to remove the lpfc
driver package.

# You may need to add additional lines to probe for
additional LUNs

# or targets. You SHOULD delete any lines that represent
lpfc targets

# or LUNs that are not used.

3 | If your target ID is greater than 17, you must create new entries, or
find the lines that correspond to the target | Ds that you persistently
bound to the filer’'s WWNN or WWPNs.

Example:
name="sd" parent="lpfc" target=9 lun=0;

In this example, the target 1D that you mapped to the filer's WWNN
is9. Look for the line with “target=9.”
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Step

Action

Edit the lines and add the LUN IDs that you created on the filer and
made available to the igroup for the host.

Planning to map additional LUNSs: If you anticipate mapping
additional LUNSsto this host, add all the entries for these to the
sd.conf file during one editing session. This means that later on a
reboot is not required when you need to create these LUNS.

If you add LUN IDsto sd.conf before you create the LUNS, the host
takes more time during reboot to scan each additional entry and
probe for adisk that does not yet exist.

Note

If no sd.conf edits are required, for example, the LUN IDswere
already in the sd.conf file, the devf sadm command can be run
without requiring areboot (asin Step 6).

Exan1p|e:1f you added LUN 0, LUN 1, LUN 5, and LUN 19 on
a filer to the igroup for the host with the target ID of
9, copy the line that you found in Step 2, three times.
Modify the “lun=" to reflect the LUNs you added:
name="sd" parent="lpfc" target=9 lun=0;

name="sd" parent="lpfc" target=9 lun=1;

name="sd" parent="lpfc" target=9 lun=5;

name="sd" parent="lpfc" target=9 lun=19;

After you edit al the target IDs with the newly created LUN IDs,
save the sd.conf file.

Result: The host is now configured to find the LUN IDs.

On the command line, reboot the host by entering the following
command:

reboot

Configuring the LUNs




Enabling the hostto  To enable the host to discover the new LUNSs, compl ete the following steps.
discover the new

LUNs Note
Occasionally LUNs are not found. In this case, reboot the host system and rerun

the devsfadm command.

Sep | Action

1 | Ensurethat you are logged in as root on the host.

2 | Change to the/usr/shin directory:

cd /usr/sbin

3 | Enter the following command to discover the new LUNS:
./devfsadm

Result: The system probes for new devices. When it finds the new
LUNSs, it might generate a warning on the console and in the system
log complaining about a corrupt label.

Note
Thiswarning implies that the host discovered the new LUNs and
they need to be labeled as Solaris disks by using the format
command, as described in “Labeling the new LUNSs as Solaris disks”
on page 97.

Example:

Apr 4 16:13:25 hostA scsi: [ID 107833 kern.warning]
WARNING:

/pci@lf,2000/pci@l/fibre-channel@5/sd@0,0 (sd529):

Apr 4 16:13:25 hostA corrupt label - wrong magic number
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Verifying LUN To verify that the new LUNSs are visible to the host, compl ete the following steps.
visibility

Sep | Action

1 | Ensurethat you are logged in as root on the host.

2 | Change to the /usr/shin directory:

cd /usr/sbin

3 | Onthe host's command line, enter the following command to verify that the new LUNs are
visible:
./sanlun lun show filer name:path name

filer_nameisthefiler’'s name.

path_name is the name of the LUN.

Result: The command displaysthefiler name, LUN path name, device name, HBA name, LUN
size, and LUN state.

Example:

# sanlun lun show filerX:/vol/vol2/testlun

filer: lun-pathname  device filename adapter lun size lun state
filerX: /vol/vol2/testlun /dev/rdsk/c2tl1d2s2 1lpfc0 7.0g (7516192256) GOOD

#

Installing support Solaris version 9 supports USF type LUNSs that are 1 terabyte and greater.

for LUNs greater & If your configuration requires LUN’s 1 terabyte or greater, complete the
than 1 terabyte steps below to ensure you have the correct Solaris versions and patches

¢ If your configuration does not require LUNSs greater than 1 terabye, go to
“Labeling the new LUNSs as Solaris disks’ on page 97.

Important: Solarisversion 8 and VERITAS cds disk format do not support
LUNSsthat are 1 terabyte or greater.

Sep Action

1 | Ensurethat you are logged in as root on the host.
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Sep Action

2 | Enter the following to determine if your Solaris 9 version supports
LUNs greater than 1 terabyte.

showrev -p | grep 11372
¢ |f the command returns patch information, your system supports
LUNs greater than 1 terabyte.

¢ If the command does not return patch information, you must
obtain and install the correct patches. Contact your Solaris
provider or http://sunsolve.sun.com for patch information.

Labeling the new Tolabel anew LUN as a Solaris disk, complete the following steps:
LUNs as Solaris
disks

Step Action

1 | Ensurethat you are logged in as root on the host.

2 | Determine your LUN configuration:
¢ If you want to partition the LUNSs for multiprotocol access, go to “Partitioning LUNs for
multiprotocol access’ on page 98

Important: VERITAS Volume Manager cds disk format does not support LUN’s 1 terabyte
or greater.

3 | Changeto the /usr/shin directory:

cd /usr/sbin
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Step

Action

Enter the following command to label the new LUNSs as Solaris disks:
./format

You must also:
1. Specify adisk by entering its number.
2. Label the disk now by enteringy .

Result: The format command displays configured disks, prompts you for adisk and label,
and labelsthe disk.

Example:
# format
Searching for disks...done
clt3d0: configured with capacity of 10.00GB
c2t3d0: configured with capacity of 10.00GB
AVAILABLE DISK SELECTIONS:
0. c0t0d0 <ST315320A cyl 29649 alt 2 hd 16 sec 63>
/pcielf, 0/ide@d/dadeo0, 0
1. clt3d0 <NETAPP-LUN-0.2 cyl 10238 alt 2 hd 16 sec 128>
/pci@lf, 0/pci@5/fibre-channel@0/sde3, 0
2. clt3dl <NETAPP-LUN-0.2 cyl 20478 alt 2 hd 16 sec 128>
/pci@lf, 0/pci@5/fibre-channele0/sde3, 1
3. c2t3d0 <NETAPP-LUN-0.2 cyl 10238 alt 2 hd 16 sec 128>
/pcielf, 0/pci@5/fibre-channel@l/sde3, 0
4. c2t3dl <NETAPP-LUN-0.2 cyl 20478 alt 2 hd 16 sec 128>
/pci@lf, 0/pci@5/fibre-channelel/sde3, 1
Specify disk (enter its number):3
selecting c2t3d0
[disk formatted]
Disk not labeled. Label it now? Y

Label additional LUNS, if desired:
At the format prompt, enter disk and repeat step 4.

Quit the format utility.

Partitioning LUNs You can access the datain a LUN both as araw character device (for example,
for multiprotocol /dev/rdsk/c3t0d5s6) and as an NFSfile. To do this, your LUN must have a
access compatible partition table. The requirements are the following:
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& Partition O (zero) must contain one disk cylinder only.
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¢ Partition 2 must contain the entire LUN, from cylinder O to the end.
¢ Theremainder of the disk must be contained in asingle partition.

Caution
If your LUN is part of avolume under VERITAS Volume Manager, the data
within that LUN cannot be accessed asif it were an NFSfile. Dataon aLUN that
has aVxFSfile system on it is aso inaccessible through NFS.

Dataon LUNSsthat are not part of aVERITAS volume and that do not have a
VERITAS file system on them can be accessed through NFSiif the partition table
conforms to the rules defined above.

To partition your LUN (or disk) for multiprotocol access, complete the following
steps.

Sep | Action

1 | Ensurethat you are logged in as root on the host.

2 | On the host, change to the /usr/shin directory:

cd /usr/sbin

Chapter 5: Creating, Configuring, and Managing LUNs 99




Sep | Action

3 | Enter the following command to partition your LUNS (or disks):

./format

Result: The format command searches for disks and displays
configured disks and available disk selections. The utility prompts
you to specify adisk by entering its number.

Example:
# format
Searching for disks...done
clt3d0: configured with capacity of 10.00GB
c2t3d0: configured with capacity of 10.00GB
AVAILABLE DISK SELECTIONS:
0. c0t0d0 <ST315320A cyl 29649 alt 2 hd 16 sec 63>
/pcie@lf, 0/idee@d/dade0, 0
1. cl1t3d0 <NETAPP-LUN-0.2 cyl 10238 alt 2 hd 16 sec

128>
/pcielf, 0/pci@5/fibre-channel@0/sde3, 0
2. clt3dl <NETAPP-LUN-0.2 cyl 20478 alt 2 hd 16 sec
128>
/pci@lf, 0/pci@5/fibre-channel@0/sde3, 1
3. c2t3d0 <NETAPP-LUN-0.2 cyl 10238 alt 2 hd 16 sec
128>
/pcielf, 0/pci@5/fibre-channelel/sde3, 0
4. c2t3dl <NETAPP-LUN-0.2 cyl 20478 alt 2 hd 16 sec
128>

/pci@lf, 0/pci@5/fibre-channelel/sde3, 1

4 | Enter the disk’s number in the available disk selectionslist in
response to the next prompt:
Specify disk (enter its number) :

Result: The available disk is specified.

Example:
Specify disk (enter its number): 3

In this example, item 3 in the Available Disk Selectionslist is c2t3d0.
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Sep | Action

5 | Enter n to not labd the disk in response to the next prompt:

Disk not labeled. Label it now? n

Result: Thedisk is not labeled and the Format menu (or the format
prompt) is displayed.

Example:

selecting c2t3d0

[disk formatted]

Disk not labeled. Label it now? n

6| If... Then...

You do not have VXVM | At the format prompt, enter
partition to select (or define) a
partition table:

format> partition

Result: The Partition menu is
displayed.
Proceed to Step 7.

You have VxXVM Use VXV M toolsto initidize the disk.

Proceed to “Displaying LUN and HBA
information” on page 106.
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Step

Action

At the partition prompt, enter modi £y to change a predefined table:

PARTITION MENU:
0 - change ‘0’ partition
- change ‘1’ partition
- change ‘2’ partition
- change ‘'3’ partition
change ‘4’ partition
- change ‘5’ partition
- change ‘6’ partition
- change ‘7’ partition
select - select a predefined table
modify - modify a predefined partition table
name - name the current table
print - display the current table
label - write partition map and label to the disk
l<cmd> - execute <cmd>, then return
quit
partition> modify

< O Ul W N
|

Result: The utility prompts you to select the partitioning base.

Enter 1 to select the All Free Hog partitioning basein response to the
next prompt:
Select partitioning base:
0. Current partition table (default)
1. All Free Hog
Choose base (enter number) [0]? 1

Result: A partition tableis displayed.
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Step

Action

Enter yes in response to the next prompt to continue creating a new
partition table based on the displayed table:

Part Tag Flag Cylinders Size Blocks
0 root wm 0 0 (0/0/0) 0

1 swap wu 0 0 (0/0/0) 0

2 backup wu 0 - 10237 10.00GB (10238/0/0)
20967424

3 unassigned wm 0 0 (0/0/0) 0

4 unassigned wnm 0 0 (0/0/0) 0

5 unassigned wm 0 0 (0/0/0) 0

6 usr wm 0 0 (0/0/0) 0

7 unassigned wm 0 0 (0/0/0) 0

Do you wish to continue creating a new partition table
based on above tablel[yes]? yes

Result: The utility asks which partition should be the Free Hog
partition.

10

Enter 6 to designate partition 6 as the Free Hog partition in response
to the next prompt:
Free Hog partition[6]? 6

Result: The utility prompts you to define the partition size for each
of the other partitions (0, 1, 3, 4, 5, and 7).

Enter 1c asthe size of partition O in response to the next prompt:
Enter size of partition ’0’ [0b, Oc, 0.00mb, 0.00gbl: lc

Note
It is mandatory that the size is one cylinder (1c) for partition O.

Result: The utility prompts you to define the partition size for each
of the other partitions (1, 3, 4, 5, and 7).
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Step

Action

12

For each prompt after the partition O, press Enter to designate that the
other partitions have no size (zero):

Enter size of partition ’0’ [0Ob, Oc, 0.00mb, 0.00gb]l: lc
Enter size of partition '1’ [0b, Oc, 0.00mb, 0.00gb]:
Enter size of partition '3’ [0b, Oc, 0.00mb, 0.00gb]:
Enter size of partition 4’ [0b, Oc, 0.00mb, 0.00gb]:
Enter size of partition ’5’ [0b, Oc, 0.00mb, 0.00gb]:
Enter size of partition ’7’ [0b, Oc, 0.00mb, 0.00gb]:

Result: A new partition table is displayed. The utility prompts for
whether it is OK to make this the current partition table.

13

Enter yes to make the table the current partition table in response to
the next prompt:

Part Tag Flag Cylinders Size Blocks
0 root wm 0- 0 1.00MB (1/0/0) 2048
1 swap wu 0 0 (0/0/0) 0
2 backup wu 0 - 10237 10.00GB (10238/0/0)

20967424
3 unassigned wm 0 0 (0/0/0) 0
4 unassigned wm 0 0 (0/0/0) 0
5 unassigned wm 0 0 (0/0/0 0
6 usr wm 1 - 10237 10.00GB (10237/0/0)

20965376
7 unassigned wm 0 0 (0/0/0 0

Okay to make this the current partition table[yes]? yes

Result: The utility prompts you to enter the table name with
surrounding quotes.

14

Enter your table name (surrounded with quotes) in response to the
next prompt:
Enter table name (remember quotes):

Result: The utility prompts for whether you are ready to label the
disk.

Example:
Enter table name (remember quotes): "my part table"
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Sep | Action

15 | Enter y to label the disk in response to the next prompt:
Ready to label disk, continue? y

Result: Thedisk islabeled and the Partition menu (or prompt) for
the disk is displayed.

16 | Enter quit to quit the Partition menu (or prompt):
partition>quit

Result: The Format menu (or prompt) is displayed.

Example:
FORMAT MENU:
disk - select a disk
type - select (define) a disk type
partition - select (define) a partition table
current - describe the current disk
format - format and analyze the disk
repair - repair a defective sector
show - translate a disk address
label - write label to the disk
analyze - surface analysis
defect - defect list management
backup - search for backup labels
verify - read and display labels
save - save new disk/partition definitions
volname - set 8-character volume name
I <cmd> - execute <cmd>, then return
quit

17 | Label additional LUNSs, if desired:
At the format prompt, enter disk and repeat step 4 to step 16.

18 | Enter g to quit the format utility.
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Displaying LUN and HBA information

Utility for displaying  The sanlun utility isaNetApp Solaris host configuration tool that aidsin

information collecting and reporting information when configuring hoststo use FCP for SCSI
to communicate with filers. For example, you can use the sanlun 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 + “Displaying host LUN information” on page 107
¢ “Displaying information about paths to the filer” on page 109
¢ “Displaying host HBA information” on page 111
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Displaying host LUN information

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

Sep | Action

1 | Ensurethat you are logged in as root on the host.

2 | Change to the /opt/NTAPsanlun/bin directory:
cd /opt/NTAPsanlun/bin
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Step

Action

At the host command line, enter the following command to display LUN information:

./sanlun lun show [-v] [-d host device filename | all | filer name | filer
name: filer pathname] -p

-v produces verbose output.

-d isthe device option and can be one of the following:

¢ host device filename is the specia device file name for the disk on Solaris (which might
represent afiler LUN).

o adllistsall filer LUNs under /dev/rdsk.
filer namelistsal filer LUNs under /dev/rdsk on a specified filer.

¢ filer name: filer pathnamelists al filer LUNs under /dev/rdsk that are connected to the filer
path name LUN on a specified filer.

4

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

Result: The requested LUN information is displayed.

Example:
# sanlun lun show -v -d /dev/rdsk/c2tld2s2
filer: lun-pathname device filename adapter lun size lun state

filerX: /vol/voll/hostA lun2 /dev/rdsk/c2tld2s2 1lpfcl 150.0g (161061273088)
GOOD

Serial number: 2eFclndDjKI1M

Filer FCP nodename:50a9800055CC66DD Filer FCP portname:50a9800355CC66DD

Filer adapter name: 5a

Filer IP address: 10.22.110.36

Filer volume name:voll FSID:0xffffc139

Filer gtree name:/vol/voll ID:0x0

Filer snapshot name: ID:0x0

LUN partition table permits multiprotocol access: no

why: there can be only one data partition
LUN has valid label: yes
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Displaying information about paths to the filer

Displaying To display information about paths to the filer, complete the following steps.
information about
paths

Sep | Action

1 | Ensurethat you are logged in as root on the host.

2 | Change to the /opt/NTAPsanlun/bin directory:
cd /opt/NTAPsanlun/bin

3 | Atthe host command line, enter the following command to display LUN information:
sanlun lun show -p all

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

al listsal filer LUNs under /dev/rdsk.

Example:

# sanlun lun show -p all

filerl:/vol/solaris/lun0 (LUN 0) /dev/rdsk/c3t0d0s2 (c3t0d0s2)
300g (322122547200) lun state: GOOD

path path device host target partner Multipath
state type filename HBA port  port policy
enabled primary /dev/rdsk/c3t0d0s2 lpfco 9a A/PG-C
enabled primary /dev/rdsk/c4t0d0s2 lpfcl 1la A/PG-C
enabled secondary /dev/rdsk/c3t2d0s2  1lpfco 9b A/PG-C
enabled secondary /dev/rdsk/c4t2d0s2 lpfcl 11b A/PG-C
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Interpreting sanlun
-p output

110

The sanlun -p command provides the following information:

L 2
L 4

path state—Whether the path is enabled or disabled.
path type—Whether the path to the LUN is primary, secondary, or standby.
< Primary paths communicate directly using the adapter on the local filer.

Secondary paths are proxied to the partner filer over the cluster
interconnect.

<  Standby occursif the cfmode is either mixed or standby and the path is
being serviced by a partner filer in takeover mode. Note that this case
occurs only when VERITAS assumes the array policy is Active/Active.
If the array policy is Active/Passive and the path is being served by the
partner filein the takeover mode, that path state displays as secondary.

device filename—The specia device file name for the disk on Solaris that
represents the LUN.

host HBA—The name of the initiator HBA on the host.

local filer port - The port that provides direct accessto a LUN. This port
appears asthe Xafor F8xx, gF8xx, FAS9xx or gFAS9xx filersand X_C for
FAS270 filers, where X is the slot number of the HBA. Thisisawaysa
primary path.

partner filer port—The port that provides passive path failover. This port
appears as Xb for F8xx or FAS9xx filersand X_C for FAS270 filers, where
Xisthe ot number of the HBA. Thisis always a secondary path.

After thefailover of afiler cluster, the sanlun lun show -p command
reports secondary paths as secondary but enabled, because these are now the
active paths.

multipathing policy—The multipathing policy is one of the following:

<+ AJA (Active/Active)—DMP uses more than one path concurrently for
traffic. The A/A policy indicates that the B ports on the filer HBAs are
in standby mode and become active only during a takeover. This means
that there are two active paths to the cluster at any given time.

A/PG-C (Active/Passive Group Concurrent)—Groups of LUNs
connected to a single controller failover as asingle failover entity.
Failover occurs at the controller level and not at the LUN level.

The primary and secondary controllers are each connected to a separate
group of LUNS. If asingle LUN in the primary controller’s LUN group
fails, all LUN’sin that group fail over to the secondary controller’s
passive LUN group. Thisarray type, introduced VxVM 4.0, allows |load
balancing of 1/0O across multiple primary paths. Refer to VERITAS
documentation for details about load balancing.

2
<

2
<
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Displaying host HBA information

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

Sep | Action

1 | Ensurethat you are logged in as root on the host.

2 | Change to the /opt/NTAPsanlun/bin directory:
cd /opt/NTAPsanlun/bin
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Step

Action

At the host command line, enter the following command to display host HBA information:

sanlun fcp show adapter|[-c]

[-v] [adapter name | alll

-c option produces configuration instructions.

-v option produces verbose output.

al listsinformation for all FCP adapters.

adapter name listsinformation for a specified adapter.

Result: The FCP adapter information is displayed.

Example:

# sanlun fcp show adapter -v

1pfco
WWNN :
driver name:
model:

model description:

serial number:
hardware version:
driver version:
firmware version:
Number of ports:
port type:

port state:
supported speed:
negotiated speed:
0S device name:

lpfcl
WWNN :
driver name:
model:

model description:

serial number:
hardware version:
driver version:
firmware version:
Number of ports:
port type:

port state:
supported speed:
negotiated speed:
0S device name:

WWPN:10000000c56dal100

20000000c56dal00

lpfc

LP9002

Emulex LightPulse LP9002 2 Gigabit PCI Fibre Channel Adapter
0000c56dal00
2002606d

5.01le; HBAAPI vl.6.a,
3.90A7 (C2D3.90A7)

1

Fabric

Operational

2 GBit/sec

2 GBit/sec
/devices/ssme0, 0/pci@l9, 700000/ fibre-channelel

10-8-02

WWPN:10000000c56da0ch

20000000c56dalch

1pfc

LP9002

Emulex LightPulse LP9002 2 Gigabit PCI Fibre Channel Adapter
0000c56da0ch
2002606d

5.01le; HBAAPI vl1.6.a,
3.90A7 (C2D3.90A7)

1

Fabric

Operational

2 GBit/sec

2 GBit/sec
/devices/ssm@0, 0/pci@l9,600000/fibre-channele@l

10-8-02
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Troubleshooting

6

About this chapter

Topics covered in
this chapter

Chapter 6: Troubleshooting

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

This chapter discusses the following topics:

L 4

L 2
L 4
L 2
L 4

“Using NetApp's diagnostic utilities” on page 114

“Error messages or warnings during installation” on page 119
“Troubleshooting LUN management” on page 124

“Error messages during 1/0” on page 126

“Checking the status of the link” on page 127
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Using NetApp’s diagnostic utilities

NetApp’s NetApp provides several command-line utilities that provide diagnostic
diagnostic utilities information you can use for troubleshooting.

When you run these utilities, they gather configuration information about
different aspects of your system. They automatically collect information and
placeitin adirectory. Then they create a compressed tar file of that directory.
You can send thisfile to NetApp.

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

¢ filer_info. See “Collecting filer information” on page 115 for more
information.

¢ solaris _info. See “Using the Solaris data-collection tool” on page 115.

& <switch>_info, where <switch> isthe brand of switch you are using (for
example, brocade_info). See “ Collecting switch information” on page 117.

General steps for Although some of the scripts have arguments that you may want to use, the
executing the genera steps for executing these scripts are the same.
programs

Sep | Action

1 | Change to the/opt/NTAPsanlun/bin directory.

cd /opt/NTAPsanlun/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 a compressed file.
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Collecting filer
information

Using the Solaris
data-collection tool
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If you are having a problem, NetApp Customer Support might ask you to run
filer_info to collect filer configuration information. You should only run this
utility when requested to do so by NetApp. To execute filer_info, complete the

following steps.
Sep | Action
1 | Gotothedirectory /opt/NTAPsanlun/bin:

cd /opt/NTAPsanlun/bin

At the host command prompt, enter the following command:
filer info [-d path and file name] [-1 passwd] -n
<filer name> -f

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

-1 passwd allows you to specify a password to access thefiler.

-n <filer name> specifiesthe target of the command, where
filer_name isthe name of |P address of the filer accessed.

-f automatically overwrites an existing ntap_filer_<filer_name> file
in the default output directory /tmp/netapp/ntap_filer_<filer_name>.
You might have an existing filein this directory if you previously ran
the script. If you do not use the -f option, and you have an existing
file, thefiler_info script tells you to delete or rename thefile.

Result: The output of various status commands are placed in the
output directory tmp/netapp/ntap_filer_<filer_name>, where
filer_name isreplaced by the filer name or |P address.

The contents of this directory are placed in atarred and compressed
file named filer_<filer_name>.tar.Z.

Send the resulting compressed file to NetApp for analysis.

If you are having a problem, NetApp Customer Support might ask you to run
solaris_info to collect configuration information about your host. You should
only run this utility when requested to do so by NetApp.

To execute solaris_info, complete the following steps:
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Sep | Action

1 | Change to the/opt/NTAPsanlun/bin directory:

cd /opt/NTAPsanlun/bin

2 | At the command prompt, enter the following command:

solaris info [-d <directory>] [-n <file name>] -f

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

-n <file_name> specifies the name for the output file and directory
names. The default pathname is /tmp/netapp/ntap_solaris_info.tar.Z

-f automatically overwrites an existing ntap_solaris _info.tar.Z filein
the default output directory /tmp/netapp. You might have an existing
fileinthisdirectory if you previously ran the script. If you do not use
the -f option, and you have an existing file, the script tells you to
delete or rename thefile.

Result: When you run solaris_info, the utility gathers information
about your Solaris configuration and placesit in a.tar.Z file. It also
creates adirectory and populates it with files containing output from
numerous commands run on the Solaris system and contents of the
Ivarladm/message file.

3 | Send the resulting file to NetApp for analysis.
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Collecting switch If you are having a problem, NetApp Customer Support might ask you to run the

information switch utility NetApp supplies when you install the FCP Solaris AttachKit
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 brand of the
switch (for example, if you have a McDATA switch, the file name would be
mcdata_info). This utility collects switch configuration information. You should
only run this utility when requested to do so by NetApp.

To execute the utility, complete the following steps.

Sep | Action

1 | Gotothedirectory /opt/NTAPsanlun/bin:
cd /opt/NTAPsanlun/bin
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Sep

Action

At the host command prompt, enter the following command:

<switch brand> info [-d path and file name] [-1
user:password] -n <switchname> -£f

<switch_brand> is the type of the switch you are using; for example,
brocade for a Brocade switch.

The -d path and file name option enablesyou to specify a
different path in which to place the resulting output. The default path is
/tmp/netapp/<switch_brand>_switch _<switch_name>.

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

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

-f automatically overwrites an existing output filein the default output
directory /tmp/netapp. You might have an existing file in this directory
if you previously ran the script. If you do not use the -f option, and you
have an existing file, the script tells you to delete or rename the file.

Result: The output of various status commands on the switch are
placed in adirectory named
/tmp/netapp/<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 |P address.

The contents of this directory are placed in afile named
<switch_brand>_switch_switchname.tar.Z.

Example: Thisexample usesthe brocade_infotool. The switch brcdl
is connected with the user “john”, who has the password “ smith”.

hostl> brocade info -d /opt/NTAPsanlun -1 john:smith -n
brecdl

The information from the Emulexswitch is placed in afile that has the
pathname /tmp/netapp/brocade_switch_brcdl.tar.Z.

Send the resulting file to NetApp for analysis.
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Error messages or warnings during installation

About this section

SunFire 280R, V480,
or SunBlade 1000
warning

HBA incompatibility
warning

Chapter 6: Troubleshooting

This section describes error messages that might be displayed during the
installation process.

Problem: If you areinstalling NetApp host software on a SunFire 280R or
SunBlade 1000, the following warning is displayed during the installation
procedure:

WARNING: This platform has special PCI slot requirements for
placement of the Fibre-channel HBA.

Explanation: The SunFire 280R and the SunBlade 1000 have a known issue
with PCI slot-placement of the Emulex HBAs and the video adapter card. The
two cards cannot share the same PCI bus. If they do, the system does not boot
until the Emulex card is removed.

What to do: Install the Emulex card and the video adapter on separate PCI
buses. Thefirst PCI dot isa33/66 Mhz dot on its own bus. PCI dots 2, 3, and 4
are located on a second 33 Mhz bus.

If you have multiple Emulex HBAS, move the video adapter to the first PCI slot,
and move the HBAs to slots 2 through 4.

If you have one Emulex HBA, either the video card or the HBA can beinthefirst
PCI dot.

You can safely continue the installation procedure if the HBAs are in the correct
PCl dlots.

Problem: Theinstall script exits after displaying the following warning:

WARNING: This platform is incompatible with the Fibre-channel HBA
in this product.

Please consult your Network Appliance customer support
representative.
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VERITAS patch
warning

Ipfc.conf file
configuration error
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Explanation: This messageis displayed if you try to install the LP10000 or
LP9002L-F2 HBA and NetApp software on a Sun Ultra-2, Ultra-5, or Ultra-10
platform. The HBA requires PCI dlots providing 3V bus power. These platforms
do not provide the necessary voltages and are not supported.

What to do: For up-to-date information about supported platforms, see the
Compatibility and Configuration Guide for NetApp’s FCP and iSCS Products
online version at http://now.netapp.com/NOW/knowledge/docs/docs.shtml:

Problem: Theinstall script displaysalist of patches required when installing
VERITAS Volume Manager version 3.2 on Solaris 8:

The following patches are required for Veritas installation:
109529-06 or higher - Solaris 8 patch NOT INSTALLED

111413-06 or higher - Solaris 8 patch NOT INSTALLED

111909-04 or higher - (VRTSvxvm) VERITAS Volume Manager Patch NOT
INSTALLED

111904-04 or higher - (VRTSvmsa) VERITAS Volume Manager Storage
Administrator
Patch NOT INSTALLED

110435-05 or higher - (VRTSvmsa VERITAS File System Patch NOT
INSTALLED

Always check the Veritas Support web site for the latest
instructions:

http://support.veritas.com
Continue with install? [y,n,?,q]

Explanation: These patches are required if you are installing VERITAS
multipathing software on a host running Solaris 8. You can continue with the
instalation. If you plan to install Veritas multipathing software, you must install
these patches in a specific order. For more information, see Appendix A,
“Installing Multipathing Software,” on page 131.

Problem: Theinstall script displays afailure message similar to the following:
Failed to modify /kernel/drv/lpfc.conf:

Please change the following values in /kernel/drv/lpfc.conf as
follows:
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linkdown-tmo=30;
nodev-tmo=120;

BEFORE rebooting.

Explanation: The /kernel/drv/Ipfc.conf file lists HBA configuration values.
Theinstall script automatically modifies these configuration values for the
Solaris host in the NetApp SAN. If this step fails, you might have to modify this
file manually to ensure that the correct values are set.

What to do: Ensure that the Ipfc.conf filelists the correct values. The following

table shows the correct values.

Caution

Network Appliance recommends that you use the values listed in the following
table. If you change these values, you might experience problems with your

setup.

Settingin
Ipfc.conf

Default
Emulex
setting

NetApp setting
without
multipathing

NetApp setting
with
multipathing

What the setting means

automap

0

0

0

Only assign target IDsto
devicesthat have been
mapped using persistent
bindings.

linkdown-
tmo

255

255

30

The time before the link from
the HBA isdeemed down and
failed.

nodev-tmo

255

255

120

The time before adevice,
which is not returning any
status, is taken offline and
that statusis returned to the
os.

scan-down

How the HBA driver scans a
table to map atarget ID to an
ALPA For Fibre Channel
Arbitrated Loop (FC-AL)
configurations.
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Default NetApp setting | NetApp setting

Settingin Emulex without with

Ipfc.conf setting multipathing multipathing What the setting means

tgt-queue- 32 32 32 Default value used to limit

depth the number of outstanding
commands per FCP target.

lun-queue- 16 16 16 Default value used to limit

depth the number of outstanding
commands per LUN.

dgfull- 1 1 1 Decrement LUN throttle

throttle when the target sends queue
full messages. The queue
depth isdecremented down to
aminimum of 1.

dgfull- 1 4 4 Thetime, in seconds, that

throttle-up- indicates when to increment

time the current queue depth.

dgfull- 1 2 2 Amount to increment LUN

throttle-up- gueue depth each time.

inc

/etc/system file
configuration
failure
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Problem: Theinstalation script displays the following message:

Failed to modify /etc/system:

Please change the following values in /etc/system as follows:

sd _io time=0x78

sd_retry count=5
BEFORE rebooting.

Explanation: The install script modifies the /etc/system file to set
sd_io_timeand sd_retry_count. If this step fails, the error message is displayed.

What to do: Addthesd io timeand sd_retry_count parameters to the
[etc/system file. Use the values recommended by the install script. The
following lines show example values.
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Existing
configuration
settings in
letc/system file

Chapter 6: Troubleshooting

set sd:sd io time=0x78
set sd:sd retry count=5

Problem: The install script displays a message indicating that you have
exigting /0 settings in the /etc/system file:

Your /etc/system file appears to set the following:
set sd:sd io time=0x3C
set sd:sd retry count=3

Please make sure sd io time is at least 0x78
and sd_retry count is at least 5 for optimal performance.

Explanation: If your /etc/system file already has values defined for sd_io_time
and sd_retry_count, the install script does not change either of these
variables.

What to do: Edit the/etc/system file to ensure that sd_io_timeand sd_io_retry
use the minimum values recommended by the install script and reboot your
system.
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Troubleshooting LUN management

The sanlun
command shows
deleted LUNs

The sanlun command reportsa LUN that was deleted. The format command
aso shows the deleted LUN, even after you run the devEsadm command.

Example: sanlun and format output is shown below.
# sanlun lun show

May 31 11:16:15 shblade-cal scsi: WARNING: /pci @1f,0/pci @5/fibre-channel @0/sd@0,0 (sdl):

May 31 11:16:15 solaris-host-1 Error for Command: test unit ready Error Level:

Informational

May 31 11:16:15 solaris-host-1 scsi: Requested Block: 0 Error Block: 0

May 31 11:16:15 solaris-host-1 scsi: Vendor: NETAPP Serial Number: 112233445566
May 31 11:16:15 solaris-host-1 scsi: Sense Key: Illegal Request

no filer LUNs available

#format
format> disk

AVAILABLE DISK SELECTIONS:

0. c0t0d0 <ST320011A cyl 38790 alt 2 hd 16 sec 63>/pcielf,0/ideed/dade0, 0
1. c0t2d0 <ST320011A cyl 38790 alt 2 hd 16 sec 63> /pcielf,0/ideed/dade2,0
2. ¢lt0d0 <drive type unknown> /pcielf,0/pci@5/fibre-channel@0/sde0, 0

New LUNSs are not
visible to the host

124

Explanation: devfsadm does not clean up thistype of entry. The sanlun
commands reports this entry because thereis still a /dev/rdsk listing and the
filer returns this output when queried for a LUN that isn’t mapped to the host.

What to do: Reboot the host system. You can aso runthe devfsadm -C
command to remove these entries.

Problem: You created new LUNSs on the filer, mapped them to an initiator
group and ran the dev £ sadm command, but the new LUNs are not visible to the
host.

What to do: To make the new LUNSs visibleto the host, complete the following
steps.
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Sep

Action

Modify the /kernel/drv/sd.conf to scan for the new LUN numbers.

The following example shows text from a sample sd.conf file. In this
example, thefiler is bound to target 0 and has four LUNs available.

name="sd" parent="1lpfc" target=0
name="sd" parent="1lpfc" target=0
name="sd" parent="lpfc" target=0
name="sd" parent="1lpfc" target=0

lun=0;
lun=1;
lun=2;
lun=3;

Enter the following command to reboot the host:

reboot
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Error messages during 1/0O

SCSIl transport
errors

126

Problem: The system console and system log display 1/O error messages
similar to the following:

Jul 21 11:04:48 solaris-host-A scsi:

[ID 107833 kern.warning] WARNING: /pci@7,2000/lpfc@2/sdel,l (sd9l):
Jul 21 11:04:48 solaris-host-A

SCSI transport failed: reason ’'tran err’: retrying command

Explanation: These messages indicate that the filer cluster might have failed
over from one filer to another. You might also see this type of message if acable
connection is disrupted.

What to do: Verify that no componentsin your configuration failed. 1/0 should
proceed normally, provided you are using a configuration with no single point of
failure.
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Checking the status of the link

Verifying the link to  To verify the link from the host to a switch or filer, complete the following step.
the switch or filer
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Sep | Action

1 | Onthe host console, enter the following command:

# sanlun fcp show adapter -v

Result: The sanlun command shows the status of the HBA. The following text shows
example output:

1pfco WWPN:10000000c938c7d5

WWNN : 20000000¢c938c7d5

driver name: 1lpfc

model: LP10000

model description: Emulex LightPulse LP10000 2 Gigabit PCI Fibre Channel Adapter
serial number: 0000c938c7d5

hardware version: 1001206d

driver version: 6.01f; HBAAPI(I) v2.0.d, 10-10-03

firmware version: 1.90A4 (T2D1.90A4)
Number of ports: 1

port type: Fabric

port state: Operational
supported speed: 2 GBit/sec
negotiated speed: 2 GBit/sec

0S device name: /devices/pci@lf,4000/fibre-channel@2
lpfcl WWPN: 10000000c938c7d9

WWNN : 20000000c938c7d9

driver name: 1lpfc

model: LP10000

model description: Emulex LightPulse LP10000 2 Gigabit PCI Fibre Channel Adapter
serial number: 0000c938c7d9

hardware version: 1001206d

driver version: 6.01f; HBAAPI(I) v2.0.d, 10-10-03
firmware version: 1.90A4 (T2D1.90A4)

Number of ports: 1

port type: Fabric

port state: Operational

supported speed: 2 GBit/sec

negotiated speed: 2 GBit/sec

0S device name: /devices/pci@lf,4000/fibre-channel@

Interpreting sanlun The following fields provide information about the status of the link:

output & Port state—Operational indicates that the HBA is connected and functioning
correctly.
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Displaying active

HBAs

¢ Supported speed—2 Ghit/sec indicates that the HBA is capabl e of
supporting an up to 2 Ghit/sec transfer rate.

¢ Negotiated speed—1 Ghit/sec indicatesthat the HBA istransferring dataat a
rate no greater than 1 Ghit/sec. This speed indicates that the host might be
connected to a switch that only supports 1 Ghit/sec. The filer and switches
by Network Appliance support a 2 Ghit/sec datatransfer rate.

following step.

To display host HBA's that are currently logged into the target port, complete the

Step

Action

1

On thefiler, enter the following command:

# fcp show initiator

Result: The fcp show initiator command displaysany HBA that is currently logged

into target ports:

Initiators connected
Portname Group

50:06:0b:00:00:21:ca:

Initiators connected
Portname Group

50:06:0b:00:00:21:ca:

Initiators connected
Portname Group

50:06:0b:00:00:25:9f:

Initiators connected
Portname Group
50:06:00:00:00:25:9f

on

a2
on

a2
on

68
on

168

adapter

sgtest
adapter

sgtest
adapter

sgtest
adapter

sgtest

4a:

4b:

Sa:

5b:
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Installing Multipathing Software A

About this appendix

Upgrading from a
previous version of
VERITAS

Topics in this
appendix

This appendix describes how to install VERITAS Volume Manager 3.5 and 4.0
software on the Solaris host.

Note
The VERITAS software must be purchased from VERITAS.

Note
This appendix describes VERITAS software installation procedures at the time
this book was printed. See the online SAN Support Matrix at
http://now.netapp.com/NOW/knowledge/docs/docs.shtml for the most up-to-date
information.

If you are currently running a previous version of VxXVM that is not supported
with the FCP Solaris Attach Kit and you want to upgrade, see the VERITAS
\Volume Manager Installation Guide

The FCP Solaris Attach Kit 2.0 supports:
¢ VXVM version 3.5withASL 2.0
¢ VXVM version 4.0 with ASL 4.0 (recommended)

This chapter discusses the following topics:
¢ ‘“Preparing toinstall VERITAS multipathing software” on page 132
¢ ‘“Installing VERITAS multipathing software” on page 134

¢ “Taking VERITAS software offline before scheduled filer maintenance” on
page 138
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Preparing to install VERITAS multipathing software

Required packages  TheVERITAS software requires specific Sun packages and patchesfor Solaris 8.

and patches for If you areinstalling the VERITAS software on a Solaris 8 host, you must install

Solaris 8 these patches before you install the VERITAS software. For alist of packages
and patches and the order in which they must be installed, see the VERITAS
\Volume Manager Installation Guide for your version.

Installing VERITAS Toinstall VERITAS packages, complete the following steps.

packages

Sep

Action

1

Obtain the VERITAS Foundation Suite CD-ROM and VERITAS
documentation.

Ensure you are logged on as root

Insert and mount the VERITAS Foundation Suite CD-ROM on the
host.

Change to the pkgs directory on the CD-ROM:
cd /cdrom/cdrom0/pkgs

Verify that you have your VERITAS license key.

Install the VERITAS Volume Manager (VxVM) packages. The
packages installed depend on the version of the VxVM software:

VERITAS 3.5: Toinstall VERITAS 3.5, enter the following:

pkgadd -d ‘pwd” VRTSvlic VRTSvxvm VRTSob VRTSobgui
VRTSfspro VRTSvmpro VRTSvmdoc VRTSvmman
VERITAS 4.0:

¢ Toinstal VERITAS Volume Manager, use the VERITAS
installvm script.

¢ Toingtal multiple VERITAS components, use the VERITAS
installer script.

Refer to VERITAS documentation for additional information.
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Adding the root
disk controller
number to the
VERITAS exclude
list

Labeling LUNs used
with VxVM

Using VxVM with
the NetApp ASL 4.0

Refer to VERITAS documentation for information about how to add the
controller number of the root disk to the VERITAS exclude list.

New LUNs must have a default volume label written to them to be visible to
VXV M. If you do not label the LUN, the host can see the new LUN and VXVM
cannot.

For detailed information about labeling LUNS, see“Labeling the new LUNs as
Solaris disks’ on page 97.

The NetApp ASL 4.0 provides information about storage array attributes and
multipathing configuration to the Device Discovery Layer (DDL) and Dynamic
Multipathing (DMP) components of VERITAS Volume Manager (VXVM). The
ASL provides specific information to DMP and VXV M about NetApp SAN
attached filers, instead of referring to them as JBOD devices or raw devices. The
ASL isarequired component of the FCP Solaris Attach Kit.

NetApp ASL 4.0 is recommended for VXVM version 4.0. For detailed
information about installing ASL 4.0 and obtaining filer and multipathing
information, see Installing and Managing the Array Support Library 4.0 for
NetApp Filers. This document isincluded in the media package of the FCP
Solaris Attach Kit 2.0.
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Installing VERITAS multipathing software

Installing the Toinstall the VERITAS software, complete the following steps.
software

Sep | Action

1 | Install the VERITAS software:;

VERITAS 3.5: Enter thefollowing to install VERITAS 3.5
software:

vxinstall

VERITAS 4.0:

¢ Toingtall VERITAS Volume Manager, use the VERITAS
installvm script.

¢ Toinstal multiple VERITAS components, use the VERITAS
installer script.

Refer to VERITAS documentation for additional information.

Note
Theinstall script dialog asks you questions that pertain to your
configuration and system administrator’s preferences. For more
information, see the following documents:

VERITAS Volume Manager 3.5 Installation Guide for Solaris,
N08835F and VERITAS Volume Manager 4.0 Administrator Guide
for Solaris N10007F

Result: The VERITAS software isinstalled.

2 | Reboot the host by entering the following command:

reboot

Result: The VERITAS software installation becomes effective.

134 Installing VERITAS multipathing software



Sep | Action

vxdisk list

3 | Enter the following command to verify that the filer LUNS you
selected are under VERITAS Volume Manager control:

Result: A list of devices, type, disk, group, and status is displayed.

Example:

# vxdisk list

DEVICE TYPE DISK GROUP STATUS

c0t0dos2 sliced - - error

clt0dos2 sliced clt0dos2 rootdg online

clt1ldos2 sliced clt1ldos2 rootdg online
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Step

Action

Enter the following command for a multipath device to verify that the
multipathing information is correct:

vxdisk list disk name

disk_name is the name of the disk.

Result: A list of disk detailsis displayed, including the multipathing
information at the end of the list.

Example:

# vxdisk list clt0dO0s2

Device: clt0dos2

devicetag: clt0d0

type: sliced

hostid: elastica

disk: name=clt0d0s2 1d=1017952447.1033.elastica
group: name=rootdg id=1017952438.1025.elastica
flags: online ready private autoconfig autoimport
imported

pubpaths: block=/dev/vx/dmp/clt0d0s4
char=/dev/vx/rdmp/clt0d0s4
privpaths: block=/dev/vx/dmp/clt0d0s3
char=/dev/vx/rdmp/c1t0d0s3

version: 2.2

iosize: min=512 (bytes) max=256 (blocks)
public: slice=4 offset=0 len=10477568
private: slice=3 offset=1 len=2047
update: time=1017952655 seqgno=0.9
headers: 0 248

configs: count=1 len=1486

logs: count=1 len=225

Defined regions:

config priv 000017-000247[000231]: copy=01
offset=000000 enabled

config priv 000249-001503[001255]: copy=01
offset=000231 enabled

log priv 001504-001728[000225]: copy=01 offset=000000
enabled

Multipathing information:

numpaths: 2

clt0dos2 state=enabled

c2t0d0s2 state=enabled
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Sep | Action

5 | Check the multipathing information for the disk and verify that the
number of paths (numpaths) istwo and that the disk is enabled (or
online).

Result: The multipathing softwareis set up and functioning
properly.
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Taking VERITAS software offline before scheduled filer
maintenance

Taking the software  Totake VERITAS File System software offline, complete the following steps.
offline
Note

The following steps are Network Appliance-recommended steps only.

Sep | Action

1 | Useyour preferred backup method to backup any datathat is stored
on the VERITAS volumes associated with LUNSs on thefiler.

2 | Inthe VXFS, use the following command to unmount the file systems
that arein use:

umount /mountpoint

Result: Thefile system is unmounted.
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Sep | Action

3 | InVxVM, perform the following operations.

Note
You can run these commands from the command-line interface,
through vxdiskadm, or through the GUI (on Solaris or Windows)
for your version of VERITAS.

1. Stop the volume by first checking the status of volumes with the
following command:

vxdisk list
2. Select asingle volume from the list of volumes.

3. Enter the following command

vxvol stop vol name
Result: Thevolumeis stopped.

Note
To stop al volumes, usethe vxvol stop all command.

4. Enter the following command to deport the disk group:
vxdg deport diskgroup

Note
When deporting a disk group, you might find it helpful to specify the
host name of the host that will import the disk group after the
operation is completed. This avoids any host that you don’t want to
import the disk group from doing so and potentially overwriting any
data.

5. Enter the following command to import the disk group:
vxdg import diskgroup

6. Perform the normal start/mount operations to remount and start
the volumes.

Appendix A: Installing Multipathing Software 139



Sep | Action

4 | Inthe VERITAS Cluster Services, complete the following steps. You
can compl ete these steps through the command-line interface or the
GUI:
1. Enter the following command to check the status of the cluster:
hastatus -sum
2. Enter the following command to shut down all service groups
(maintenance):
hastop -all
3. Enter thefollowing command to stop the application servicesand
the cluster:

hastop -force

Note
If you are using VCS with VxVM and VxFS, shut down VCS before

shutting down VxVM and VXFS. CVM (Clustered VVolume Manager)
still functionsif VCSis shut down. CVM puts alock on the volume
and you must force an import to clear the locks.
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LP9002L-F2 HBA Information B

About this appendix This appendix provides additional information about the LP9002L-F2 HBA.

Topics in this This appendix discusses the following topics:
appendix & “HBA LEDs and specifications’ on page 142
¢ “FCC and regulatory notices’ on page 144
¢ “Declaration of conformity” on page 148
¢ “Laser safety” on page 150
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HBA LEDs and specifications

Complete HBA
LEDs

142

The following table summarizes all Power-On Self-Test (POST) conditions and
results for the HBA LEDs.

Green LED | Yellow LED Sate

OFF OFF Wake-up failure (dead board)
OFF ON POST failure (dead board)

OFF Slow blink (1 Hz) Wake-up failure (dead board)
OFF Fast blink (4 Hz) Failurein POST (dead board)
OFF Flashing (irregular) POST processing in progress
ON OFF Failure while functioning

ON ON Failure while functioning

ON Slow blink (1 Hz) Normal—1 Gb link rate

ON Fast blink (4 HZ) Norma—2 Gb link rate

Slow blink OFF Normal—Ilink down or not yet
(1Hz) started

Slow blink ON Not defined

(1H2)

Slow blink Slow blink Offline for download

(1Hz)

Slow blink Fast blink Restricted offline mode (waiting
(1Hz) for restart)

Slow blink | Flashing Restricted offline mode, test active
(1Hz)

Fast blink OFF Debug monitor in restricted mode
(4H2)

Fast blink ON Not defined

(4H2z)
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Green LED | Yelow LED

Sate

Fast blink Slow blink

Debug monitor in test fixture mode

(4H2z)
Fast blink Fast blink Debug monitor in remote debug
(4H2) mode
Fast blink Flashing Debug monitor output active
(4H2z)
LP9002L-F2 HBA The following table describes the L PO002L -F2 specifications.
specifications
Parameter Range
Mediainterface Dual LC connector

Physical dimensions Low-profile PCI form factor 6.6" x 2.54"

Power requirements 8.5 watts (typical) @ + 3.3 VDC, + or — 5%

Airflow 100 If/min (minimum)

Temperature .
*

Operating: 32° to 113° F (0° to 45° C)
Storage: -40° to 158° F (-40° to 70° C)

Humidity 5% to 95% noncondensing

Agency approvalsfor .
L PO002L-F2

L 2K R R JER SR JEE R JER IR JER 4

Class 1 Laser Product per DHHS 21CFR (J) &
EN60825

UL recognized to UL1950

CUR recognized to CSA22.2, N0.950
TUV certified to EN60950

FCC Rules, Part 15, Class A

Industry Canada, ICES-003, Class A
EMC Directive 89/336/EEC (CE Mark)
EN55022, Class A

EN55024

Australian EMC Framework (C-Tick Mark)
AS/NZS 3548: Class A

VCCI, Class A
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FCC and regulatory notices

CLASS 1 LASER PRODUCT

LASER KLASSE 1

LUOKAN 1 LASERLAITE
APPAREIL A* LASER DE CLASSE 1

The above statement applies to products marketed in the European Union.

Model LP9002 / LP9002L / LP952L / LP9002S / LP9002DC / LPI002C /
LP9402DC (2x5 SFF Models)

This device complies with Part 15 of the FCC Rules. Operation is subject to the
following two conditions: (1) This device may not cause harmful interference,
and (2) this device must accept any interference received, including interference
that may cause undesired operation.

This equipment has been tested and found to comply with the limitsfor a Class A
digital device, pursuant to part 15 of the FCC Rules. These limits are designed to
provide reasonabl e protection against harmful interference when the equipment
isoperated in acommercia environment. This equipment generates, uses, and
can radiate radio frequency energy and, if not installed and used in accordance
with the instruction manual, may cause harmful interference to radio
communications. Operation of this equipment in aresidential areaislikely to
cause harmful interference in which case the user will be required to correct the
interference at his own expense. Shielded cables must be used between this
equipment and attached peripheral devices. The reader is cautioned that changes
or modifications made to the equipment not expressly approved by Emulex could
void the user’s authority to operate this equipment. The above statement applies
to products marketed in the USA.

Thisclass A digital apparatus meets all requirements of the Industry Canada (1C)
Interference - Causing Equipment Standard (ICES-003). Cet appareil numerique
delaClasse A respecte toutes les exigences du reglement sur le materiel
brouilleur du Canada. This statement appliesto products marketed in Canada.

FCC Compliance Information Statement; Models LP9000-N1/L1/T1 (GBIC
Models):
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LightPulse™ LP3000 Fibre FC1020029
Channel Haost adapter

c Tested 1o Comply
With FCC Standards

FOR HOME OR OFFICE USE

This device complies with Part 15 of the FCC Rules. Operation is subject to the
following two conditions: (1) This device may not cause harmful interference,
and (2) this device must accept any interference received, including interference
that may cause undesired operation.

Responsible Party: Paul Folino, President & CEO, Emulex Corporation, 3535
Harbor Blvd., Costa Mesa, CA 92626, USA, (714) 662-5600

NOTE: This equipment has been tested and found to comply with the limitsfor a
Class B digital device, pursuant to Part 15 of the FCC Rules. These limits are
designed to provide reasonabl e protection against harmful interferencein a
residential installation. This equipment generates, uses and can radiate radio
frequency energy and, if not installed and used in accordance with the
instructions, may cause harmful interference to radio communications. However,
thereis no guarantee that interference will not occur in aparticular installation. 1f
this equipment does cause harmful interference to radio or television reception,
which can be determined by turning the equipment off and on, the user is
encouraged to try to correct the interference by one or more of the following
measures:

¢ Reorient or relocate the receiving antenna.
¢ Increase the separation between the equipment and receiver.

¢ Connect the equipment into an outlet on acircuit different from that to which
the receiver is connected.

¢ Consult the dealer or an experienced radio/TV technician for help.
The reader is cautioned that any changes or modifications to the equipment not

expressly approved by Emulex could void the user’s authority to operate this
equipment.

This class B digital apparatus meets al requirements of the Canadian
Interference - Causing Equipment Regulations. Cet Appareil numerique de la
classe B respecte toutes | es exigences du reglement sur le material brouilleur du
Canada.

The above statement applies to products marketed in Canada.
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VCCI Noticesand Trandglations (Japan Only)

Note: VCCI regulations provide that changes or modifications not expressly
approved by Emulex Corporation could void your authority to operate this
equipment.

LP9000-NV/LL/T1 (GBIC Model):

= ST, AT R R A RRS (VCC 1) ol
33 ML P o, © oo b R S B
R | AR LA DR, T L A e
ElLadshEhs o LEnDET,

Translation:

ThisisaClass B product based on the standard of the Voluntary Control Council
for Interference by Information Technology Equipment (VCCI). If this
equipment is used near aradio or television receiver in a domestic environment,
it may cause radio interference. Install and use the equipment according to the
instruction manual.

L P9002/L PO002L/LP952L /L P9002S/L P9002DC/L P9002C/L P9402DC (2x5
SFF models)

SORER, FFRATRERAETT, IOREEFRRATIAT
CHET @A QI LAY S . T EiT R S E R
ST LA RT IO TERHIET,

Translation:

ThisisaClass A product. In a domestic environment this product may cause
radio interference in which case the user may be required to take adequate
measures. VCCI—A

Manual Notice

T Ol L. TSR AR A R R 1 R B [VOCT) eodat
WEE3 € B A AT O, Tt A R G TS L
WEERIEE LTSRN R, Dol AT S R
BLAaBHERS L LB DET,
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Translation:

ThisisaClass A product based on the standard of the Voluntary Control Council
for Interference by Information Technology Equipment (VCCI). If this
equipment is used in a domestic environment, radio disturbance may arise. When
such trouble occurs, the user may be required to take corrective actions.
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Declaration of conformity

LP9002 / LPO002L / LP952L / LPO002S/ LP9002C / LP9002DC / LP9402DC-
F2 (2x5 SFF models)

Note
Changes or modifications not expressly approved by Emulex Corporation could

void the user’s authority to operate this equipment. This equipment complies with
CISPR22/EN55022 Class A.

WARNING
ThisisaclassA product. | n adomestic environment, this product may cause

radio interference requiring the user to take adequate measures.
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Mamdacturer: Emulex Corporation
3835 Harbor Bivd., Costa Mesa, CADZEZE USA

declares under sole responsibility that the product:

Froduct Mame, LightPulse™ LPY000 Fibre Channel P21 Host Adapters

Models: LFO002-F2, LPA00ZL-F 202, LF952L-F2, LPY0025-F2,
LPA0O02DC-F2, LPEN02C-F22, LPE4020C-F2

Assembly FCA02003 33 (FCT101 04 B6-204) - P, 2%5 SFF rmodel

Mumber; FO1020034-33 (FC10104 7 2-2) - P, 255 SFF model
FCA020035-204 (FC10104T 4204 - P, Dual Shannel, 255 SFF
model
FCA020036-304 (FCT1010483-354) - PCIX, Dual Channel, 235 SFF
rrodel
FCA020037-3 (FC1010474-204) - SEUIS, 2%8 SFF model
FCA0Z20043- 30 (FC10104 88304 - cPCI, 2x5 SFF rmodel

1o which this declaration relates is in cenformity with the fellowing standards or
other decuments for Information Technoloogy Equipment {ITE):

Safety: L Recognized to LL1250
CUR Recognized to CEA22.2 Mo, 950
IEC 950 (1991) + Amendments 1,2,3,4, and 11
EMEDGAD 18920+ Amendments 1,2,3.4, and 11
EMEOE25-1 {(1994) + Amendment 11
EnMEDSZE-2 (1994)
CFR Title 21, Laser AEL Class 1, FDACDRH

ENC: FCC Rules, CFR Title 47, Part 14, Subpart B, Class A
Industry Canada, IZES-003, Class A
EMSa022 {18993 ¥ CISPR-22 (19973, Class A
ERSE024 {1093
ADMZIS 3948 Class A and Yoo, Class A

Supplementary Information:
1. The product was= tested in a typical configuration with shielded cables.
2. The product complies with the requirements of the following directives:
- Buropean Unian Low ‘wkage Directive
- Buropean Union BWC Directive 20.336/EEC (@as amended by 925317EEC)
- CE-hankcing Directive 93M8/EEC (Camies the CE-hirk accordinglw)
= Australian BC Framemork (Camies the C-Tick mark acconrdingly)

. Febroary 12, 2002
M Costa hMesa, CA
Faul Foling, Fresident & CEQ

Buropaan BEmulex Corporation Telephone: 44-118-977-2920
Cartact: 7 &% Famest Court, Oaklands Park, Fizhpands Rozd Faw: 44-118-977-2237
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Laser safety

Laser safety

150

This laser safety information contains certification and product information
covering laser products known as optical Gigabaud Link Modules (GLMs),
Gigabit Interface Converters (GBICs), 1x9 and small form factor transceivers
sold as accessories to or incorporated in Emulex LightPulse host adapters. The
GLM, GBIC, 1x9 and small form factor transceiver are the primary cable
connection mechanisms for any optical port on the host adapter and hub. This
datais not intended to be areplacement for any safety regulations and standards;
relevant safety documents should always be consulted if necessary. Contact
Emulex Corporation with any questions or concerns about laser safety.

Certification and Classification

LP6000 and L P7000E PCI host adapters may contain alaser product known as
an optical Gigabaud Link Module (GLM). The optical GLM is attached to the
host adapter using an 80-pin connector and extends through the mounting
bracket. In turn, the host adapter can be inserted into any host system’s PCI slot.

The LH5000 hub may contain alaser product known as a Gigabit Interface
Connector (GBIC). The GBIC provides the physical connector to the optical
cable. The GBIC can beinserted into any pluggable hub port.

The LP8000, LP850 and LP9000 PCI host adapter may contain alaser product
known as a Gigabit Interface Converter (GBIC) or an embedded 1x9 transceiver.
The GBIC and or 1x9 transceiver provide the physical connection to the optical
cable, and its SC-style connector extends through the mounting bracket. In turn,
the host adapter can be inserted into any host system’s PCI dlot.

The LP9002, LPO002L, LP952L, LP9002S, LP9002DC, L P9002C, or
LP9402DC PCI host adapters may contain alaser product known asa small form
factor transceiver. This transceiver provides the physical connection to the
optical cable, and its L C-style connector extends through the mounting bracket.
In turn, the host adapter can be inserted into any host system's PCI/cPCI slot.

In the United States, all optical GLMs, GBICs, 1x9 and small form factor
transceivers sold by Emulex are certified as Class 1 laser products that conform
to the requirements contained in the Department of Health and Human Services
(DHHS) regulation 21 CFR subchapter J. The certification isindicated by alabel
located on the optical GLM, GBIC, 1x9 or small form factor transceiver.

In Europe, all optical GLMs, GBICs, 1x9 and small form factor transceivers sold
by Emulex are certified as Class 1 laser component assemblies that conform to
the requirements contained in the CENELEC (European Committee for
Electrotechnical Standardization) standard EN60825-1:1994 (including
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amendment 11) and EN60825-2:1994. GLMs, GBICs, 1x9 and small form factor
transceivers are certified by a recognized European testing agency and have
appropriate markings on the assembly. The DHHS conformity label and
European conformity mark will not be visible externally once the optical GLM,
GBIC, 1x9 or small form factor transceiver is connected to or inserted in the host
adapter and the adapter isinstalled into a system.

Labeling Requirements

No caution or danger labels are required for use of the GLM, GBIC, 1x9 or small
form factor transceiver since they are Class 1 laser component assembly. In the
U.S,, the only laser safety label required is the DHHS certification label that
aready appears on the GLM, GBIC, 1x9 and small form factor transceiver. In
Europe, the EN60825-1/EN60825-2 standards require that the system-level
product has a Class 1 information label permanently attached and clearly visible
whenever access to the GLM, GBIC, 1x9 and small form factor transceiver
optical port is possible. Each Class 1 product shall have affixed an explanatory
label bearing the words:

CLASS 1 LASER PRODUCT

Alternatively, at the discretion of the manufacturer, the same statement may be
included in user information. If alabel is used, an example of the IEC Class 1
information label that is suitable for most European countries is shown below.
The label consists of black printing on a white background. Languages
represented on this label are English, German, Finnish and French, and they
represent the minimum set for acceptance of a Class 1 product in most European
countries.

CLASS 1 LASER PRODUCT
LASER KLASSE 1

LUK AN 1 LASERLAITE
APPAREIL & LASER DE CLASSEN
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Product Information
GLM

The optical GLM is asingle port communications card. Each communication
port consists of atransmitter and receiver optical subassembly. The transmitter
subassembly contains a semiconductor laser diode of gallium aluminum arsenide
(GaAlAs). Thismaterial emitsin the wavelength range of 770 to 860 nanometers
for shortwave and 1270 to 1355 nanometers for long wave, and are commonly
referred to as short wavelength (SW) or long wavelength (LW) lasers. The
discrete laser diodes are classified as Class 3B laser products. Once they are
incorporated into the GLM, the product’s automatic power control maintains the
average power launched into afiber at avalue below the Class 1 limit.

Note OFC GLMs are found only on the L P6000. Any reference to OFC or non-
OFC products applies only to the L P6000, and not to the L P7000E, L P8000,
L P850 or LP9000.

For OFC GLMs (Open Fiber Control) the optical fiber link between two GLM
portsis continuously monitored by the open fiber link detection and laser safety
control system (OFC). In the event of a break anywhere in the path, this control
system prevents laser emissions from exceeding Class 1 levels. For non-OFC
links, the optical power from the laser transmitter is controlled and maintained at
alower power level. The power emitted from either an open fiber or open laser
transmitter is guaranteed to be below the Class 1 limit. Class 1 laser products are
not considered hazardous. No user maintenance, service operations or
adjustments can be performed on any GLM accessory.

GBIC

The optical GBIC isan integrated duplex datalink for bi-directional
communications over multimode or single mode optical fiber. Each GBIC
consists of atransmitter and receiver optical subassembly. The transmitter
subassembly contains a semiconductor laser emitting in the wavel ength range of
770 to 860 nanometers for shortwave length GBICs and 1270 to 1355
nanometers for long wavelength GBICs. For non-OFC links, the optical power
from the laser transmitter is controlled and maintained at alower power level.
The power emitted from either an open fiber or open laser transmitter is
guaranteed to be below the Class 1 limit. Class 1 laser products are not
considered hazardous. No user maintenance, service operations or adjustments
can be performed the GBIC.

Small Form Factor Transceiver

The small form factor transceiver is an integrated duplex datalink for bi-
directional communications over multimode or single mode optical fiber. Each
small form factor transceiver consists of atransmitter and receiver optical
subassembly. The transmitter subassembly contains a semiconductor laser
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emitting in the wavelength range of 770 to 860 nanometers for shortwave length
small form factor transceivers and 1270 to 1355 nanometers for long wavelength
small form factor transceivers. For non-OFC links, the optical power from the
laser transmitter is controlled and maintained at alower power level. The power
emitted from either an open fiber or open laser transmitter is guaranteed to be
below the Class 1 limit. Class 1 laser products are not considered hazardous. No
user maintenance, service operations or adjustments can be performed the small
form factor transceiver.

1x9 Transceiver

The 1x9 transceiversis an integrated duplex datalink for bi-directional
communications over multimode fiber. Each 1x9 consists of a transmitter and
receiver optical subassembly. The transmitter subassembly contains a
semiconductor laser emitting in the wavelength range of 770 to 860 nanometers
for shortwave 1x9s. For non-OFC links, the optical power from the laser
transmitter is controlled and maintained at alower power level. The power
emitted from either an open fiber or open laser transmitter is guaranteed to be
below the Class 1 limit. Class 1 laser products are not considered hazardous. No
user maintenance, service operations or adjustments can be performed the 1x9
transceiver.

Usage Restrictions

Failure to comply with these usage restrictions may result in incorrect operation
of the system and could possible lead to points of access that may emit laser
radiation levels above the Class 1 limits established in the U. S. by the DHHS
and within Europe by EN60825-1/EN60825-2.

GLM

The GLM is designed and certified for applications using point-to-point optical
fiber links only. Use of the product with multiple input or multiple output optical
links (for example, star couplers) is prohibited sinceit isincompatible with the
GLM’s certification.

The GLM will not allow normal data transmission on the optical link unlessitis
connected to another similar GLM or compatible laser product. For OFC GLMs,
another manufacturer’s laser product is not considered compatible unlessiit
contains the open fiber link detection and laser safety control system (OFC) and
is properly certified asa Class 1 laser product. Similarly, for non-OFC GLMs, a
compatible laser device must be non-OFC.

Any system level product that incorporates the GLM must provide power supply
protection that guarantees a voltage of 6.0 volts or less at the GLM. The
functional power supply range of the GLM product is specified as 4.75 to 5.25
voltstypically. Operation outside of this range may degrade the performance and
lifetime of the GLM. The GLM will remain operational with laser emissions
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below Class 1 limits provided the power supply level at the adapter remains at or
below 6.0 volts. If the power supply level rises above 6.0 volts, the GLM cannot
be guaranteed to operate correctly and could result in laser emissions that may
exceed Class 1 limits.

GBIC

Short wavelength and long wavel ength GBICs allow normal datatransmission on
the optical link when they are connected to another compatible laser product.
Short wavelength and long wavel ength GBI Cs sold by Emulex as accessories are
non-OFC devices. For non-OFC links, a compatible laser device must be non-
OFC and certified asa Class 1 laser product.

1x 9 Transceiver

Short wavelength 1x9 transceivers allow normal data transmission on the optical
link when they are connected to another compatible laser product. Short
wavelength 1x9s embedded in Emulex host adapters are non-OFC. For non-OFC
links, a compatible laser device must be non-OFC and certified asa Class 1 laser
product.

Small Form Factor Transceiver

Short wavelength and long wavel ength small form factor transceivers allow
normal data transmission on the optical link when they are connected to another
compatible laser product. Short wavelength and long wavelength small form
factor transceivers embedded in Emulex host adapter are non-OFC. For non-OFC
links, a compatible laser device must be non-OFC and certified asa Class 1 laser
product.

Any system level product that incorporates the small form factor transceivers
must provide power supply protection that guarantees a voltage of 5.0 volts or
less at the small form factor transceivers. The functional power supply range of
the small form factor transceivers product is specified as 3.135 to 3.465V
typically. Operation outside of this range may degrade the performance and
lifetime of the transceiver. The transceiver will remain operational with laser
emissions below Class 1 limits provided the power supply level at the adapter
remains at or below 5.0 volts. If the power supply level rises above 5.0 volts, the
small form factor transceiver cannot be guaranteed to operate correctly and could
result in laser emissions that may exceed Class 1 limits.

System Level Certification

All GLMs and GBI Cs sold as accessories by Emulex or host adapters containing
embedded 1x9 or small form factor transceivers are certified as Class 1 laser
products within the U.S. and Class 1 laser component assemblies outside of the
U.S. Manufacturers of products properly incorporating the GLM, GBIC, 1x9 or
small form factor transceiver do not need to recertify their product for laser
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safety. The procedure for full system certification is therefore identical to that
used for any other electronic system. When applying for system level
certification to electronic standards such as |EC950, the regulatory engineers
may want to see the DHHS and European conformity labeling on the GLM,
GBIC, 1x9 or small form factor transceiver, and the system level documentation
and labeling. Copies of the certificate of conformity for any GLM, GBIC, 1x9 or
small form factor transceiver sold by Emulex can be obtained upon request from
Emulex Corporation, Costa Mesa.
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LP10000-SC HBA Information C

About this appendix This appendix provides additional information about the LP10000SC HBA.

Topics in this This appendix discusses the following topics:
appendix & “HBA LEDs and specifications’ on page 158
¢ “FCC and regulatory notices’ on page 161
¢ “Declaration of conformity” on page 164
& “Laser safety” on page 166
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HBA LEDs and specifications

Complete HBA
LEDs

158

The following table summarizes all Power-On Self-Test (POST) conditions and
results for the HBA LEDs.

Yellow LED Green LED Sate

OFF OFF Wake-up failure (dead board).
Check the 3.3V LED near the top
edge of the HBA (component
side).* If thisLED islit, thedlotis
providing 3.3V power

ON OFF POST failure (dead board)

Slowblink (1Hz) | OFF Wake-up failure (dead board)

Fast blink (4 HZ) | OFF Failure in POST (dead board)

Flashing OFF POST processing in progress

(irregular)

OFF ON Failure while functioning

ON ON Failure while functioning

Slow blink ON Norma—21 GHz link rate

Fast blink ON Normal—2 GHz link rate

OFF Slow blink Normal — link down or not yet
started

Slow blink Slow blink Offline for download.

Fast blink Slow blink Restricted offline mode, waiting for
restart

Flashing Slow blink Restricted offline mode, test active.
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LP10000SC HBA
specifications

The following table describes the HBA specifications.

Parameter

Range

Mediainterface

The Thor controller interfacesto the physical mediathrough an FC-0
Media Interface (FC-PI compliant transceiver), and then connects
through dual optical fiber LC connectors.

Physical dimensions

Low-profile MD2 form factor, 6.600 inches by 2.536 inches, and
accommodates both the full-height and low-profile bracket.

Power requirements

InaPCI/PCI-X, 66-MHz host:
<+ 1.6 watts (typica) @ +3.3VDC
<+ 5.5watts (typica) @ +5.0 VDC
< 7.1 watts (total typical)
InaPCI-X, 100/133-MHz host:
<+ 1.7 watts (typicd) @ +3.3VDC
< 5.8 watts (typica) @ +5.0 VDC
% 7.5 watts (total typical)

Airflow 100 If/min (minimum)

Temperature Operating: 32° to 113° F (0° to 45° C)
Storage: -40° to 158° F (-40° to 70° C)

Humidity 5% to 95% noncondensing
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Par ameter Range
Agency approvals for Class 1 Laser Product per DHHS 21CFR (J) & EN60825-1
LP1000

UL recognized to UL1950

CUR recognized to CSA 22.2, No. 950
Baurt-certified by TUV to EN60950
FCC Rules, Part 15, Class A

Industry Canada, ICES-003, Class A

EMC Directive 89/336/EEC (CE Mark)
+ EN55022, Class A
< EN55024
Australian EMC Framework (C-Tick Mark)

2

< AS/NZS 3548:1995 Class A
Japan VCCI, Class A
Taiwan BSMI, Class A

KoreaMIC, Class A
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FCC and regulatory notices

CLASS 1 LASER PRODUCT

LASER KLASSE 1

LUOKAN 1 LASERLAITE
APPAREIL A ‘LASER DE CLASSE 1

LP10000EXDC-M2, LP1050Ex-F2, LP10000DC-M2, LP10000-M2,
LP1050DC-F2 and LP1050-F2 Models:

This device complies with Part 15 of the FCC Rules. Operation is subject to the
following two conditions: (1) This device may not cause harmful interference,
and (2) this device must accept any interference received, including interference
that may cause undesired operation

Responsible Party:  Paul Folino, Chief Executive Officer
Emulex Corporation (714) 662-5600

3333 Susan Street, Costa Mesa, CA
Corporation 92626 USA

Note:

This equipment has been tested and found to comply with the limitsfor a Class A
digital device, pursuant to part 15 of the FCC Rules. These limits are designed to
provide reasonabl e protection against harmful interference when the equipment
isoperated in acommercia environment. This equipment generates, uses, and
can radiate radio frequency energy and, if not installed and used in accordance
with the instruction manual, may cause harmful interference to radio
communications. Operation of this equipment in aresidential areaislikely to
cause harmful interference in which case the user will be required to correct the
interference at his own expense. Shielded cables must be used between this
equipment and attached peripheral devices. The reader is cautioned that changes
or modifications made to the equipment not expressly approved by Emulex could
void the user’s authority to operate this equipment. The above statement applies
to products marketed in the USA

Thisclass A digital apparatus meets all requirements of the Industry Canada (IC)
Interference - Causing Equipment Standard (ICES-003).

Cet apparell numerique de laClasse A respecte toutes les exigences du reglement
sur lemateriel brouilleur du Canada. This statement appliesto products marketed
in Canada.
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Notice for Japan and Trandlations (VCCI)
Product L abel

ThisisaClass A product. In a domestic environment this product may cause
radio interference in which case the user may be required to take adequate
measures. VICCI-A

CERE SIRANBEREETY. JOESEEERRATEATE
CRELEEE BRI T I ENEVE T, SRS ISR EENE T HE
EETELOELAINSIENBYET, VCCI— A

Manual Notice
Translation:

ThisisaClass A product based on the standard of the Voluntary Control Council
for Interference by Information Technology Equipment (VCCI). If this
equipment is used in a domestic environment, radio disturbance may arise. When
such trouble occurs, the user may be required to take corrective actions.

ComERG. BRLEEEETENED HBTREA (VCCo 1 DRIE
CEFC P FAAMBHERTT, COoRBeFEMETEA T2 LER
HWEFRINFECITOLOHUET, SORS CIRTABSEDEMEERT
SESERENIZENFUET.

Notice for Taiwan and Tranglations (BSM1)

ESFHEE
AREHOWERES - SR EAHREGERE-
HEGEHAHFTE BN ET FBF®
HEHEREERENEIR -

Translation:

Thisequipment isaClass A ITE, and operation of this equipment in aresidential
areaislikely to cause harmful interference, in which case users will be required
to correct the interference at their own expense

Notice for South Korea and Translations (MIC).

FCC and regulatory notices



Translation:

Class A Equipment: Please note that this equipment has been approved for
business purposes with regards to electromagnetic interference. If purchased in
error for usein aresidential area, you may wish to exchange the equipment
where you purchased it.
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L P10000DC-M2, LP10000-M2, L P1050DC-F2 and LP1050-F2 Models
This equipment complies with CISPR22/EN55022 Class A

WARNING
Thisisaclass A product. In adomestic environment, thisproduct may cause
radio interferencerequiring the user to take adequate measures.

Note
Changes or modifications not expressly approved by Emulex Corporation could
void the user’s authority to operate this equipment.

Declaration of conformity



==
:'P'C

EMULEX DECLARATION OF CONFORMITY

W etk SIonage

AMamdacturar: Etmulex Corporation
3535 Harbor Blwd.
Z osta Ilesa, Califorma 92626 T3A

declares under sole responsibility that the product:

Product Mame: LightPulze™ Fibre Channel PCL-X Host Bus Adapter
M odels: LP10000DC-hZ, TP10000-I2, LP1050DC-F2, LP1050-F2
Azzembly Mumbers:  FCO1020055-350(FC 101049320350, FC 10200059250 (FC1 010496 220

To which this Declaration relates is in conformity with the following standards or other
documents for Information Technology Equipment (ITE):

Froduct Safety. UL Recogrized to L1950
CURRecogzed to C2AZ2 2, Mo, 850
IEC 25001991 + Amendments 1,2,3,4, and11
EN 0250 (1992 + Amendments 1,2,3,4, and11
EN a0225-1 (1994) + Amendment 11
EN a0825-2 (1994
CFR Title 21, Laser AEL Class 1, FDA/CDEH

En: FCC Rules, CFR Title 47, Part 15, Subpart B, Class A
Industry Canada, ICES-003, Class &
EWN55022 (1998 f CIEPR 22 (1997) Class A

EN35024(1998)
AZMZEE 3548:1995, Class &
WCCT, Class &
Supplementary 1. The Product was testedin a typical configuration
Information: 2. The product complies with the requirements of the following directives:

® Ewropean Ui on Low Voltage Directive T325/EEC

# Ewropean Ui on EMC Directive 89/5836/EEC (as amended by 9251/EED
# CE-IMatking Directive 938 EEEC (Carries the CE-Mark accordingls)

* Auatralian EMC Framework (Carries the C-Tick mark accordinglsh)

Ty 1, 2003 ﬁ *
' osta Mlesa, O, M‘%‘gb( T

Faul Folino, Chief Executive Officer

European Contact:  Buukx Corparatin Telephome:  44-118-977-2929
orest Conart .
0 Tands Park Fax: 44-113-977-3237
Fichpords Foad

Wokingham, Berbishire
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Laser safety
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This laser safety information contains certification and product information
covering laser products known as optical Gigabaud Link Modules (GLMs),
Gigabit Interface Converters (GBI Cs), 1x9 and small form factor transceivers
sold as accessoriesto or incorporated in Emulex LightPulse host adapters. The
GLM, GBIC, 1x9 and small form factor transceiver are the primary cable
connection mechanisms for any optical port on the host adapter and hub. This
datais not intended to be areplacement for any safety regulations and standards;
relevant safety documents should always be consulted if necessary. Contact
Emulex Corporation with any questions or concerns about |aser safety.

Certification and Classification

LP6000 and L P7000E PCI host adapters may contain alaser product known as
an optical Gigabaud Link Module (GLM). The optical GLM is attached to the
host adapter using an 80-pin connector and extends through the mounting
bracket. In turn, the host adapter can be inserted into any host system’s PCI slot.

The LH5000 hub may contain alaser product known as a Gigabit Interface
Connector (GBIC). The GBIC provides the physical connector to the optical
cable. The GBIC can be inserted into any pluggable hub port.

The LP8000, L P850 and LPR000 PCI host adapter may contain alaser product
known as a Gigabit Interface Converter (GBIC) or an embedded 1x9 transceiver.
The GBIC and or 1x9 transceiver provide the physical connection to the optical
cable, and its SC-style connector extends through the mounting bracket. In turn,
the host adapter can be inserted into any host systemis PCI dot.

The LP9002, LPO002L, LP952L, LP9002S, L P9002DC, L P9002C, L P9402DC,
LP9802, LP982, LP9802DC, L P10000, L P10000DC, L P10000EXDC,
LP1050Ex, LP1050DC and L P1050 host adapters may contain a laser product
known as a small form factor transceiver. This transceiver provides the physical
connection to the optical cable, and its L C-style connector extends through the
mounting bracket. In turn, the host adapter can be inserted into any host system's
appropriate PCI/PCI-X/PCI-Express/cPCl/SBus expansion sot.

In the United States, all optical GLMs, GBICs, 1x9 and small form factor
transceivers sold by Emulex are certified as Class 1 laser products that conform
to the requirements contained in the Department of Health and Human Services
(DHHS) regulation 21 CFR subchapter J. The certification isindicated by alabel
located on the optical GLM, GBIC, 1x9 or small form factor transceiver.

In Europe, al optical GLMs, GBICs, 1x9 and small form factor transceivers sold
by Emulex are certified as Class 1 laser component assemblies that conform to
the requirements contained in the CENEL EC (European Committee for
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Electrotechnical Standardization) standard EN60825-1:1994 (including
amendment 11) and EN60825-2:1994. GLMs, GBICs, 1x9 and small form factor
transceivers are certified by a recognized European testing agency and have
appropriate markings on the assembly. The DHHS conformity label and
European conformity mark will not be visible externally once the optical GLM,
GBIC, 1x9 or small form factor transceiver is connected to or inserted in the host
adapter and the adapter isinstalled into a system.

Labeling Requirements

No caution or danger labels are required for use of the GLM, GBIC, 1x9 or small
form factor transceiver since they are Class 1 laser component assembly. In the
U.S,, the only laser safety label required is the DHHS certification label that
aready appears on the GLM, GBIC, 1x9 and small form factor transceiver. In
Europe, the EN60825-1/EN60825-2 standards require that the system-level
product has a Class 1 information label permanently attached and clearly visible
whenever access to the GLM, GBIC, 1x9 and small form factor transceiver
optical port is possible. Each Class 1 product shall have affixed an explanatory
label bearing the words:

CLASS 1 LASER PRODUCT

Alternatively, at the discretion of the manufacturer, the same statement may be
included in user information. If alabel is used, an example of the IEC Class 1
information label that is suitable for most European countries is shown below.
The label consists of black printing on awhite background. Languages
represented on this label are English, German, Finnish and French, and they
represent the minimum set for acceptance of a Class 1 product in most European

countries.
CLASS 1 LASER PRODUCT
LASER MLASSE 1
LUK AM 1 LASERLAITE
APPAREIL & LASER DE CLASSE 1
GLM
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The optical GLM is asingle port communications card. Each communication
port consists of atransmitter and receiver optical subassembly. The transmitter
subassembly contains a semiconductor laser diode of gallium aluminum arsenide
(GaAlAs). Thismaterial emitsin the wavelength range of 770 to 860 nanometers
for shortwave and 1270 to 1355 nanometers for long wave, and are commonly
referred to as short wavelength (SW) or long wavelength (LW) lasers. The
discrete laser diodes are classified as Class 3B laser products. Once they are
incorporated into the GLM, the product’s automatic power control maintains the
average power launched into afiber at avalue below the Class 1 limit.

Note
OFC GLMs are found only on the LP6000. Any reference to OFC or non-OFC
products applies only to the L P6000, and not to other HBA models.

For OFC GLMs (Open Fiber Control) the optical fiber link between two GLM
portsis continuously monitored by the open fiber link detection and laser safety
control system (OFC). In the event of a break anywhere in the path, this control
system prevents laser emissions from exceeding Class 1 levels. For non-OFC
links, the optical power from the laser transmitter is controlled and maintained at
alower power level. The power emitted from either an open fiber or open laser
transmitter is guaranteed to be below the Class 1 limit. Class 1 laser products are
not considered hazardous. No user maintenance, service operations or
adjustments can be performed on any GLM accessory.

GBIC

The optical GBIC isan integrated duplex datalink for bi-directional
communications over multimode or single mode optical fiber. Each GBIC
consists of atransmitter and receiver optical subassembly. The transmitter
subassembly contains a semiconductor laser emitting in the wavel ength range of
770 to 860 nanometers for shortwave length GBICs and 1270 to 1355
nanometers for long wavelength GBICs. For non-OFC links, the optical power
from the laser transmitter is controlled and maintained at alower power level.
The power emitted from either an open fiber or open laser transmitter is
guaranteed to be below the Class 1 limit. Class 1 laser products are not
considered hazardous. No user maintenance, service operations or adjustments
can be performed the GBIC.

Small Form Factor Transceiver

The small form factor transceiver is an integrated duplex datalink for bi-
directional communications over multimode or single mode optical fiber. Each
small form factor transceiver consists of atransmitter and receiver optical
subassembly. The transmitter subassembly contains a semiconductor laser
emitting in the wavelength range of 770 to 860 nanometers for shortwave length
small form factor transceivers and 1270 to 1355 nanometers for long wavelength
small form factor transceivers. For non-OFC links, the optical power from the
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laser transmitter is controlled and maintained at alower power level. The power
emitted from either an open fiber or open laser transmitter is guaranteed to be
below the Class 1 limit. Class 1 laser products are not considered hazardous. No
user maintenance, service operations or adjustments can be performed the small
form factor transceiver.

1x9 Transceiver

The 1x9 transceiversis an integrated duplex datalink for bi-directional
communications over multimode fiber. Each 1x9 consists of a transmitter and
receiver optical subassembly. The transmitter subassembly contains a
semiconductor laser emitting in the wavelength range of 770 to 860 nanometers
for shortwave 1x9s. For non-OFC links, the optical power from the laser
transmitter is controlled and maintained at alower power leve. The power
emitted from either an open fiber or open laser transmitter is guaranteed to be
below the Class 1 limit. Class 1 laser products are not considered hazardous. No
user maintenance, service operations or adjustments can be performed the 1x9
transceiver.

Usage Restrictions

Failure to comply with these usage restrictions may result in incorrect operation
of the system and could possible lead to points of access that may emit laser
radiation levels above the Class 1 limits established in the U. S. by the DHHS
and within Europe by EN60825-1/EN60825-2.

GLM

The GLM is designed and certified for applications using point-to-point optical
fiber links only. Use of the product with multiple input or multiple output optical
links (for example, star couplers) is prohibited sinceit isincompatible with the
GLM’s certification.

The GLM will not allow normal data transmission on the optical link unlessitis
connected to another similar GLM or compatible laser product. For OFC GLMs,
another manufacturer’s laser product is not considered compatible unless it
contains the open fiber link detection and laser safety control system (OFC) and
is properly certified asa Class 1 laser product. Similarly, for non-OFC GLMs, a
compatible laser device must be non-OFC.

Any system level product that incorporates the GLM must provide power supply
protection that guarantees a voltage of 6.0 volts or less at the GLM. The
functional power supply range of the GLM product is specified as 4.75 to 5.25
voltstypically. Operation outside of this range may degrade the performance and
lifetime of the GLM. The GLM will remain operational with laser emissions
below Class 1 limits provided the power supply level at the adapter remains at or
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below 6.0 volts. If the power supply level rises above 6.0 volts, the GLM cannot
be guaranteed to operate correctly and could result in laser emissions that may
exceed Class 1 limits.

GBIC

Short wavelength and long wavel ength GBICs allow normal datatransmission on
the optical link when they are connected to another compatible laser product.
Short wavelength and long wavel ength GBICs sold by Emulex as accessories are
non-OFC devices. For non-OFC links, a compatible laser device must be non-
OFC and certified asa Class 1 laser product.

1x 9 Transceiver

Short wavelength 1x9 transceivers allow normal data transmission on the optical
link when they are connected to another compatible laser product. Short
wavelength 1x9s embedded in Emulex host adapters are non-OFC. For non-OFC
links, a compatible laser device must be non-OFC and certified asa Class 1 laser
product.

Small Form Factor Transceiver

Short wavelength and long wavel ength small form factor transceivers allow
normal data transmission on the optical link when they are connected to another
compatible laser product. Short wavelength and long wavelength small form
factor transceivers embedded in Emulex host adapter are non-OFC. For non-OFC
links, a compatible laser device must be non-OFC and certified asa Class 1 laser
product.

Any system level product that incorporates the small form factor transceivers
must provide power supply protection that guarantees a voltage of 5.0 volts or
less at the small form factor transceivers. The functional power supply range of
the small form factor transceivers product is specified as 3.135 to 3.465V
typically. Operation outside of this range may degrade the performance and
lifetime of the transceiver. The transceiver will remain operational with laser
emissions below Class 1 limits provided the power supply level at the adapter
remains at or below 5.0 volts. If the power supply level rises above 5.0 valts, the
small form factor transceiver cannot be guaranteed to operate correctly and could
result in laser emissions that may exceed Class 1 limits.

System Level Certification

All GLMs and GBI Cs sold as accessories by Emulex or host adapters containing
embedded 1x9 or small form factor transceivers are certified as Class 1 laser
products within the U.S. and Class 1 laser component assemblies outside of the
U.S. Manufacturers of products properly incorporating the GLM, GBIC, 1x9 or
small form factor transceiver do not need to recertify their product for laser
safety. The procedure for full system certification is therefore identical to that
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used for any other electronic system. When applying for system level
certification to electronic standards such as |EC950, the regulatory engineers
may want to see the DHHS and European conformity labeling on the GLM,
GBIC, 1x9 or small form factor transceiver, and the system level documentation
and labeling. Copies of the certificate of conformity for any GLM, GBIC, 1x9 or
small form factor transceiver sold by Emulex can be obtained upon request from
Emulex Corporation, Costa Mesa.
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