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Preface

About this guide

Audience

Terminology

Command
conventions

Keyboard
conventions

Preface

This guide describes how to install and configure a Fibre Channel connection on
aLinux® host running Red Hat® Enterprise Linux 2.1. The host accesses dataon
Network Appliance™ storage appliances (filers) that run Data ONTAP™ 6.4.1
software with the Fibre Channel Protocol (FCP) for SCSI licensed.

Note
This guide also appliesto a Linux host running SUSE® Enterprise Server 8.

This guide isfor system installers and administrators who are familiar with the
Linux operating system on a host. 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:

O LUN (Logical Unit Number) refersto alogical unit of storage identified by a
number.

LUN ID refersto the numerical identifier for aLUN.

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

0O Typerefersto pressing one or more keys on the keyboard.
O 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.

When describing key combinations, this guide uses the hyphen (-) to separate
individual keys. For example, “Ctrl-D” means pressing the “ Control” and “D”
keys simultaneously. 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.
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Typographic The following table describes typographic conventions used in this guide.
conventions

Convention Type of information

Italic type Words or characters that require specia attention.

Placeholdersfor information you must supply. For
example, if the guide saysto enter thear p - d
host name 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.

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

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.

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

viii Preface




Overview of Installation and Setup 1

About this chapter This chapter provides information about the following:
O A brief explanation of the host and filer communication and configurations
O Anoverview of the tasks you need to perform to set up FCP on Linux
O A list of tasks to perform before configuring the host bus adapter (HBA)
0 A list of documents that might be useful

Topics covered in The following topics are covered in this chapter:

this chapter 0 “Understanding host and filer communication and configurations’ on page 2
O “Overview of the setup and installation process’ on page 6
0  “Preparing for the installation” on page 7
O “Related documents’ on page 11

Chapter 1: Overview of Installation and Setup 1



Understanding host and filer communication and configurations

About host and filer
communication

Types of supported
configurations

You need to perform certain steps to set up a Linux host for Fibre Channel. The
host then uses the Fibre Channel Protocol (FCP) for SCSI to access dataon
NetApp filers that run Data ONTAP software.

Thefiler isatarget FCP storage appliance. Each host HBA is an initiator that
uses FCP to access logical units of storage (LUNSs) on afiler to store and retrieve
data.

On a host, a World Wide Port Name (WWPN) identifies each port on an HBA.
You use the host WWPNs when creating initiator groups on afiler. An initiator
group permits host access to specific LUNs on afiler.

Each target HBA on afiler has two ports; one is active and the other is standby
(or passive). All active ports on afiler share the same World Wide Node Name
(WWNN), which is also referred to as the Fibre Channel node name. Thefiler's
WWPN must be persistently bound on the host to a particular target ID. The host
operating system then accesses the filer using the bound target ID.

The following types of configurations are supported:
0 Fabric-attached storage area network (SAN)
One or more hosts are cabled to a Fibre Channel switch or a pair of

redundant Fibre Channel switches that are cabled to redundant Fibre
Channel ports on afiler cluster pair.

Note
By having afiler cluster pair, if onefiler fails, the other filer takes over until
thefailed filer is restored.

The host in a fabric-attached configuration can be one of the following:
0 A single-path host that has one HBA
O A multipath host that has two HBAs

0 Direct-attached

A direct-attached host connection is a host with asingle HBA directly
connected to a stand-alonefiler.

Understanding host and filer communication and configurations



For more information on possible configurations, go to the online FCP/iSCS
Configuration Guide at

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

Fabric-attached

Single-path host connection: A fabric-attached single-path host connection
SAN configuration i

isahost with asingle HBA connected through a Fibre Channel switch to afiler
cluster pair. The following is an example of a single-path host connection.

Single-path host connection

Host

HBA T

Switch S1[e @

\)
\}
1
\}
\

ab a b ab ab
-a -a -a -q
S 6 S5 S5 S5
|leg] |2 cc||ca] |
Target HBAS T~ 1= |Slot M| [Slot N Slot M| [Slot N| o T Target HBAs
Filer Alpha Filer Omega
NetApp filer cluster

The host with asingle HBA H1 is cabled to a switch S1. Thefiler cluster pair
shows each filer with two target HBAsin dotsM and N. For each filer, theslot M
HBA connects to switch S1 and slot-N HBA connects to switch S2.

Note

The second switch comes with the NetApp filer cluster. You can hook the HBA to
it, if you like.
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Switch S1 \Q 3

Target HBAs

Port aand Port b are on the dual-port target HBA in thefiler. Port ais represented
with asolid line and isthe active port. Port b is represented with a dotted line and
isthe standby (or passive) port until takeover occurs.

Multipath host connection: A fabric-attached multipath host connectionisa
host with two HBAs connected through two different Fibre Channel switchesto a
filer cluster pair.

The following is an example of a multipath host connection with two hosts. You
can also have a multipath connection with a single host.

By coupling multipathing and filer clustering, this configuration creates a
no-single-point-of-failure solution between the host and your data.

Multipath Host Connection

Host Host

HBA T
HBA 5
HBA T
HBA &

ab ab ab ab
-q| |FQ -q -
S o S o S o S o
ol | o |ea
T HBA
[Slot M| [Slot N Slot M| [SlotN] | 'ar9et FBAS
Filer Alpha Filer Omega
NetApp Filer Cluster

Each host has two HBAs (H1 and H2), which are cabled to two switches. H1 is
connected to switch S1. H2 is connected to switch S2. This configuration
provides two hardware paths from each host to the filer and greater reliability
through a path failover mechanism. If one connection islost between the host and
thefiler, the host continues to access the data over the other, sound paths until the
failed path is repaired.

Understanding host and filer communication and configurations



Direct-attached
configuration

Chapter 1: Overview of Installation and Setup

Thefiler cluster pair shows each filer with two target HBA, in lotsM and N. For
each filer, the slot M HBA connects to switch S1 and slot N HBA connects to
switch S2. Port aand Port b are on the dual-port target HBA in the filer. Port ais
represented with a solid line and is the active port. Port b is represented with a
dotted line and is the standby (or passive) port until takeover occurs.

If onefiler fails, the other filer can take over. For example, if Filer Alphafails, the
standby (or passive) port b becomes active and enables the host to access the
storage until Filer Alphais repaired and running. In Filer Omegathe following
occurs:

0 Slot M port b on Filer Omega takes over Slot M port ain Filer Alpha.

O Slot N port b on Filer Omegatakes over Slot N port ain Filer Alpha

A direct-attached host connection is a host with asingle HBA directly connected
to a stand-alonefiler. The following is an example of adirect-attached host

connection.

Direct-attached host connection

Host

HBA L

(Port 1) o
(Port2) o

Target HBA

Filer

A host with asingle HBA H1 iscabled directly to Port 1 (or port @) on thefiler’s
target HBA. Nothing is attached to Port 2 (or port b) on the filer.



Overview of the setup and installation process

Setting up FCP on Setting up FCP involves a numerous steps that are performed on both the filer
Linux and the host. The table that follows provides a high-level overview with pointers
to sections that provide more details.

Step

Action

1

Prepare for the installation:

0 Get acopy of the host attach kit and review its contents. See
“Verifying the contents of the host attach kit” on page 7.

O Review the SAN Setup Overview for FCP. See “Reviewing the
SAN setup steps’ on page 8.

O Verify that thefiler isinstalled and configured properly. See
“Verifying the filer setup” on page 8.

O Verify that the host can issue commands to the filer. See
“Verifying that the host can issue commands’ on page 9.

0 Verify the system requirements. See “ System requirements’ on
page 9.

0  Confirm that the HBA isinstalled. NetApp does not supply the
HBA. See“Required HBA for host” on page 10.

Cable the host to thefiler. See “ Cabling the host to afiler” on
page 14.

Turn the power on to the switches, disk shelves, filers, and hosts. See
“Turning on the power to the hardware” on page 17.

Download the driver from the QL ogic® Web site. See“ Downloading
the driver and SANsurfer” on page 20.

Install the driver. See “Installing the driver” on page 21.

Create the LUNS. See “ Creating LUNs on the filer” on page 50.

Configure the LUNSs. See “Configuring the LUNS’ on page 63.

Overview of the setup and installation process



Preparing for the installation

Before you begin
the installation

Verifying the
contents of the host
attach kit

There are several tasks you can perform that make the installation process go
smoothly. This section explains those tasks.

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

Step

Action

1

Open the host attach kit and check for these items:
0 Open Me First envelope
O  SAN Setup Overview for FCP

O Installation and Setup Guide for Fibre Channel Protocol on
Linux (this guide)
0O Mediakit
0 Thenetapp linux_tools 1 O.tar.gz file that contains the
sanlun utility and other scripts that NetApp supplies with
thisrelease
License agreement for the attach kit

SAN Host Release Notes for Fibre Channel Protocol on
Linux

Chapter 1: Overview of Installation and Setup




Reviewing the SAN
setup steps

Verifying the filer
setup

To review the general procedure involved in setting up a SAN, complete the
following step.

Step | Action

1 | Get the SAN Setup Overview for FCP from the Open Me First
envelope and read it.

Note
This document provides a high-level overview for setting up your
NetApp SAN, including setting up the filer and host and connecting
them. The steps in this document direct you to documentation with
information to complete the tasks.

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

Step | Action

1 | Check that thefiler is set up and configured as outlined in the SAN
Setup Overview for FCP.

Caution
You must configure the filer before you configure the host HBA
driver and create initiator groups and LUNs on the filer.

You must have completed the following steps:
O Instaled thefiler and target HBAS.

O Cabled thefiler for afabric-attached or direct-attached
configuration.

Downloaded and installed the driver.
Set up and configured the filer.

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

O Created working filer volumes and qtrees (if desired) on thefiler.

For moreinformation, see the Data ONTAP SAN System
Administrator’s Guide.

Preparing for the installation




Verifying that the To verify that the host can issue commands to thefiler through the filer’s console

host can issue or command line, complete the following step.
commands
Step | Action
1 | Issue acommand from the host to thefiler. There are two waysto do

this:

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

0 Gotothefiler console and enter acommand.

System A complete list of system requirementsis contained in
requirements 0 The SAN Host Release Notes 1.0 for Fibre Channel Protocol on Linux
Thisis a static document.
0  Thesupport matrix in the online FCP/iSCS Configuration Guide at
http://now.netapp.com/NOW/knowledge/docs/docs.shtml

Thisisadynamic, online document that is updated frequently to stay current
with changes in products.

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.

For thisrelease of FCP on Linux, NetApp does not supply the HBA or the driver.
You must get a NetApp-supported HBA and driver for your host. In addition, you
also need to download the QLogic SANsurfer utility for Linux. At the time this
manual was printed, NetApp supported the following components.

Component Requirement

HBA

QLogic QLA2342 for Linux
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Required HBA for
host

10

Component

Requirement

Driver

Thefailover version of QLogic's driver version
6.04.00

You can download the driver from the QL ogic Web
site. See“ Downloading and installing the driver” on
page 20 for information on getting the driver.

Note
This driver works with both Red Hat Enterprise
Linux 2.1 and SUSE Enterprise Server 8.

SANSsurfer

QLogic SANsurfer for Linux version 2.0.24

You can download this utility from the QL ogic Web
site. See“ Downloading and installing the driver” on
page 20 for information on getting SANsurfer.

You must have the QLogic SANblade series 2300 HBA for Linux installed in
your host before performing any of the steps in this document. NetApp does not

supply the HBA.

Preparing for the installation




Related documents

Using this guide This guide is one of several documents you use to set up FCP on Linux. It
provides the information you need to get the NetApp filers working quickly and
smoothly with aLinux host.

Documentation with  In setting up FCP on Linux, you might also want to consult the following
information onfilers  documents:

and hosts 0

The SAN Host Release Notes 1.0 for Fibre Channel Protocol on Linux. This
document contains system requirements and any last-minute information
that you need. This document is part of the FCP Linux Attach Kit. You can
also download it from the NOW site.

The SAN Setup Overview for FCP. Thisis a high-level document that
provides an overview of setting up your filersto work with your hosts. By
following the order specified in this document, you can avoid problems that
might occur if you perform steps out of order. This document is part of the
FCP Linux Host Attach Kit.

The FCP/iSCS Configuration Guide. Thisis an online document that
contains information about possible configurations as well as the most
current details on filer and host platforms, cabling issues, and switch issues.
This document is available at NetApp’'s NOW site.

System Configuration Guide for Data ONTAP. This is an online document
that contains information on the supported filer models for Data ONTAP
licensed with FCP. It is available at the NetApp NOW site.

The QLogic files that you get when you download the driver. Thesefiles
provide detailed information about installing the driver. NetApp does not
supply thedriver.

Host operating system and HBA information. NetA pp does not provide these
components. Consult the readme files and other documentation that you
received when you got your Linux operating system and your QLogic HBA.

Chapter 1: Overview of Installation and Setup 11



Using the online The following table points you to specific pages within the FCP/iSCS
configuration guide  Configuration Guide that might be useful when setting up FCP on Linux.

If you want... Goto...

Supported configurations for filersand | FCP/iSCS Configuration Guide:

hosts http://now.netapp.com/NOW/knowledge/docs/docs.shtml

Cabling instructions for the filer and Cable Support for FCP pagein the FCP/iSCS Configuration
host Guide

Supported platforms and system FCP/iSCY Support Matrix page in the FCP/iSCH
requirements for hosts Configuration Guide
Supported filer models for Data FCP/iSCS Support Matrix page in the FCP/iSCS
ONTAP licensed with FCP Configuration Guide

12 Related documents



Cabling the Host and Turning On the Power 2

About this chapter This chapter describes the procedures for cabling the host to one or a pair of
Fibre Channel switches (fabric-attached) or directly to afiler and then turning on
the power to the different pieces of hardware.

Topics in this This chapter discusses the following topics:
chapter 0 “Cabling the host to afiler” on page 14
O  “Turning on the power to the hardware” on page 17

Chapter 2: Cabling the Host and Turning On the Power 13



Cabling the host to afiler

Methods of cabling

Cable requirements

Cabling a fabric-
attached host

14

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

0 Fabric-attached, where ahost is cabled to one or a pair of redundant Fibre
Channel switches that are cabled to redundant Fibre Channel ports on filers
(filer cluster pair). The fabric-attached host can be one of the following:

0 A single-path host that has one or two HBAS
O A multipath host that has two HBAs

0  Direct-attached, where a single-path host is cabled directly to a stand-alone
filer.

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

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

Note
The Cable Support for FCP page in the FCP/iSCS Configuration Guide on the
NetApp NOW site contains the most up-to-date information on cabling

specifications and requirements. It also contains information on ordering cables.

Single-path host connection: To cable a fabric-attached single-path host to
a Fibre Channel switch, complete the following steps.

Step | Action

1 | If you have not done so aready, set up the Fibre Channel switch by
following the configure and connect procedure provided in the
hardware reference manual for the Fibre Channel switch.

2 | Cablethe pair of clustered filers to the switches by following the
procedure for connecting afiler and a single-path host described in
the SAN Setup Overview for FCP.

Cabling the host to a filer



Step

Action

Plug one end of the optical cableinto one of the switches.

Note
NetApp recommends that you reserve ports 0 through 3 on the switch
for the filer. The remaining ports are available for the hosts.

Plug the other end of the cable into the HBA in the host.

Repeat Step 3 and Step 4 for all hosts with asingle HBA.

See “Fabric-attached SAN configuration” on page 3 for an
illustration of a single-path host connection.

Multipath host connection: To cable a fabric-attached multipath host to a
Fibre Channel switch, complete the following steps.

Step

Action

1

If you have not done so already, set up the Fibre Channel switches by
following the configure and connect procedure provided in the
Hardware Reference manual for the Fibre Channel switch.

Cable the pair of clustered filers to the switches by following the
procedures for connecting afiler and multipath host described in the
SAN Setup Overview.

Plug one end of the optical cableinto one of the switches.

Note
NetApp recommendsthat you reserve ports 0 through 3 on the switch
for the filer. The remaining ports are available for the hosts.

Plug the other end of the cable into the first HBA in the host.

Plug one end of a second cable into the other switch.

Plug the other end of a second cable into the second HBA in the host.

N o | o b~

Repeat Step 3 through Step 6 for al hosts with two HBAS.
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16

Cabling a direct-
attached host

To cable ahost directly to afiler, complete the following steps.

Step | Action
1 | Plug one end of the optical cableinto the first port of the dual-port
HBA in thefiler.
2

Plug the other end of the cable into the HBA in the host.

Cabling the host to a filer




Turning on the power to the hardware

Order for turning on  Thereisa specific order for turning on power to the hardware:
power ]

1. Switches
2. Disk shelves
3. Filers
4. Hosts

Caution

Because the different pieces of hardware communicate with each other in a
prescribed order, problems occur if you turn on the equipment in the specified

order.
Turning on the To turn on the power to the hardware, complete the following steps.
power
Step | Action

1 | Verify that the connections and cabling are correct.

2 | Turn on the power to the configured Fibre Channel switches.

Wait approximately five minutes for the switches to boot.

3 | Turn on the power to the disk shelves.

4 | Turn on the power to thefilers.

5 | Turn on the power to the host.

Chapter 2: Cabling the Host and Turning On the Power
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Setting Up the Driver 3

About this chapter This chapter describes procedures for getting the NetA pp-supported driver and
installing it. It also provides an example of one way to install the driver and set it
up to work with a NetApp filer.

Topics in this This chapter discusses the following topics:
chapter 0 “Downloading and installing the driver” on page 20
O “Driver installation example” on page 29

Chapter 3: Setting Up the Driver 19



Downloading and installing the driver

Tasks in this
section

Downloading the
driver and
SANsurfer
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This section describes the tasks you need to perform to set up and use your
QLogic driver. It also providesinstructions should you want to remove the driver.

Note
For more information about the commands you use in setting up the driver, see
the man pages.

In addition to downloading the QL ogic driver, you should also download a copy
of the QLogic SANsurfer utility. You use this utility to set up QLogic Multi-
pathing.

To download the driver and SANsurfer utility, complete the following steps.

Step | Action

1 | Go tothe QLogic page (www.glogic.com) and choose Downloads.

2 | Inthe HBA section of the Downloads page, select the HBA. At the
time this document was printed, that NetApp supported QLA2342.

Note
The most up-to-date information on NetApp-supported HBAs and
driversisin the FCP/iSCS Configuration Guide on the NetApp
NOW site.

3 | At the product page, choose Linux.

4 | OntheLinux download page, download the 6.04.00 driver. (For the
QLA2342 driver, thisis the gla2x00-v6.04.00-fo-dist.tgz file for
“Redhat, Linux 7.2/7.3/8.0 and Advanced Server 2.1, Failover
Driver.”)

Note
This driver works with both Red Hat Enterprise Linux 2.1 and SUSE
Enterprise Server 8.

Downloading and installing the driver



Step | Action

5 | From the same table, download the NetA pp-supported version of
SANsurfer for Linux.

Note
At the time this document was printed, NetApp supported SANsurfer
for Linux 2.0.24. QL ogic supportsthisversion of SANsurfer with the
failover version of the Linux driver only.

Result: This downloads the sansurfer_linux_install.bin script.

Follow the instructions in the Read Me file at the download site to
install the SANsurfer.

Installing the driver  Toinstal the driver you downloaded, follow the instructions in the QL ogic
documentation. The following procedure is a general overview of the steps you
need to perform.

Note
All installation procedures require root privileges.

Step | Action

1 | Verify that you have the NetApp-supported HBA installed on your
host.

2 | Usethet ar command to unpack the file you downloaded from
QLogic.

Doing this unpacks several files, including areadmefile and a source
.t gz file

3 | Usethet ar command to unpack the sourcefile.
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Step

Action

Follow the build instructions in the readme file that accompanies the
sourcefile.

You have two options:
0  Build acustom kernel that contains the QL ogic driver. Only
experienced Linux users should consider attempting this.

Note
If you build a custom kernel, be sure to enable LUN probing
with the CONFI G_MULTI _ LUN command.

O Build a<driver_name>.o file that you must load each time you
boot the system. For the QLA 2342 HBA, the system creates a
gla2300.0 file.

Thisisthe option NetApp recommends.
If you choose this option, you can useaRAMDISK imagefileto
load the driver module automatically each time you reboot the

host. You can aso load the driver module manually using the
nodpr obe command.

As part of the driver installation, you must provide information about the LUNS
on the filer. Compl ete the following steps on the filer to set up the volumes and
LUNSs.

Step

Action

1

Atthefiler, usethel un set up command to create the volumes and
LUNSs.

Create the igroups that contain the initiator World Wide Port Names
(WWPNSs).

Note
If you don't have the WWPNS, you can get them by loading the
driver. After you get the WWPNSs, unload the driver and complete the
configuration stepsin “Finishing driver setup” on page 23.

Usethel un set up command to map the LUNSs to the igroups.
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Step | Action

4 | Make surethe LUNs are online.

5 | Start the FCP service, if it is not running, by entering the following

command:

fcp start
Finishing driver After you have the LUN information, finish setting up the driver by going back to
setup your Linux host and compl eting the following steps.

Note
If you are using aRAMDISK image file, you must re-create it each time you
modify the configuration data. Thisis because the RAMDISK imagefileisa
static file; it does not change automatically when you change configuration
options.

Step | Action

1 | AttheLinux host, modify the /etc/modules.conf file.
O Addanadiasfor the driver for each active HBA port.

0  Tell the SCSI mid-level driver that multiple LUNs arein use.
The Linux kernel limits the maximum number of LUNS per
deviceto 128.

O  Specify the maximum queue depth. You can have a maximum
gueue depth of 255.

See the “Sample installation” on page 29 for an example of
modifying thisfile.

2 | Usethedepnod - a command to update any module dependencies.

3 | Changethe <boot_loader>.conf file to include aline specifying the
maximum number of LUNS. You can have amaximum of 128 LUNS.

See “Sampleinstallation” on page 29 for an example of modifying a
boot |oader file.
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Step

Action

If you created a module for the driver instead of building a custom
kernel, use the nrodpr obe command to load the module.

The nodpr obe command isawrapper around the Linux i nsnod
command.

Example: Hereisan example of using the modpr obe command:
modpr obe gl a2300

Note

By using the nodpr obe command in this situation, you can reload
the driver without having to reboot your host.

If you are using QL ogic Multipathing, make sure that the LUN is
visible on both ports. Both thecat command and thednesg
command display thisinformation.

Example: The following example assumes the driver you installed
is named qla2300.

cat /proc/scsi/qgla2300/[port number ]

portnumber is the number of the port that you are checking.

Downloading and installing the driver




Step

Action

If you have multiple LUNs and multiple connections to the filer,
configure the LUN paths to spread the 1/0 load across the
connections.

You use the SANsurfer SANblade Manager utility to set the
preference path for the LUNS. See the instructions from QLogic
about using this utility.

Leave thefirst LUN path preference as the default. Reset the other
LUN path preferences to use more than one path.

You can use the SANsurfer’s interface to perform persistent binding
for the LUNSs.

The SANsurfer utility records these changes in the /etc/modul es.conf
file.

Note
If you are using a RAMDISK imageto load the driver automatically
each time you reboot the host, you must re-create the initrd file each
time you modify the /etc/modules.conf file.

Use the SANblade Manager utility to set the timeout value for each
switch and to specify the value for the LUNSs per Target option.

You provide these values in the dialog that appears when you
highlight an adapter and choose the Settings tab. In that dialog box,
choose the Advanced Adapter Settings. Enter values for the Port
Down Retry Count and LUNS per Target.

0 For aBrocade 3200 or 3800 switch, set the value of the Port
Down Retry Count to 60.

0  For Brocade 3900 switch, set the value of the Port Down Retry
Count to 90.

0  For the LUNSs per Target, set the value to the same value you
entered in the /etc/modul es.conf file as the maximum number of
LUNS per device.

You must set these values for each adapter.

Chapter 3: Setting Up the Driver
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Step

Action

Set up the devicesto receive and return data. Choose one of the
following options:

0 Create a partition table. Do thisif you want to use the LUN
through afile system instead of through raw access.

0 Bind theraw device to the block device.

To create a partition table, complete the following step.

1. Usef di sk to set up apartition table.

Thecommand f di sk / dev/ sd[ char] startsan interactive
session for creating a partition. If you are using afile system,
make sure you reserve the header information at the top of the
disk device when you use FCP so that it is not overwritten.
Having a partition accomplishesthis.

To use the LUN through raw access, compl ete the following step.

1. Usether awcommand to bind the raw device to the block
device.

2. Repeat this step for each LUN.

Reboot the host.

Unless you have created a RAMDISK image, use the nodpr obe
command to load the driver module.

10

Start the SANsurfer agent gl r enot e to verify that everything is
working correctly.

Note

Make surethat you use the failover version of the driver. Thisisthe
only version of the driver that QL ogic supports for the SANblade
Manager on Linux.
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Step

Action

11 | Create aRAMDISK image file that automatically loads the driver
each time you reboot. Thisis astatic file that contains configuration
information. Each time you change configuration information (for
example, by modifying the /etc/modules.conf file), you need to create
anew RAMDISK imagefile. Usethe nkinitrd -f command to
create thisfile:

# nkinitrd -f randisk_file_name kernel _version

ramdisk file_name is the name you want to use for the RAMDISK
image.

Note

If you execute this step in the /boot directory, make sure that you use
aunique file name. Otherwise, the command overwrites the original
RAMDISK image file when it creates the new one.

kernel_version isthe version of the kernel you're using.

If your host is running SUSE Enterprise Server 8, you need to use
only the following command:

# /sbin/nmk_initrd

This creates the /boot/initrd.susefile.

12 | Placethe RAMDISK image filein the /boot directory and configure
the boot loader to use the new file by entering the following
command:

# cp randi sk_file_name /boot
13 | Configure the boot loader with the new RAMDISK image. Edit the

/etc/<boot-loader>.conf fileto include the line
i nitrd=/boot/initqgl a2300

Place the line under one of the kernel entries.

Chapter 3: Setting Up the Driver
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If you need to remove the driver, complete the following step.

Step

Action

1

Execute the nodpr obe -r command from within the /shin
directory to remove the driver you set up.

Example: If you are using a QLA2300 HBA, you would enter:
/ sbi n/ modpr obe -r gl a2300

Note
Therodpr obe -r command does not work if one of the following
situationsistrue:

O You executeit fromthepr oc gl a2300 directory. Make sure
you arein adifferent directory.

0O Thel/etc/init.d/qlrenote processisrunning. Make
sure that this process is stopped before you execute the
nodpr obe command.

O  You havefile systems mounted using LUN storage SCSI
devices.

See “You can’t remove the driver using modprobe -r” on page 73 for
more information.

If you did not build a custom kernel, you must load the driver module each time
you reboot the Linux host. Compl ete the following step.

Step Action
1 | When you reboot the host, load the driver module.

If you... Then...

Created aRAMDISK image The host automatically loads the
driver when it reboots.

Areusing amanual processto Enter thermodpr obe command.

load the driver
Example:

/ shi n/ modpr obe gl a2300

Downloading and installing the driver




Driver installation example

About the example

Assumptions for
this example

Sample installation

This section contains an example of installing a driver downloaded from QL ogic
and configuring it to work with a NetApp filer. Thisis an example of just one
installation path that you can take. The actual path you follow depends on your
system setup.

Note
For detailed information about installing the driver, see the QLogic
documentation that comes with it.

The following example assumes you are using the following items:
Red Hat Enterprise Linux 2.1, kernel version 2.4.9-e.9

The QLogic failover driver version 6.04.00

The GRUB boot |oader

Two active SCSI host adapter ports

A maximum of 128 LUNs

A maximum queue depth of 128

A Brocade 3900 switch

O o oo o o g

Hereis an example of oneinstallation path. This example createsa RAMDISK
image that automatically loads the driver each time you reboot the host. It also
uses the nodpr obe command to load and remove the driver when you need to
make a change, but do not want to reboot the host.

Note
When you use aRAMDISK image, any time you modify a configuration setting,
you must re-create the RAMDISK imagefile.

These instructions follow the steps specified in the README.qgla2x00 file for a
symmetric multiprocessor (SMP) and a RAMDISK image for a GRUB boot
loader.
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Theinstructions for SUSE Enterprise Server 8 and/or the LILO boot loader differ
dlightly from the instructions for Red Hat Linux shown in this example. See the
README.qgla2x00 file for information.

Note

All installation procedures require root privileges.

Step

Action

1

Download the following items:
0 TheQLogic failover driver version 6.04.00 for Linux:
gla2x00-v6.04.00-fo-dist.tgz

0 TheRead Mefilelisted in the Description column. (This Read
Mefileis also included in the compressed .tgz file.)

The SANsurfer for Linux utility, version 2.0.24.
The SANsurfer Read Mefilelisted in the Description column.

Install the SANsurfer utility by following the instructionsin its Read
Mefile.

Unpack the driver file by using the followingt ar command:

tar -xzf gl a2x00-v6. 04.00-fo-dist.tgz

Change to the directory where you upacked the driver, and use the
driver setup command to unpack the source file:

# cd gl ogi c
# sh ./drvrsetup

Driver installation example



Step

Action

Create an SMP version of the driver.

Note
For more details about doing this, see the README.gla2x00 file.

1. If the kernel-headers and kernel-source RPM files are not
installed, insert the first Red Hat CD-ROM and copy them:

# cd /mmt/cdron RedHat / RPNB
# rpm-iv kernel -headers*.rpm
# rpm-iv kernel -source*.rpm

2. Using the Linux directory namethat appearsin /usr/src, enter the
following command:

# make all SMP=1 OSVER=<li nux-directory-name>

3. Confirm that this command placed the qla2200.0 and gla2300.0
driver filesin the scsi directory:

# /1i b/ nodul es/ <versi on-
nune/ kernel / dri ver s/ scsi

If it did not move thefiles, you need to manually move them.
You can use either the copy (cp) command or the move (nv)
command. The following command line copies these files into
the scsi directory:

# cp gl a2200. 0 gl a2300. 0 /1 i b/ nodul es/ <versi on-
nun®/ kernel / dri vers/ scsi

Chapter 3: Setting Up the Driver
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Step

Action

Get the WWPN for the initiator by loading the driver temporarily:

1.

Enter the following command:
# [/ sbi n/ modpr obe gl a23000

The system creates a/proc/scsi/gla2300 directory that contains a
proc/scsi/qla2300/<HBA-num> file for each QLogic HBA port.
The file name isthe HBA port number.

Get the WWPN from each /proc/scsi/qla2300/<HBA-num> file.
To get the WWPN for port 2, look in the /proc/scsi/qla2300/2
file.

Repeat this step for each file.

Unload the driver by entering the following command:

# [ sbi n/ modprobe -r gl a2300

Note
Thenodpr obe -r command does not work if you are in the

proc qla2300 directory.

Go to thefiler and perform the following tasks:
1
2
3.
4
5.

See “Creating, Configuring, and Managing LUNS" on page 49 for
information about performing these steps.

. Create the volumes and LUNS.

. Create the igroups that contain the initiator WWPN.

. Make surethe LUNs areonline.

Map the LUNSs to the igroups.

Start the FCP service, if it is not running.
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Action

Go to the Linux host and modify the /etc/modul es.conf file:

O Addandiasfor the driver for each active HBA port. This
exampl e uses two active HBA ports.

alias scsi_hostadapter[2] gl a2300
alias scsi_hostadapter[3] gl a2300

0  Tell the SCSI mid-level driver that multiple LUNs arein use.
The Linux kernel limits the maximum number of LUNS per
deviceto 128. This example uses 128 LUNs:
options scsi_nod max_scsi_| uns=128

0O Specify the maximum queue depth. You can have a maximum
queue depth of 255. This example uses a queue depth of 128.

options gl a2300 gl2xnmaxqdept h=128

Update any module dependencies by entering the following
command:

# depnod -a

Note
The nodpr obe command does not run properly unless you run the
depnod - a command.

10

In the /boot/grub/grub.conf file, add information to the kernel lineto
specify the maximum number of LUNSs:;

max_scsi | uns=128

Note
This value must the be same as the value you entered in Step 8.

Load the module by entering the following command:
# [/ sbi n/ modpr obe gl a2300

Chapter 3: Setting Up the Driver
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Step

Action

12

If you are using QL ogic Multipathing, make surethat the LUN is
visible on both ports. You can do thiswith either acat command or
admesg command.

Example: The following example assumesyou installed the
gla2300 driver.

# cat /proc/scsi/qgla2300/[ portnunber]

portnumber is the number of the port that you are checking.

13

Start the QLogic SANsurfer/SANblade Manager and use it to
perform the following tasks:

O  Spread 1/0 across the connections if you have multiple LUNs
and multiple connectionsto thefiler. You can also useit to set up
persistent bindings.

Set the timeout values for the switches.
Set the value for the number of LUNSs on each target.
Note

After you set these values, you must reboot the host for the changes
to take effect.

The following steps explain how to perform these tasks.

1. If theql r enot e (RPC) process did not automatically start
when you booted the host, start it now by entering the following
command:

# letc/init.d/glrenote start

Theql r enot e process runs in the background and sends
messagesto /dev/null. You can alsorun gl r enot e directly
from another xterm window by entering the following command
line:

# /usr/local/bin/qglrenote

Running gl r enot e thisway enables you to view status and
€rror messages.
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Action

2. Execute SANsurfer by entering the following command from the
directory where you installed SANsurfer:

# ./ SANsurfer &

The default location for this utility is
/opt/QLogic_Corporation/SANsurfer

Executingthe. / SANsur f er command brings up the
SANblade Manager in a GUI window. To get the SANblade
Manager window to appear on aWindows PC, executethe utility
in an xterm window to the Linux host.

3. Inthe SANblade Manager window, click the Connect button.
The Connect to Host dialog box appears.

4. Select your host and click OK.

5. Click the Configure button at the top of the window.

0 If apop-up box saying “An invalid configuration has been
detected. Auto configure run automatically” appears, click
OK.

O If asecond pop-up box appears saying “Also configure
LUN(s) automatically,” click Yes.

The Fibre Channel Port Configuration dialog appears.

6. At the Fibre Channel Port Configuration dialog box, highlight a
port in the Port Name column.

7. From the menu bar at the top of the window, choose Device >
Configure LUN(s). A dialog box listing information about the
LUNSs and their preferred paths appears.

Note
This menu option is grayed out if you did not select a port name.

8. Inthe Adapter column, select aLUN and right-click to display
the options for setting the LUN Preferred Path.

Note
Leave thefirst LUN path preference as the default. Reset the
other LUN path preferences to use more than one path.
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Step

Action

9.

10.

11.
12.

13.

14.

15.

16.

17.

18.

Repeat Steps 6 through 8 until you set the values for all the
LUNson all the ports.

When you finish setting the values for the LUNSs, click OK. This
returns you to the Fibre Channel Port Configuration dialog box.

Click Save.

As a security measure, SANblade Manager asks you for a
password before it makes the changes. Enter the password and
click OK. The Fibre Channel Port Configuration window closes.

Note
The default passwordis“confi g”.

To set the switch timeout value and the number of LUNS per
target, highlight an adapter in the left pane of the SANblade
Manager window.

Click the Settings tab in the right pane of the SANblade
Manager window. A dialog box with information about that
adapter’s settings appears in the right pane.

In the pull-down list next to Select Settings section, choose the
Advanced Adapter Settings option.

Set the Port Down Retry Count value to 90 for the Brocade 3900
switch.

Note
If you were using a Brocade 3200 or 3800 switch, you would set
this value to 60.

Set the "LUNSs per Target" to same value you entered in the
/etc/modules.conf file (in this case, 128).

Click Save.
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19.

The SANblade Manager asksyou for apassword beforeit makes
the changes. Enter the password and click OK.

Note
The default passwordis“confi g”.

20.
21.
22.

23.

24,

Repeat Steps 13 through 19 for each adapter.
From the File menu, choose Exit to halt the SANblade Manager.

Check the /etc/modules.conf file to make sure that the long,
cryptic line that the SANblade Manager writes to it for each
LUN starts with the following words:

options gl a2300 Confi gRequired=1 gl 2xopt s=
To enable the changes to take effect, reboot the Linux host and
enter the following command to load the driver module:

# nodpr obe gl a2300

Verify that things are working correctly by starting the
gl r enot e process.

Note
This process should start automatically when you reboot the
host. If it doesn’t, you can start it by entering the
/etc/init.d/glrenptestart command.
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14

Set up the devicesto receive and return data. If you have a newly
created LUN, use sanl un to display the available devices. After
you have information about the devices, perform one of thefollowing
tasks:

O Usef di sk toset up apartition tableif you plan to use the
LUN through afile system instead of through raw access.
Enter the following command:

fdi sk /dev/sd[ char]

char isthe identifier for the SCSI device.

This command line starts an interactive session for creating
apartition. If you are using afile system, you must reserve
the header information at the top of the disk device when
you use FCP so that it is not overwritten. Having a partition
accomplishesthis.

0 Usethe following command to bind the raw device to the
block deviceif you are using raw access:

raw /dev/raw /dev/sdbl

Note
If you are using raw access, you must execute ther aw command
after each reboot.
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15

Create aRAMDISK image file so that each time the host reboots, the
driver moduleis reloaded automatically. (Because thisis a staticfile,
you must re-create it each time you modify the configuration options;
for example, the optionsin /etc/modules.conf.)

Note
For more details about creating a RAMDISK image file, seethe
README.qgla2x00 file.

1. Rename the older driver binary that came with the original
distribution:

# cd
/1'i b/ modul es/ <ker nel _versi on>/ kernel /dri ver s/ addon
/ ql a2200

# nmv gl a2200. 0 gl a2200_rh. o
# nv gl a2300. 0 gl a2300_rh.o

Note
Renaming the older driver binary prevents it from interfering
with the updated driver binary.

2. Copy the gla2200.0 and gla2300.0 driver filesto

/lib/modules/<kernel version>/kernel/drivers/scsi/

3. Modify the /etc/modules.conf file to include the following line:
alias scsi_hostadapter0 gl a2300

You must add one entry for each HBA in your system. For
example, if you had two QLA2300 HBAs installed, you would
include the following lines in the /etc/modul es.conf file:

alias scsi_hostadapter0 gl a2300
alias scsi_hostadapterl gl a2300
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4. Usethenkinitrd -f commandtocreateaRAMDISK image
file for your kernel. By default, this command creates the
RAMDISK image file /boot/initrd.

Thenkinitrd -f command usesthe format:

# nkinitrd -f <ramdi sk_file_nane> <kernel _version>
ramdisk file_name is the name you want to use for the
RAMDISK image.

Note
If you execute this step in the /boot directory, make sure that you
use aunique file name. Otherwise, the command overwrites the
original RAMDISK image file when it creates the new one.

kernel_version isthe version of the kernel you're using.

Example: The following command line creates a RAMDISK
image file called initqla2300 using kernel version 2.4.9-e.9:

# nkinitrd -f initgla2300 2.4.9-¢e.9
5. Copy thefileto the /boot directory if you did not create it there:
# cp initgla2300 / boot

6. Configure the boot loader with the new RAMDISK image. Edit
the /etc/grub.conf file to include the line

i nitrd=/boot/initqgl a2300
Place the line under one of the kernel entries.

Note
NetApp recommends that you comment out the current
RAMDISK image file. By commenting the file out instead of
deleting or overwriting it, you can useit if aproblem occurswith
the new file.

16

Reboot your host. The RAMDISK image should load the driver
automatically.

40
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Installing the NetApp Software Package 4

About this chapter This chapter describes procedures for installing the NetApp Linux Fibre Channel
software package on the host.

Topics in this This chapter discusses the following topics:
chapter 0 “Preparing to install the NetApp software package” on page 42
O “Installing or uninstalling the NetApp software” on page 45
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Preparing to install the NetApp software package

Preparation tasks

Contents of
software package

Locating the
software package

42

Preparing to install the NetApp software package involves the following tasks:
O  Locating the software package.

0  Obtaining the software package.

0  Uncompressing the software package and extracting the software.

Note

All installation procedures require root privileges. In addition, you must have the
HBA and driver installed before you install the NetApp software package.

The software package is a .tar file that consists of these components:
O sanl un utility

This utility helps you manage LUNs and host HBAS.
0  NetApp diagnostic and troubleshooting scripts

To locate the software package, complete the following steps.

Step Action

1 | Seethe FCP/iSCSI Matrix page in the online FCP/iSCS
Configuration Guide to verify that you have the latest NetApp
software package. At the time this book was printed, the software
package name was netapp_linux_tools 1 O.tar.gz.

The FCP/iSCS Configuration Guide is available at
http://now.netapp.com/NOW/knowledge/docs/docs.shtml
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Action

If you obtain the... Then...

Software package from the
NetApp NOW site

Go to “Obtaining the software
from NOW” on page 43.

Software CD-ROM from the
media package in your NetApp
SAN Host Attach Kit for Fibre
Channel Protocol on Linux

Go to “Installing the software”
on page 45.

Obtaining the
software from NOW

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

Step

Action

1

Log intothe NOW site at http://now.netapp.com. In the fields on the
right side of the page

0  Enter your user name and password.
O Fromthe Select Start Page list box, click Service and Support.
0  Click the Login button.

In the Software Download section, click Download Software.

Go to the SAN Host Attach Kit product row of the Software
Download table and select Linux from the Select Platform drop-
down list.

Click Go!

Follow the prompts to reach the Software Download page.

Download the netapp_linux_tools 1 O.tar.gz fileto alocal directory,
for example, the /tmp directory.

Go to “Uncompressing and extracting the software” on page 43.

Uncompressing and
extracting the

software steps.

When you get thefile netapp_linux_tools 1 O.tar.gz file, itisin compressed
format. To uncompress the file and extract the software, complete the following
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Step

Action

Change to the directory where you downloaded the compressed file.
For example, change to the /tmp directory:

cd /tnp

Enter the following command to uncompress the file:

gunzip netapp_linux_tools_1 0O.tar.gz

Enter the following command to extract the software:

tar -xvf netapp_linux_tools_1 0.tar

Result: The extracted software is placed in the
/tmp/netapp_linux_tools 1 O directory.

Preparing to install the NetApp software package




Installing or uninstalling the NetApp software

Installation options  This section discusses the following installation options:

0 Install the host software for the first time. See “Methods of installing the
software” on page 45.

O  Uninstall any existing version of the host software and utilities. See
“Uninstalling the NetApp software” on page 47.

Methods of You can install the software for the first time in the following ways:
installing the 0 Using the extracted software, as described in “Uncompressing and extracting
software the software” on page 43.

0  Using the software CD-ROM from the media package in your NetApp SAN
Host Attach Kit for Fibre Channel Protocol on Linux

Installing the To install the NetApp software on your Linux host, complete the following steps.
software

Step | Action

1 | Loginasroot.
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Step | Action
2 | If you areinstalling... Then...
Extracted NetApp software obtained Change to the directory where you uncompressed
from the NOW site the netapp_linux_tools 1 O.tar.gz file.
For example, if you extracted the software to
/tmp/netapp _linux_tools 1 0, you would enter
cd /tmp/ netapp_linux_tools_1 0
Software from the CD-ROM 1. Mount the CD-ROM on the host system.
2. Change to the directory where your CD-ROM
is mounted.
For example, change to /mnt/cdrom by entering
the following command:
cd /mt/cdrom
3 | Enter the following command to install the software:
.linstal

Sample output from

the install script

46

The following example shows sample output fromthei nst al | script.

Successful single-path host connection installation: Thefollowing
example shows afirst-timeinstallation for a fabric-attached or direct-attached
single-path host connection:

# ./linstall

opt/ sanl un/ bi n/ sanl un

opt/sanlun/bin/filer_info
opt/sanl un/ bi n/linux_info
opt/ sanl un/ bi n/ san_ver si on
opt/ sanl un/ bi n/ brocade_i nfo
opt/ sanl un/ bi n/ Tel net. pm
opt/ sanl un/ bi n/ SHsupport. pm
opt/sanl un/ bin/libgl sdm so
opt/ sanl un/ bi n/ uni nst al

#

Installing or uninstalling the NetApp software




Version of the You must usetheuni nst al | script from the version of software you obtained

uninstall script to in “Locating the software package” on page 42 to uninstall previous versions of
use the host software.
Uninstalling the To uninstall the NetApp software, complete the following steps.
NetApp software
Step | Action
1| Loginasroot.
2| If... Then...
You are using Change to the directory where you
software obtained uncompressed the
fromthe NOW site | netapp_linux_tools 1 O.tar.gz file.
For example, if you extracted the software to
/tmp/netapp_linux_tools 1 0, you would
enter
cd /tnp/netapp_linux_tools_1 0
You are using 1. Mount the CD-ROM on the host system.
software obtained ,
from a CD-ROM 2. Change to the directory where your
CD-ROM is mounted.
For example, change to /mnt/cdrom by
entering the following command:
cd /mt/cdrom
3 | Enter the following command to remove the existing software:
.luninstall
Note
This command does not produce any output. It simply returns you to
the command line prompt.
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Creating, Configuring, and Managing LUNs 5

About this chapter This chapter provides the following information:
O How to create initiator groups and LUNs on the filer
0  How to configure LUNSs and make them accessible by the host
O How tousethesanl un utility to manage host LUN and HBA information

Topics in this This chapter discusses the following topics:
chapter 0 “Creating LUNson thefiler” on page 50
0 “Configuring the LUNS’ on page 63
0 “Displaying LUN and HBA Information” on page 67
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Creating LUNSs on the filer

Rule for creating
LUNs

Best practices for
creating LUNs

Tasks to create and
map LUNs on the
filer

Finding the WWPNs
for the host HBA

50

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

The best practices for creating LUNSs are the following:
0 Donot put LUNsin /vol/volO (the root volume).

0  Enable space reservations.

0 Disable scheduled auto snapshots.

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

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

0  Find the WWPN for the host HBA port.

0  Create an initiator group on thefiler.
Aninitiator group is acollection of host WWPNSs.

0  Create one or more LUNSs on the filer and map the LUNSs to an initiator
group.
Verify the mapped LUN.
Record the LUN IDs that you used to map the LUNSsto the initiator group.
The host can access only the LUNs mapped to an initiator group.

To find the WWPN for the host HBA, complete the following steps.

Step | Action

1 | Loginasroot on the host.
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Step

Action

Usethe nodpr obe command to load the driver.

Example: If your driver is called gla23000, you would enter the
following command:
/ sbi n/ nodpr obe gl a23000

The system creates a /proc/scsi/gla2300 directory that contains afile
for each QLogic HBA port. The WWPN isin thefile for that port.

Look ineach/ proc/ scsi/ gl a2300/ HBA- numfile and get the
WWPN. Thefilenameis the HBA port number.

Example: To get the WWPN for port 2, you would look in the file:
/ proc/ scsi/ gl a2300/ 2

Repeat Step 3 for each file.

Creating an initiator ~ To create an initiator group on the filer, compl ete the following steps.

group on the filer

Step

Action

1

Log in asroot on the host.

Change to the /usr/shin directory:

cd /usr/shin
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Step

Action

Enter the following command:
sanlun fcp show adapter -c¢

- ¢ tellssanl un to display on the screen the command line you
need to enter to create an initiator group.

Result: Ani group creat e command with the host's WWPNs
appears on the screen. Theinitiator group’s name matches the name
of the host.

Example:

# sanlun fcp show adapter -c

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

igroup create -f -t linux "netapp" 210000e08h0936a2
210100e08h2936a2

#

In this example, the name of the host is “ netapp,” so the name of the
initiator group with the WWPNs is “ netapp.”

Access thefiler.

You can do this from the host using acommand such ast el net , or
you can use the filer console.

At the filer command line, enter thei gr oup cr eat e information
that you got in Step 3.

Result: Aninitiator group is created on thefiler.

Example: On thefilerX command line, enter the igroup create
information from Step 3.

filerX> igroup create -f -t linux "netapp"
210000e08b0936a2 210100e08b2936a2
filerX>

This command line creates an initiator group named netapp that uses
two WWPNs.,

Creating LUNs on the filer



Step | Action

6 | Onthefiler'scommand line, enter the following command to verify
the newly created initiator group:

i group show

Result: Thenewly created initiator group with the host’sWWPNsis
displayed.

Example:

filerX> igroup show
netapp (FCP) (ostype: linux):
21:00: 00: e0: 8b: 09: 7b: de (logged in on adapter 4a)
21:01:00: e0: 8b: 29: 7b: de (logged in on adapter 5a)
filerXx>
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Step

Action

Onthefiler's command line, enter the command to show the FCP
initiator port names:

fcp show initiator

Result: The WWPNs for the FCP initiator HBASs and their initiator
group are displayed.

Example: Thefollowing exampleisfor afabric-attached SAN
configuration with a clustered filer pair (adapter 4a and 5a):

filerX> fcp show initiator
Initiators connected on adapter 4a:
Por t name G oup
21:00: 00: €0: 8b: 09: 7b: de  netapp

Adapter 4b is running on behalf of the partner.
Use the partner comand to view this adapter when in
t akeover node.

Initiators connected on adapter 5a:
Por t name G oup
21:01: 00: e0: 8b: 29: 7b: de net app

Adapter 5b is running on behalf of the partner.

Use the partner command to view this adapter when in
t akeover node.

filerX>

Example: The following exampleisfor a direct-attached
configuration:

filerY> fcp show initiator

Initiators connected on adapter 5a:

Por t name G oup

21:00: 00: e0: 8b: Oa: 47: a6 hostB

Initiators connected on adapter 5b:
None connect ed.
filerY>
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Creating LUNs with  Thel un set up command prompts you for information required for creating a
the lun setup LUN and an initiator group and mapping the LUN to an initiator group. When a
command default in brackets|[ ] is provided, you can press Enter to accept the default.

You can create an initiator group and add the WWPNs to it when prompted. If
you aready created an initiator group, you can use an existing initiator group and
add the WWPNSs.

You can interrupt thel un set up process at any time by pressing Ctrl-C. Any
information that you entered is discarded.

To create LUNson thefiler using thel un set up command, complete the
following steps.

Step | Action

1 | Onthefiler’'scommand line, enter the following command to start
the LUN creation script:

filerX> lun setup

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

Result: Thefiler startsthe LUN setup script, which promptsyou for
theinformation it needs to create the LUN.

2 | Entery inresponse to the prompt:

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

3 | Enter | i nux inresponse to the prompt:

filerX> OGS type of LUN (default/solaris/w ndows/!|inux)

[default]: |inux
Note
If you select “default,” Data ONTAP determines which operating
system to use.

Result: The LUN you are creating will use the Linux operating
system.

Chapter 5: Creating, Configuring, and Managing LUNs 55



56

Step

Action

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

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

Enter LUN path: lun_path

Example: An example of alun_path is/vol/voll/gtreel/lun_sdata
or /vol/vol/hostA_0.

Caution
Do not create LUNs in /vol/volO.

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

Enter y in response to the following prompt if you want to use space
reservations (recommended) or n if you do not:

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

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

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

Enter the LUN size in response to the next prompt:

Size for a LUNis specified in bytes. You can use

si ngl e-character mul tiplier suffixes: b(sectors), k(KB),
m MB), g(GB) or t(TB).

Enter LUN size:

Example: An exampleis5g, meaning 5 GB of raw disk.

Result: The LUN you are creating will have the specified size of
raw disk. The quantity of usable disk space by the host varies
depending on the host’s operating system and the application using
the LUN.
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Step

Action

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 (wthout quotes), or hit
ENTER i f you don’t want to supply a coment.
Enter comment string:__

Note
If you press Enter and do not add a comment, you can add a
comment later with thel un conmrent command. If you are using
the FilerView® interface, aLUN description isthe sasme asa
comment. For more information about thel un conment command,
see the na_lun (1) man page on thefiler.

To create an initiator group (igroup), enter the igroup name when
prompted. The name can be for an

O Exigting igroup. To see alist of the existing initiator groups,
enter ?. The setup script displays the names of any initiator
groups you created in “ Creating an initiator group on the filer”
on page 51.

O Igroup you want to create. If you enter aname that does not
exist, the setup script createsiit.

Note
To accept the default initiator group, press Enter without supplying a
value here.

The LUN wi Il be accessible to an initiator group. You
can use an existing group nane, or supply a new name to
create a newinitiator group. Enter '?" to see existing
initiator group nanmes.
Nane of initiator group [shows igroup name if exists]:
new_group_nane

Result: Theinitiator group new_group_name is created. Instead of
new_group_name, you could enter a value such as linux_groupB or
hostA.
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Step

Action

Press Enter at the next prompt to accept FCP as the protocol for the
initiator group:

Type of initiator group new _group_name (FCP/i SCSI)
[ FCP]:

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

Action

10

Enter the port names you want to use with thisinitiator group in
response to the next prompt. When you have multiple port names,
separate them with commas. You can determine the available port
names by performing the following tasks:

O Toseealist of initiator WWPNs connected to the target HBAS
and associated initiator groups (if they exist), enter ?.

O Togetalist of initiator HBAs and their WWPNs specific to a
certain hogt, runthe sanl un f cp showadapt er command
run on the host.

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

Enter comma separated portnames: <portnane>, <port nane>

portname isthe WWPN associated with an initiator HBA.

Example: This example checks to see which portnames are
available and then adds the initiator HBA with WWPN
12:01:00:€0:8h:2a:47:a6 to the igroup hew_group_name.
Enter comma separated portnanes: ?

Initiators connected on adapter 4a:

Por t name G oup

21:00: 00: e0: 8b: 09: 7b: de  netapp

21:00: 00: e0: 8b: 0a: 47: a6  netapp2; netapp2-la

Adapter 4b is running on behal f of the partner.

Initiators connected on adapter 5a:
Por t name G oup
21:01: 00: e0: 8b: 29: 7b: de  netapp
21:01:00: €0: 8b: 2a: 47: a6  net app2

Adapter 5b is running on behal f of the partner.
Enter comma separated portnames: 12:01:00: e0: 8b: 2a: 47: a6

Result: Theinitiator WWPN is added to the igroup
new_group_name.
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Step

Action

Enter | i nux in response to the next prompt:

The initiator group has an associated OS type. The
following are currently supported: solaris, w ndows,
linux or default.

OS type of initiator group "new group_nane" [default]:
['i nux

Result: The operating system for theinitiator group is defined as
Linux.

12

Press Enter at the next prompt to accept the next available LUN ID
for the LUN that is mapped to the initiator group.

You can also enter an unused LUN ID.

To see which LUNs are in use by one or more initiatorsin the
specified initiator group, enter ? at the prompt.

Note

ThisLUN ID is associated with the lun_path and the initiator group
name (new_group_name).

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

LUN ID at which initiator group "new_group_name" sees
"/vol/vol 1/ netapp" [1]: ?

Example: Inthisexample, 1isthe next available LUN ID (as
shown in the brackets). Pressing Enter createsa LUN 1.
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Step

Action

13

The program displays information about this configuration and asks
if you want to accept it. At the prompt, enter

O vy toaccept the configuration.
O n todiscard the configuration.

LUN Path . [vol/vol 1/ net app
OS Type o linux

Si ze : 5g (5368709120)
Initiator Goup : netappl
Initiator Goup Type . FCP

Initiator Goup Menbers : 21:01: 00: e0: 8b: 2a: 47: a6
: 21:01: 00: e0: 8b: 29: 7h: de

Mapped to LUN-1D : 3

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

Result: If you enter y, the LUN is mapped to the specified initiator
group and all changesto the system are committed. At this point,
Ctrl-C cannot undo the changes.

14

End the program or continue creating LUNs by responding to the
final prompt:

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

Chapter 5: Creating, Configuring, and Managing LUNs

61



Verifying the To verify the mapped LUN, complete the following step.
mapped LUN

Step

Action

1

On thefiler's command line, enter the following command to show the mapped LUN:
lun show -v <l un-path>

lun-path is the name of a specific LUN.

Result: Theinformation for the specified LUN is displayed.

Example:
filerX> lun show -v /vol/vol 1/ netapp
/vol / vol 1/ net app 5g (5368709120) (r/w, online, mapped)
Serial #: Qd&Aiy9- pj
Share: none
Space Reservation: enabl ed
Mul tiprotocol Type: inage
Maps: netapp=3
filerXx>
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Configuring the LUNs

Tasks for
configuring the
LUNs

Configuring the
host to find LUNs

You need to perform the following tasks to configure the LUNS:

0

O
o
O

Configure the host to find the LUNSs.

Verify that the new LUNSs are visible to the host and displayed correctly.
Enable the host to discover any new LUNSs you add.

Label the new LUNs as Linux disks with one of the following:

O Create astandard partition table and with the format command, labeling
the new LUNs as Linux disks.

0 Useraw access.
Reboot the host system.

To configure the host to find the filer LUN IDs, complete the following steps.

Note

You must log in as root.

Step Action
1 | Reboot the host. When the driver module is reloaded, it should find

the LUNs.

If you... Then...

Created aRAMDISK image The host automatically loads the
driver when it reboots.

Are using amanual process to Enter thermodpr obe command.

load the driver
Example:
/ sbi n/ modpr obe gl a2300
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Enabling the hostto  To enable the host to discover the new LUNSs, complete the following steps.
discover the new
LUNs

Step | Action

1 | Loginasroot onthe host.

2 | Unload the driver. You can use the nodpr obe -r command to do
this.

Example:

/ sbi n/ nodprobe -r gl a2300

3 | Restart the driver. You can use the nodpr obe command to do this.

Example:
/ sbi n/ nodpr obe gl a23000

Verifying LUN To verify that the new LUNs are visible to the host, complete the following steps.
visibility

Step | Action

1 | Loginasroot on the host.
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Step

Action

To verify that the LUNs are now visible, usethesanl un | un showcommand to display the
mapped LUN. To check for a specific LUN, include the filer and LUN path on the command
line.

sanl un lun show filer_name: pat h_nane

filer_nameisthefiler's name.

path_name is the name of the LUN.

Result: The command displays the filer name, LUN path name, device name, HBA name,
protocol, LUN size, and LUN state.

Result: Theinformation for the specified LUN is displayed.

Example:
[root @et app]# sanlun |un show filerX /vol/vol 1/ hal
filer: lun-pathname device filenane adapter protocol |un size lun state

filerX /vol/vol 1/ hal /dev/sdc gl aQ.A23122 FCP 4g  (4294967296) (GOOD

Example: Thefollowing isan example of the type of information you would seeif you
executed thesanl un | un showcommand without specifying a LUN path:

filer: lun-pathname device filenane adapter protocol |un size lun state
filerX /vol/vol 1/rawi o0 /dev/sdj gl aQLA23122 FCP 150g (161061273600) GOCD
filerX [vol/vol 1/rawi ol /dev/sdk gl aQLA23122 FCP 150g (161061273600) GOCD
filerX /vol/vol 1/fs0 /dev/ sdl gl aQ.A23122 FCP 100m (104857600) [coon]
filerX /vol/vol 1/ ha0 /dev/ sdb gl aQLA23122 FCP 3g (3221225472) @GOOD
filerX /vol/vol 1/ hal /dev/ sdc gl aQLA23122 FCP 4g  (4294967296) (GOCD
filerX /vol/vol 1/ ha2 /dev/sdd gl aQLA23122 FCP 59 (5368709120) @GOCD

Labeling the new To label anew LUN as Linux disk, complete the following steps.
LUNSs as disks

Step

Action

Login asroot on the host.
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Step Action

2| If...

Then...

You plan to use the LUN through afile
system and you want to set up a partition
table

Enter the following command:
fdi sk /dev/sd[char]
char istheidentifier for the SCSI device.

Result: Thiscommand line starts an
interactive session for creating a partition.

Make sure you reserve the header information
at the top of the disk device when you use FCP
so that it is not overwritten. Having a partition
will accomplish this.

You are using raw access

Use ther aw command to bind the raw device
to the block device.

Partition table for You can access the datain a LUN both as araw character device (for example,
LUNSs for /dev/raw/rawl) and as an NFSfile. To do this, your LUN must have a compatible
multiprotocol partition table. The requirements are the following:

access 0 Partition O (zero) must contain one disk cylinder only.

0 Partition 2 must contain the entire LUN, from cylinder O to the end.
O Theremainder of the disk must be contained in asingle partition.
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Displaying LUN and HBA Information

Utility for displaying  Thesanl un utility isaNetApp Linux host configuration tool that aidsin

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

For detailed For detailed information, see the following topics:
information 0 “Displaying host LUN information” on page 67
0 “Displaying host HBA information” on page 68

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

Step | Action

1 | Loginasroot on the host.

2 | Changeto the directory where you installed the NetApp sanl un utility.

Example: Depending on your installation directory, you might enter the following command
line:

cd /tnp/ netapp_linux_tools_1 0
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Step | Action

3 | Atthehost command line, usethesanl un | un showcommand to display LUN information:

sanlun lun show [-v] [-d host device filenane | all | filer name | filer
nane: filer pathnang]

-v option produces verbose output.

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

0  host device filename is the special device file name for the disk on Linux (which might
represent afiler LUN).

all liststhefiler LUNs.
filer name liststhe filer LUNSs under on a specified filer.

filer name: filer pathname lists al filer LUNSs under /dev/rdsk that are connected to the filer
path name LUN on a specified filer.

Result: Therequested LUN information is displayed.

Example:
[netapp] # sanlun | un show -v -d /dev/sdc
filer: lun-pathname device filename adapter protocol lun size lun state
I aski: /vol/vol 1/rawi 00 /dev/sdc gl aQLA23123 FCP 150g (161061273600) GOOD
Serial nunmber: COdFsLIli Mliw
Fil er FCP nodename: 50a980000200db21 Filer FCP portname: 50a980010200db21
Filer adapter nane: 4a
Filer I'P address: 10. 60. 139. 19
16. 00. 00. 24
Filer volunme nane:voll  FSI D 0x400db21
Filer gtree name:/vol/voll |D:0x0

Fil er snapshot nane: | D: 0x0
[ net app] #
#
Displaying host To display the host HBA information, complete the following steps.

HBA information

Step | Action

1 | Loginasroot on the host.

68 Displaying LUN and HBA Information




Step | Action

2 | Changeto the directory where you installed the NetApp sanlun utility.

Example: Depending on you installation directory, you might enter the following command
line:

cd /tnp/ netapp_linux_tools_1 0
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Step | Action

HBA information:

Example:

gl aQLA23123
WANNE

driver nane:
nodel :
nodel
serial nunber:
har dwar e versi on:
driver version:
firmware version:
Nunber of ports:
port type:

port state:
supported speed:
negoti ated speed:
G5 devi ce nane:
gl aQLA23124

WANNE

driver nane:
nodel :
nodel
serial nunber:
har dwar e ver si on:
driver version:
firmivare version:
Nunber of ports:
port type:

port state:
supported speed:
negoti ated speed:
CS devi ce nane:

#

sanlun fcp show adapter[-c] [-v] [adapter name |

descri ption:

descri ption:

-c option produces configuration instructions.

-v option produces verbose output.

al listsinformation for all FCP adapters.

adapter name lists information for a specified adapter.

Result: The FCP adapter information is displayed.

# sanlun fcp show adapter -v

WWAPN: 210000e08b0a47a6

200000e08b0a47a6

gl aQLA2312

QLA2312

QLogi ¢ QLA2312

X7927

FC5010409- 10 X

v. 6. 04.00

v. 3.01.18

1

Fabric

Qper ati onal

2 (Bit/sec

2 RBit/sec

/ proc/ scsi/ gl a2300/ 3
WAPN: 210100€08b2a47a6

200100e08b2a47a6

gl aQLA2312

QLA2312

QLogi ¢ QLA2312

\ 95079

FC5010409- 10

v. 6. 04.00

v. 3.01.18

1

Fabric

Qper at i onal

2 (Bit/sec

2 GBit/sec

/ proc/scsi/ql a2300/ 4

all]

3 | Atthehost command line, usethesanl un fcp show adapt er command to display host
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Troubleshooting 6

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

Topics covered in This chapter discusses the following topics:
this chapter 0 “Troubleshooting issues related to the driver and HBA” on page 72
O  “Troubleshooting LUN management” on page 76
0O “Error messages during 1/O” on page 79
O “Checking the status of the link” on page 80
0 “General troubleshooting” on page 81
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Troubleshooting issues related to the driver and HBA

Determining
whether the driver
loaded

The host hangs
when you start the
SANsurfer agent

72

Problem: You want to confirm that the driver loaded.

Explanation: Unlessyou rebuilt the kernel to include this driver, you must load
it each time you reboot the host. You can do this by creating a RAMDISK image
to load the driver automatically when the host reboots or by using the

nodpr obe command to load the driver manually.

What to do: To confirm that the driver loaded, use the| snmbd command. You
should see adisplay similar to the following one:

root @etapp bin]# Ismod | grep gl a2300

Modul e Si ze Used by Not tainted
gl a2300 249728 1
scsi_nmod 125884 4 [iscsi gla2300 ai c7xxx sd_nod]

Problem: You try to start the SANsurfer agent gl r enot e, but the machine
hangs.

Explanation: You are not using the failover version of the driver. QLogic
supports the SANblade Manager on Linux with the failover version of the driver
only.

What to do: Complete the following steps.

Step | Action

1 | Delete the options for the gla23xx driver in the /etc/modul es.conf
file.

2 | Download the failover version of the driver.

3 | Install and configure the driver according to the instructionsin
Chapter 3: Setting Up the Driver.

4 | Start the SANsurfer agent gl r enot e.
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You can’t remove
the driver using
modprobe -r

Thefile systems are
unmounted, but
modprobe -r fails

Chapter 6: Troubleshooting

Problem: You usethenodpr obe -r command to remove the driver, but the
command fails with an error message similar to

[root @etapp bin]# nodprobe -r gl a2300

gl a2300: Device or resource busy

Explanation: The nodpr obe -r command fails when
O  You execute it from the proc gla2300 directory.

0 Thel/etc/init.d/qlrenote processisrunning.
O A filesystemisloaded.

What to do: When you execute the command, make sure

O You are not executing it from the \proc gla2300 directory.

0 The SANsurfer agent gl r enot e isnot running. To halt theql r enot e
agent, enter
[root @etapp bin]# /etc/init.d/ gl remte stop

St oppi ng gl rendt e agent services
Term nat ed

0  There are no file systems mounted.

Problem: You unmounted all file systems that were created on top of the filer
LUNSs, but the nodepr obe -r command till fails.

Explanation: This problem can occur when the driver has dependencies, such
asthe gl r enot e agent running.

What to do: Executethel smpod command and check the “Use” column in the
output. If there isavalue greater than 0 in that column, the driver has
dependencies that you must remove. In the following example, thel snod
command shows that thereis still a dependency related to the driver. By looking
further, it becomes clear that the gl r enot e demonis running.

[root @etapp bin]# I snod | grep gl a2300

Modul e Si ze Used by Not tainted
gl a2300 249728 1
scsi _nmod 125884 4 [iscsi gl a2300 ai c7xxx sd_mnod]

[root @etapp bin]# ps -ef | grep gl

root 18 1 0 May06 ? 00:00:00 [qgl a2300_dpc2]
root 19 1 0 May06 ? 00:00:00 [qgl a2300_dpc3]
root 20 1 0 May06 ? 00:00:00 [qgl a2300_dpc4]
root 21 1 0 May06 ? 00:00:00 [qgl a2300_dpc5]
root 17468 1306 0 10: 00 pts/0 00:00: 00 grep ql
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The wrong values
appear for options

Not all the LEDs are
lit on the HBA

74

You must stop the gl r enot e daemon before the driver can be unloaded:

[root @etapp bin]# /etc/init.d/ gl remte stop
St oppi ng gl renpt e agent services

Term nat ed

[root @etapp bin]# | smod | grep gl a2300

Modul e Si ze Used by Not tainted

gl a2300 249728 0

scsi_nod 125884 4 [iscsi gla2300 ai c7xxx sd_nod]

You can now remove the driver.

Problem: You modified the /etc/modules.conf file to change the value of some
options, but when you reboot the host, the new values don’t take effect.

Explanation: This problem can occur when you use RAMDISK imagefileto
start the driver automatically each time you reboot. The RAMDISK imageisa
static file, so anytime you modify the configuration values you must rebuild the
file.

What to do: Rebuild the RAMDISK image file. Information on doing thisisin
Chapter 3: Setting Up the Driver.

Problem: Some of the LEDs on the QLogic HBA are not lit or are flashing.

Explanation: In normal use, not all the LEDs are alwayslit. If an LED is
flashing it can indicate a problem with either the synchronization or the firmware.
The following graphic shows the different LEDs
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Amber LED
Green LED
J1 Connector LEDs

J1 Connector

J2 Connector

J2 Connector LEDs
Green LED
Amber LED

=

—FO0O0

—

—

—F0O0

1|

What to do: Thefollowing table explains the activities indicated by the LEDS.
Check the QL ogic documentation if you have a problem with synchronization or

the firmware.
Green LED Amber LED Activity
On On Power
On Off Online
Off On Signal acquired
Off Flashing Loss of synchronization
Flashing Flashing Firmware error
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Troubleshooting LUN management

The sanlun Problem: Thesanl un command reportsa LUN that was del eted.
command shows ) ] o
deleted LUNS Explanation: Thesanl un commands reports this entry because thereis still a

/ dev/ sd listing and the filer returns this output when queried for aLUN that
isn't mapped to the host.

What to do: Reboot the host system.

LUNs are not visible  Problem: LUNsare not visible to the host. These can be
to the host 0 New LUNsthat you created on the filer and mapped to an initiator group.
0 LUNSsthat were visible but disappeared after the host was rebooted.

What to do: To make the LUNSs visible to the host, complete the following
steps.

Step | Action

1 | Loginasroot onthe host.

2 | Unload the driver. You can use the nodpr obe -r command to do
this.

Example:

/ sbi n/ nodprobe -r gl a2300

3 | Restart the driver. You can use the nodpr obe command to do this.

Example:
/ sbi n/ nodpr obe gl a23000

4 | Check to seeif the LUNs are now visible. If the LUNs are not
visible, continue with Step 5.
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Only one LUN is
visible per target

Chapter 6: Troubleshooting

Step

Action

Enter the following command line:

echo "scsi add-singl e-device $h $c $t $I"
>/ proc/ scsi/ scsi

$h isthe adapter index (small integer).

$c is the channel index on the adaptor (small integer).
$t isthe SCSI target ID.

$listhe LUN ID.

See the pr oc man page for more information.

Problem: Only one LUN isvisible per target filer. The LUN hasamap ID of 0.

Explanation: The valuein the /etc/modules.conf file might not be correct.

What to do: To make additional LUNs visible, complete the following steps.

Step | Action

1 | Loginasroot onthe host.

2 | Inthe/etc/modules.conf file, increase the maximum number of
LUNSsto 128. The line should now read
options scsi_nod nmax_scsi _|uns=128

3 | If youareusing aRAMDISK image file to restart the driver
automatically when the host reboots, rebuild the initrd file as
described in the “ Setting Up the Driver” chapter and the QLogic
documentation.

4 | Restart the driver. You can use the nodpr obe command to do this.

5 | Check to seeif the LUNs are now visible. If the LUNs are not

visible, continue with Step 5.
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Step

Action

Enter the following command line:

echo "scsi add-singl e-device $h $c $t $I"
>/ proc/ scsi/ scsi

$h isthe adapter index (small integer).

$c is the channel index on the adaptor (small integer).
$t isthe SCSI target ID.

$listhe LUN ID.

See the pr oc man page for more information.

Troubleshooting LUN management




Error messages during 1/0

SCSl transport
errors
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Problem: You check the /var/log/messages file and find 1/O error messages

similar to the following:

May 9 14:48:18 netapp kernel:
May 9 14:49:21 netapp kernel:

scsi(2): LOOP DOMN det ect ed.
gl a2x00: FAI LOVER device 1 from

50a980010200ef ac - > 50a980030200ef ac - LUN 00, reason=0x1

May 9 14:49:21 netapp kernel:
May 9 14:50: 45 netapp kernel:

1 lun O return code = 20000

May 9 14:50: 45 netapp kernel :
May 9 15:59:26 netapp kernel:
May 9 15:59:26 netapp kernel:

conplete. ..

May 9 15:59:26 netapp kernel:

Loop address Oxffff

gl a2x00: FROM HBA 0 to HBA 1
SCSI disk error : host 2 channel 0id

I/Oerror: dev 08:10, sector 10379520
scsi(2): LOOP UP detected.
scsi(2): Wiiting for LIP to

scsi (2): Topology - (F_Port), Host

Explanation: These messagesindicate 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

the switch or filer

Interpreting sanlun

output
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To verify the link from the host to a switch or filer, complete the following step.

Step | Action

1 | Onthe host console, enter the following command:
# sanlun fcp show adapter -v
Result: Thesanl un command shows the status of the HBA. The

following text shows example output:
[netapp] # sanl un fcp show adapter -v

gl a2 WAPN: 210000e08b078b6b
VWARIN: 200000e08hb078h6b
driver nane: gl aQLA2312

nodel : QA2312

nmodel description: QLogic Q.A2312
serial numnber: E86283

hardwar e version: FC5010409-10 X
driver version: v.6.04.00

firmware version: v. 3.01.18

Nunber of ports: 1

port type: Fabric

port state: Qper ati onal
supported speed: 2 @Bit/sec

negoti ated speed: 2 GBit/sec

OS devi ce nane: / proc/ scsi/ gl a2300/ 2

The following fields provide information about the status of the link:

0

Port state—Operational indicates that the HBA is connected and functioning
correctly.

Supported speed—2 Ghit/sec indicates that the HBA is capable 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 supports only 1 Gbit/sec. The filer and switches
by NetApp support a 2 Gbit/sec datatransfer rate.

Checking the status of the link



General troubleshooting

Basic operations
take along time

Chapter 6: Troubleshooting

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

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

What to do: Disconnect the connector and reconnect it.
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