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Safety warnings

This equipment has been tested and found compliant with 47 CFR Part 15 for Class A digital devices.

These limits are designed to provide reasonabl e protection from interference to el ectronics equi pment

operated in acommercial environment. This equipment generates, uses, and can radiate radio

frequency energy. If this equipment is not installed and used in accordance with the manufacturer’s
specifications, it may cause interference to radio communications. To maintain performance within
47 CFR Part 15 regulations, this equipment requires the use of Network Appliance™ System
Cabinets when system interconnections extend beyond a single rack. Modification of this equipment
not expressly approved by Network Appliance may void the user’s right, granted by the FCC, to
operate this equipment.

To maintain compliance with applicable emission standards, use cables shielded with metallic
RFI/EMI connector hoods on this device.

This digital apparatus does not exceed the Class A limits for radio noise emissions from digital
apparatus set out in the radio interference regulations of the Canadian Department of
Communications.

Le présent appareil numérique n’émet pas de bruits radioélectriques dépassant les limites applicables
aux appareils numériques de la classe A prescrites dans le Réglement sur le brouillage radioélectrique
édicté par le ministére des Communications du Canada.
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MeRsender) kann allerdings gewissen Einschrankungen unterliegen. Beachten Sie deshalb die
Hinweise in der Bedienungsanleitung.

Dem Bundesamt fiir Zulassungen in der Telekommunikation wurde das Inverkehrbringen dieses
Gerétes angezeigt und die Berechtigung zur Uberpriifung der Serie auf die Einhaltung der
Bestimmungen eingerdumt.

Failure to follow the directions contained in the following statements could result in bodily harm or

loss of life.

O  To reduce the risk of personal injury from hot surfaces, allow the internal components time to
cool before touching or installing options.

O  To reduce the risk of personal injury or damage to the equipment, ensure that the equipment is
properly supported or braced when installing options.

O  This equipment is designed for connection to a grounded outlet. The grounding type plug is an
important safety feature. To avoid the risk of electrical shock or damage to the equipment, do
not disable this feature.

O  This equipment is furnished with one or more lithium batteries. There is a danger of explosion
and risk of personal injury if the battery is incorrectly replaced or mistreated. Do not attempt to
recharge the battery, disassemble it, or dispose of it in a fire.

Communications regulation information



Bureau of
Commodity
Inspection and
Quarantine notice

(BCIQ)
(Taiwan Only)

S
i 3 W RIS, AR FHEE, o] 6 & i 044
A, 7S BT, T M SRR ) B .

Trandation:

Warning: ThisisaClass A product. In adomestic environment this product may cause radio
interference, in which case the user may be required to take adequate measures.

0  Thisdocumentation package applies to the following products:
NetApp® Filers: F720, F740, and F760

NetCache™ Appliances: C720, C720s, C720s2, and C760
NetApp System Cabinets: P/N 110-01981

Disk shelves: P/Ns XL401R-FJC-02D, XL401R-S-02Z, and
XL401R-R-02N
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Preface

About this guide

What this guide
contains

Audience

Terminology

Command
conventions

This guide describes how to install, set up, and manage the 9-GB NetApp® Fibre
Channel StorageShelf FC7 and the 18-GB NetApp Fibre Channel StorageShelf
FC8. It also describes how to add disk shelves to an existing cluster installation.

This guide is for system administrators who are familiar with Network
Appliance™ filers and how the Network File System (NFS), Common Internet
File System (CIFS), and Hypertext Transfer Protocol (HTTP) protocols are used
to share and transfer files.

This guide uses the following terms:

O 9-GB disk shelf refers to the Fibre Channel StorageShelf FC7 that contains
only 9-GB disks.

O 18-GB disk shelf refers to the Fibre Channel StorageShelf FC8 that contains
only 18-GB disks.

Disk shelf refers to both fibre channel disk shelf models.

Filer/NetCache Appliance refers to those NetApp filers and NetCache™
Appliances that support the disk shelves.

Device carrier refers to the container that encases a power supply or disk.

Disk applies to a 9-GB or 18-GB fibre channel disk encased in its device
carrier.

You can enter filer/NetCache Appliance commands on the system console or
from any client that can obtain access to the filer/NetCache Appliance using
tel net. In examples of commands run on a UNIX workstation, this guide uses
the command syntax and output of SunOS.4flyou use a different version of
UNIX, the command syntax and output might be different.

Fibre Channel StorageShelf Hardware Guide [¢



Formatting
conventions

The following table lists the kinds of formatting this guide uses to identify

special information.

For matting
convention

Type of information

Italic type

Words or characters that require special attention.
File names and path names.

Placehol ders for information you must supply.
For example, if the guide requires you to enter
thef ct est adaptername command, you enter
the characters “fctest” followed by the actual
name of the adapter.

Man page names.
Book titles in cross-references.

Monospaced font

O

Command and daemon names.

Information displayed on the system console @
other computer monitors.

The contents of files.

Bol d
nmonospaced font

Words or characters you type. What you type is
always shown in lowercase letters, unless you mu
type it in uppercase letters for it to work properly.

12
—
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Keyboard This guide uses capitalization and some abbreviations to refer to the keys on the

conventions keyboard. The keys on your keyboard might not be labeled exactly asthey arein
this guide.

What isin thisguide... | What it means...

hyphen (-) Used to separate individual keys.

For example: Ctrl-D means holding down the
Ctrl key while pressing the D key.

Enter Used to refer to the key that generates a carriage
return, although the key is named Return on some
keyboards.

type Used to mean pressing one or more keys on the
keyboard.

enter Used to mean pressing one or more keys and then
pressing the Enter key.

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 per sonal

injury.

Fibre Channel StorageShelf Hardware Guide
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Introducing the Fibre Channel StorageShelf
Disk Shelves

About this chapter

Chapter contents This chapter discusses the following topics:
0 “Overview of the disk shelvésn page 14
O “Installation requirement®n page 19

Fibre Channel StorageShelf Hardware Guide



Overview of the disk shelves

About the disk Network Appliance offers two fibre channel disk shelf models for F700 series
shelves filers, F630 filers, F520 filers, and the C760 and C720 NetCache A ppliances—
the Fibre Channel StorageShelf FC7 and the Fibre Channel StorageShelf FC8.

The disk shelves are described in the following table.

Disk shelf model Containsand supports Disk label

Fibre Channel StorageShelf FC7 Up to seven 9-GB disks9F
supports only 9-GB disks

Fibre Channel StorageShelf FC8 Up to seven 18-GB disk48F
supports only 18-GB disks

Because these two disk shelves are largely the same, this guide uses tiekterm
shelf to refer to both models. When differences occur, this guide uses the terms
9-GB disk shelf and18-GB disk shelf to refer to the individual models.

Features The disk shelf has the following features.

Feature Explanation

Fibre Channel Arbitrated Loop
(FC-AL) protocol support

Hot-swappable fibre channel disks  The fibre channel diskeatisvappable; that is, you can add,
remove, and replace a disk while the disk shelf is active.

No internal cabling or active This reduces the risk of failure.
components on the backplane.

2 Introducing the Fibre Channel StorageShelf Disk Shelves



Feature Explanation
Power supplies On 9-GB disk shelf On 18-GB disk shelf
One power supply; Two power supplies.

second is optional.

Hot swappable and load Hot swappable and load sharing.
sharing when two are

installed.

You use the appropriately Labeled 110/220V—unit is

labeled power supply from autoranging.
the following three: 110 VF,

220 VF, or 110/220V. The

power supply labeled

110/220V automatically

determines and adjusts to the

power source (autoranging).

Rated at 200W. Rated at 260W.

Two fans

Hot swappable, mounted on the back of the disk shelf, provid
air flow and cooling for the devices. If one fan fails, the other f
cools the entire disk shelf.

ing

Enclosure Data Manager
(EDM) card

At the request of the filer/NetCache Appliance, the EDM card

the disk shelf collects data related to disk presence, fan status

power supply voltage outputs, environmental conditions, and
temperature. The card also responds through its LEDs and ar}
audible alarm to impending component failure and changes in
shelf environment.

in

P,

disk

Standard size rack

You install the disk shelf in a standard 19-in. (48.26 cm)
equipment rack (rack).

Device carriers

The disks and power supplies are housed in easily removab
device carriers. The aluminum construction of the device carri
allows for rapid heat dissipation and emission reduction. Each
device carrier has LEDs that indicate operational status and a

ers

Ejection button for disengaging the device from the disk shelf.

Fibre Channel StorageShelf Hardware Guide



Ejection button colors: The colors of the Ejection buttons on the fibre
channel disk shelves are different from the Ejection buttons on the SCSI disk
shelves. The different colors also help you to distinguish the power supplies from
the disks.

The following table describes the functions of the different Ejection buttons.

Ejection button color Description

9-GB disk shelf—Bronze Ejection button on the power supplies.
18-GB disk shelf—Gold

Black Ejection button on the disks.

Charcoal Ejection button on the empty drive shuttles

used to fill empty bays.

Introducing the Fibre Channel StorageShelf Disk Shelves



Possible
configurations

Fibre Channel StorageShelf Hardware Guide

You can connect one disk shelf or up to eight daisy-chained disk shelvesto a
filer/NetCache Appliance.

About combining 9-GB and 18-GB disk shelves in a loop: If you
connect 9-GB and 18-GB disk shelvesin the same loop, the disk shelf connected
to the filer/NetCache Appliance must be a 9-GB disk shelf.

WARNING

When using morethan eight disk shelvesin a Fibre Channel Arbitrated

L oop, you must install the entire system in a NetApp System Cabinet to meet
FCC emission requirements. Network Appliance does not guaranteethe
performance of a system with morethan eight disk shelvesif it isnot
installed in a NetApp System Cabinet.

About a cluster configuration: For information about a cluster
configuration, refer to First-Time Configuration Using the Setup Command.

Note

The configuration information in this guide reflects the configurations supported
as of April, 1999. NetApp periodically adds to and enhances the configuration
options. To obtain information about the current configurations, go to the
Configuration Guide on the NOW Web page at http://now.netapp.com.

The following table lists the current support for multiple disk shelves.

F|Ier/_NetCache Max. number of loops | Max. storage

Appliance

F700 series/ Three F720—0.5 terabytes (TB)

C760, C720 F740—1.0 TB
F760—1.5TB

F630 Three F630—1.5TB

F520 Oné F520—0.25 TB

a. The F520 has up to four disk shelves in a loop.




The following illustration shows asystem installed in a 19-in. (48.26 cm) rack.
The system consists of eight daisy-chained 18-GB disk shelves connected to an
F760 filer.

Each disk shelf in thisillustration has two power supplies and seven 18-GB fibre
channel disks.

g0
B0
B0
B0
B0
>
>
B0
gl0s

0
B0
B0
B0
B0

0
B0
B0

0

Bl02
Bl02
B0
Bl02
Bl0s
>
Bl02
Bl0s
gl0s

[
al0:
gl0:
g0
gl

[
g0
g0

[

L One loop of eight 9-GB
Fibre Channel StorageShelves
connected to a C760 and
a filer.

ol0>—103
ol0>—0s
pl0>—00s
pl0>— 003
pl0>— 03
pl0>— B0
pl0>—B0s
pl0>—B03
pl0>—B0s

Bl02
Bl02
Bl02
Bl0>
Bl0>
Bl0>
B0
B0
gl0s

[
5
[
5
[
5
[
[
[

IR

NecwodcApolanse

I

== |®

Introducing the Fibre Channel StorageShelf Disk Shelves



Installation requirements

About this section

About installing
more than eight
disk shelves

Firmware
requirements

This section describes the environmental, spatial, electrical, and other
reguirements that you must meet before you can install adisk shelf and a

filer/NetCache Appliance.

If you have more than eight disk shelves connected to afiler, you must install the
entire system in a NetApp System Cabinet. For more information, refer to the
System Cabinet Installation Guide.

The system firmware requirements are listed in the following table.

Filer/NetCache Appliance | System firmware version
F520 2.0 alor later
F630 2.0 a2 or later
F700 series 2.0 a2 or later
C760, C720 2.0 a2 or later

Fibre Channel StorageShelf Hardware Guide




Environmental
requirements

The environmental requirements for the disk shelf and filer/NetCache Appliance
arethe same.

The following table lists the environmental and spatial conditions along with the
reguirements.

Environmental condition Oper_ay g Nonqper ating
condition condition
Temperature range 50° Fto 104° F -40° Fto 151° F
(10° Cto 40° C) (-40° Cto 66° C)
Relative humidity 10% to 90% 10%to 90% inoriginal
(noncondensing) shipping container
(noncondensing)
Otherwise, 50%
(noncondensing)
Distance from a partition 39.37in. (1m)
Caution

The top cover of the filer/NetCache Appliance has ventilation holes in the back
section. When installing a disk shelf or other equipment on top of the
filer/NetCache Appliance, make sure that you do not block the ventilation holes.
Leave at least 1.5in. (3.81 cm) of space for air circulation directly above the
ventilation holes. You can install equipment directly on top of the unventilated
area of the top cover aslong as it does not extend over and block the ventilation
holes.

Introducing the Fibre Channel StorageShelf Disk Shelves



Electrical A power cord is provided for each power supply for connecting the 9-GB and
requirements 18-GB disk shelvesto a properly grounded power source.

The following table describes the power requirements for the 9-GB disk shelf.
Make sure that the current does not exceed the rating of the AC power source.
The table also lists how many disk shelves a 15A and 20A circuit can support
based on a maximum PSU load at 110V.

9-GB disk shelf 18-GB disk shelf
Volts Amps
200-240 15 2.0
92-120 3.0 4.0
Circuit Maximum number of disk shelves?
15A 4 4
20A 6 5

a. Exceeding the allowed maximum number of disk shelves can lead to
power brownouts.

Inrush current of the power supply at power on: Theinrush current of
one and two power supplies at power on is as follows.

0  Single power supply—45 to 50A.
O Two power supplies—65A.

Fibre Channel StorageShelf Hardware Guide 9



Power consumption
and thermal rating

Dimensions and
weight

10

The power consumption (in watts) and the number of BTUs per hour produced
by the disk shelf depend on the number and type of devices (for example, power
supplies, disks, and so on) installed in the disk shelf.

The following table gives an example of nominal or average power consumption
for one disk shelf with seven disks, one power supply, two fans, one Loop
Resiliency Circuit (LRC) card, and one EDM card.

9-GB disk shelf 18-GB disk shelf
Power consumption 200W 260W
Thermal rating 683 BTUs/hr 890 BTUs/hr

To arrive at the total power consumption, you must add the power requirements
from the table in “Electrical requirements” to the power demands of the devices
in the disk shelf.

The following table lists the dimensions and weight of a single disk shelf in U.S.
linear measure, metric, and U-metric, where applicable.

Dimensions and weight M easurements

Height 5.12in. (13.1 cm) or 3U
(AU =1.75.in.)

Width 17.5in. (44.5 cm)

Depth 13.8in. (35.3 cm)

Disk shelf weight:

0O When empty 15.24 Ibs (6.86 kg)

O With 7 drives and 1 power supply| 41.18 Ibs (18.72 kg)

Introducing the Fibre Channel StorageShelf Disk Shelves



Installing the Fibre Channel Disk Shelf 2

About this chapter

What this chapter This chapter provides instructions for installing the fibre channel disk shelf. The
covers installation procedure varies, depending on the configuration.

Note
This chapter assumes that you have secured the filer/NetCache Appliance to a
rack or NetApp System Cabinet. This chapter does not provide information
specific to the connectors on the filer/NetCache Appliance. Refer to your
filer/NetCache Appliance hardware guide and the System Cabinet Installation
Guide for more information.

Chapter contents This chapter discusses the topics listed in the following table:
0 “Preparing for the installatidron page 12
“Installing the disk shelf in a ratkn page 21
“Connecting the disk shelf to the filer/NetCache Applidmrepage 23
“Verifying the installation from a consdlen page 33
“Adding a second or third loop of disk shelves page 31

O o o o

Fibre Channel StorageShelf Hardware Guide 11



Preparing for the installation

Before you begin

Verifying shipment
contents

Assembling
required tools and
equipment

12

The disk shelf is shipped with two power supplies and the fibre channel disksyou
ordered installed in the disk shelf. (On the 9-GB disk shelf, the second power
supply isoptional.)

Before you begin the installation, you need to

o
O
o

Verify the contents of your shipment.
Assembl e the required tools and equipment.

Understand the drive bay requirements for SCSI Enclosure Services (SES)
monitoring and clusters.

Understand how the disk shelves and disks are numbered.
Know the rules for installing multiple disk shelves.

Each disk shelf package shipment contains the following items:

0

A disk shelf containing the power supplies and fibre channel disksyou
ordered

FC-AL cables, as ordered
Four #10-32 screws for mounting the disk shelf in arack

If the #10-32 screws cannot be used in your environment, purchase four
6 mm screws. At present, these screws are not supplied in the shipment.

One or more NetApp System Cabinetsif your system order has more than
eight disk shelves

This Fibre Channel StorageShelves Hardware Guide

You need the following tools and equipment to install a disk shelf:

O
o

#1 and #2 Phillips screwdrivers
Antistatic wrist strap and grounding leash

If the provided screws do not fit the holes in your rack, you need to obtain
appropriate screws.

Installing the Fibre Channel Disk Shelf



Important drive bay  The seven drive baysin the disk shelf are numbered 0 through 6 from right to
requirements left, as shown in the following illustration.

Drive bays 3 and 4 must contain disks for SES monitoring: For SES
monitoring to work, drive bays 3 and 4 must contain disks.

Drive bay 2 must contain a disk for clusters: In addition, for clustersto
work, drive bay 2 must contain a disk.

If you do not observe the preceding requirements, the reliability and functionality
of the system can be compromised. These requirements are posted on the label on
the | eft flange of the disk shelf (shown in the following illustration).

Label

Populate bays 3
and 4 for Enclosure
Services.

4

Populate bay 2
for Cluster.

o o o o o o o o o
[esn]) | {emw) | o) | (esms] | {emw) | {emw) | {emmw) | [ o) | [ ]

°\—r165432

Power supplies

The requirements for popul ating specific drive bays are actually lessrestrictive.
They were simplified so that they could fit on asmall label. A more accurate
explanation of the requirements is provided in “About fibre channel signaling”
on page 14.

Fibre Channel StorageShelf Hardware Guide 13
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About fibre channel signaling: The disk shelf has afibre channel 1oop,
called loop A, with an inbound and outbound portion. In acluster system, it hasa
second loop, called loop B. The fibre channel signal is retimed, or regenerated,
through both portions of the loop. That means that the inbound and outbound
portions of loop A (and loop B for clusters) must always contain at |east one disk.
If this requirement is not met, the signal cannot be retimed and the system logs an

error message.

The following table defines the inbound and outbound portions of loops A and B.
You must have adisk installed in both portions of loop A. For clusters, you must
also have adisk installed in both portions of loop B.

L oop portion Drive bays
Loop A inbound 0-3
Loop A outbound 4-6
Loop B outbound 0-2
Loop B inbound 3-6

Installing the Fibre Channel Disk Shelf



About SES monitoring: The filer/NetCache Appliance uses the SES
monitoring method to monitor the disk shelf.

The following table describes the five stages in the SES monitoring method.

Stage | Device What it does...

1 | Filer/ Uses asubset of SCSI-3 commands to monitor the disk
NetCache | shelf for datarelated to disk presence, temperature,
Appliance | power supply units, and fan status.

2 | Filer/ Sends the commands through its fibre channel
NetCache | interfaceto drive bay 3 or 4 on the disk shelf.
Appliance

3 | Drivebay | Communicatesthe request to the EDM card.
3or4d

4 | EDM card | Collectsthe requested data and sends it to drive bay

3or4.

Note

The EDM card responds to impending component
failure and changesin disk shelf environment through
its LEDs and an audible alarm.

5 | Drivebay | Sendsthe datato the filer/NetCache Appliance.
3or4

Fibre Channel StorageShelf Hardware Guide
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How disk shelves
are numbered

How loop IDs are
assigned to disks

16

Before you install one or more disk shelvesin arack, you need to understand
how disk shelves are numbered.

Disk shelf IDs are set by Network Appliance: The maximum number of
disk shelves connected to afiler or NetCache Applianceis eight. The daisy-
chained disk shelves connected to the filer form aloop. Each disk shelf in aloop
must have aunique ID. The IDs start at 0 and go to 7, with disk shelf O connected
to the filer/NetCache Appliance. (If you have additional 1oops, the disk shelf IDs
in each loop start from 0 and goto 7.) The ID of asingle disk shelf isO.

Network Appliance setsthe IDs on the disk shelves at the factory using an 1D
switch on the back panel. (For information about setting the disk shelf ID, go to

page 28.)

Each disk shelf is shipped with alabel on itsright flange, specifying its assigned
disk shelf ID.

Each disk in adisk shelf is automatically assigned a unique loop ID according to
itsdisk ID.

The enlarged label in the following illustration shows that the given disk shelf is
SHELF 0 (or disk shelf ID 0) and its seven disks are assigned loop IDs 0 through
6 from right to left.

Label
SHELF 0
o o DRV BAYS
6 4—— 0
2% LOOP ID
2
O 28 °°°
§ S
g s
[e] o o o o [e] o [e] (o] D.g
[esmn]) | [emmw) | [emms]) | femms) | femms ] | femms] | [emms ] | femm] | (e ‘%
o (o] .
l°f 6 5 4 3 2 1 0 3
NG
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Eight disk shelvesin aloop can contain up to 56 disks. The label on the right
flange on each disk shelf shows the assigned loop I Ds of the disks.

The following table lists the eight shelf IDs and their corresponding loop 1Ds.
(Note that odd numbers 7, 15, 23, 31, 39, 47, and 55 are not used asloop 1Ds.)

Shelf ID Loop ID

6-0

14-8

22-16

30-24

38-32

46-40

54-48

N ol b~ W|N|PFL]| O

62-56
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The following illustration shows aloop of eight daisy-chained disk shelves
connected to afiler. An enlarged image of the labels on the first three disk
shelves appears on the right. Disk shelf 0 is connected to the filer, the other disk
shelf IDs are in consecutive order.

g
g
g
g
g
g
g
g
g
Cl| s

1 ! Disk shelf 7
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0
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[:
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(& 08 1 8 08 [ 80818 088 08 60688 08 8 0
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0
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Rules for installing When you install multiple disk shelvesin arack, you must adhere to the
multiple disk following rules:

shelves 0 Connect up to eight disk shelvesin one loop.
O Install the filer/NetCache Appliance at the bottom or top of the freestanding
rack.

O With afiler system, if you have more than eight disk shelves, install the
entire system in a NetApp System Cabinet with the filer in the middle.

O Install disk shelf 0 above or below the filer/NetCache Appliance.

O Install the other disk shelvesin consecutive order, according to the IDs on
their labels.

Do not install empty disk shelves.

Make sure that the ID on the back panel of each disk shelf matchesthe ID
specified on itslabel.

0 If youinstal asecond or third loop of disk shelves, the disk shelf IDsin each
loop start at O.

About mixing 9-GB and 18-GB disk shelves: When mixing 9-GB and 18-
GB disk shelvesin the same loop, make sure that the disk shelf connected to the
filer/NetCache Appliance isa 9-GB disk shelf.

When ordering disk shelves after the initial order: When you order
additional disk shelves after your initial order, the ID labels for the disk shelves
are shipped in a separate envelope. You select the correct label and attach it to
each new disk shelf and set the disk shelf IDs.

How disk shelf IDs and loop IDs are used: You use the disk shelf IDsand
loop IDsin such procedures as monitoring, removing, and replacing disks. For
more information about these procedures, refer to the System Administrator’s
Guide.
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Overview of the installation

Procedures The disk shelf is shipped with the power supplies and disks you ordered installed
required in the drive bays. You need to complete the following procedures to install and
start up the disk shelf.
Stage | Procedure Reference
1 | Install thedisk shelf inarack. page 21
2 | Toconnect asingle disk shelf: Connect the disk shelf | page 24
to the filer/NetCache Appliance.
To connect a daisy-chain of disk shelves: Connect the | page 26
disk shelvesin adaisy chain, then connect disk shelf ID
0 to the filer/NetCache Appliance.
3 | Setthedisk shelf IDs, if needed. page 28
4 | Connect the disk shelf to a power source. page 29
5 | Verify theinstallation from a console. page 33

The procedure for connecting a second or third loop of disk shelvesto the
filer/NetCache Appliance is described on page 32.

20
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Installing the disk shelf in a rack

About the rack

About the NetApp
System Cabinet

How to install the
disk shelf

Install the disk shelf in arack using the four #10-32 screws shipped with the disk
shelf. The rack must have mounting rails and a 19-in. (48.26 cm) wide front
panel.

Note
This guide assumes that the rack has threaded holes. If it does not, you need to
provide clip nuts or nut bars for fastening the screws.

Caution
Wear an antistatic wrist strap and grounding leash.

The NetApp System Cabinet has rails assigned for the filer/NetCache Appliance
to beinthe middle and for four disk shelvesto be above and for four disk shelves
to be below thefiler/NetCache A ppliance. An expansion NetApp System Cabinet
can accommodate up to ten disk shelves.

WARNING
Becausethe disk shelf isvery heavy when loaded with disks, you can remove
the disksand install the empty disk shelf in the rack.

For instructions about how to remove and install disks, refer to “How to
remove a disk” and “How to install a disk” on pages 43 and 44.

Because the empty disk shelf is still heavy, you must work with at least one
other person when you install it.

Do not attempt to lift the disk shelf by grasping the fans. The fans might
detach from the disk shelf, causing you to drop the disk shelf. This might
cause you injury or damage the disk shelf and any installed devices.
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Toinstall the disk shelf in arack, follow these steps.

Step | Action

1 | Select four holes on the rack’s front mounting rails that are
appropriately spaced for the mounting holes on the disk shelf.

2 | Align the holes on the disk shelf flanges with the holes you seleg
on the front rails.

ted

3 | Insert two screws into the bottom mounting holes on the disk sh
flanges and the mounting rails.

D
==

C

4 | Insert two screws into the top mounting holes on the disk shelf
flanges and the mounting rails.

The following illustration shows a disk shelf installed above an F

ooo
000

o o
[ew) | [esss] | [emmw) | [em) | {em] | [ e | {em) | [emmw] | [ cmm}

i

T Tl

=2
Eﬁﬁ
=
—

5 | Tighten the screws.

V¥60.
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Connecting the disk shelf to the filer/NetCache Appliance

About the LRC card
on the back panel

The port bypass circuit, called the Loop Resiliency Circuit (LRC), isacardin the

rear of the disk shelf. It provides the following connectors.

L CR connector

Function

Input

Provides the interface between the disk shelf and the
filer/NetCache Appliance.

Output\Terminator

Provides the interface between disk shelvesto create a
loop of daisy-chained disk shelves.

You place aterminator on this connector if the disk
shelf isthelast disk shelf in adaisy-chain or asingle

disk shelf.

The following illustration shows the back panel of the disk shelf.

(Some older versions of the 9-GB disk shelf do not have power supply and
channel A and B labels.)

LRC Input
connector

— LRC Output\Terminator
connector
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| (Second
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How to connect a The F700 seriesfilers and C760 and C720 NetCache A ppliances have a built-in
single disk shelf to FC-AL (DB-9) interface for connecting afibre channel disk shelf.

a filer/NetCache

Appliance To connect asingle disk shelf to afiler/NetCache Appliance, follow these steps.
Step | Action Description
1| Connect one end of the FC-AL Tighten the locking screws on the
filer-to-shelf cableto the LRC cable’'s DB-9 connector.
Input connector on disk shelf 0.

2| Plug the other end of the cable infoFC-ALO—Fibre Channel Arbitrated
the filer/NetCache Appliance DB-9 Loop 0 (zero).

socket connector, labeled FC-ALQ. yq, yse an FC-AL cable with two DB-9
connectors. This cable carries all datg,
including data from the EDM card.

The following illustration shows the
FC-AL cable connecting the disk shelf
to an F760 filer.

3| Put a terminator on the LRC
Output\Terminator connector on
the disk shelf.

omanosTIc
c— ool ¥

LRC Input
connector

Terminator on LRC
Output\Terminator
connector

FC-AL
filer-to-shelf cable

DB-9

— ‘ Le — connector
k 2] oe—-— (S oe—— €B‘

4| Proceed to set the disk shelf ID. Go to page 28.
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How to connect a

single disk shelf to

an F520 or F630 filer Caution

To connect the disk shelf to an F520 or F630, follow these steps.

Make sure that the filer/NetCache Appliance is turned off before you connect it

to the disk shelf.

Step

Action

Description

Connect the DB-9 end of the FC-AL
filer-to-shelf cable to the LRC Input
connector on disk shelf 0.

Tighten the locking screws on the cable’s
DB-9 connector.

Connect the HSSDC end of the cable
the FC-AL adapter in slot 8 on the file

torou use an FC-AL cable with a black DB-

r. connector on one end and a High Speed
Serial Data Connector (HSSDC) on the
other end. This cable carries all data,
including data from the EDM card.

Place a terminator on the LRC
Output\Terminator connector on the
disk shelf.

The following illustration shows a single
disk shelf connected to an F630.

LRC Input

ﬁ connector

Terminator on LRC

Output\Terminator

connector
FC-AL
L filer-to-shelf cable
F630 )
w HSSDC connector
\C\‘E JJJ
.

Proceed to set the disk shelf ID.

Go to page 28.
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Connecting disk shelves in a daisy chain and to a filer/NetCache

Appliance
To connect two or more disk shelvesin adaisy chain and then to afiler/NetCache
Appliance, follow these steps.
Note
If you areinstalling more than eight disk shelves, you must use a NetApp System
Cabinet instead of a freestanding rack.
Step | Action Description

1 | Install disk shelf O above or below the
filer/NetCache Appliance.

2 | Install the other disk shelvesin the Follow the rules for installing multiple
correct order. disk shelves on page 19.

3 | Connect one end of the cabletothe LRC | Usethe provided FC-AL shelf-to-shelf
Output\Terminator connector on disk cable.
shelf 0.

4 | Connect the other end to the LRC Input You are connecting disk shelf 1 to disk
connector on disk shelf 1. shelf 0.

5 | Connect the other disk shelvesfollowing | Theillustration on page 27 shows the
the same pattern. pattern for creating a daisy-chain loop. A

6 | Put aterminator on the LRC shelf-to-snelf cable connectsthe

. Output\Terminator connector of one disk
Output\Terminator connector on the last
disk shelf shelf to the Input connector of the next
' ' disk shelf.

7 | To connect disk shelf Oto an F700 series | The following illustration shows aloop
filer, or aC720 or C760 NetCache of four daisy-chained disk shelves
Appliance follow the procedure on connected to an F700 seriesfiler.
page 24.

To connect disk shelf 0to an F630 or
F520, follow the procedure on page 25.
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N/

Step | Action Description
Terminator
-
LRC Input _( LRC
connector Output\Terminator
connector
FC-AL

daisy-chain cable

F760

FC-AL
filer-to-shelf cable

DB-9

connector

8 | Make surethat each disk shelf hasthe ID
specified on itslabel.

For instructions about setting the disk
shelf ID, go to page 28.
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Setting the disk shelf ID

How to set the disk
shelf ID

Each disk shelf is shipped with its assigned 1D set on its back panel. You need to
make sure the disk shelf has the correct ID.

If you need to set the disk shelf ID, follow these steps.

Step

Action

Description

Press the thumbwhee! switch on the
rear of the disk shelf.

Use the + button on the right to
increase the number.

Use the - button on the |eft to lower
the number.

The example in the following
illustration shows the disk shelf ID set
to 2.

Proceed to connect the disk shelf to
two power sources on separate circuit
breakers.

Go to page 29.

28

Note

If you change the disk shelf ID at alater time, you must halt the filer/NetCache
Appliance and power-cycle (turn power off, then restart) the disk shelf.
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Connecting the disk shelf to a power source

About disk shelf The disk shelf is shipped with two power suppliesinstalled. (On the 9-GB disk
power supplies shelf, the second power supply isoptional.) A power cord is provided for each
power supply.

How to connect the  To connect the disk shelf to a power source, follow these steps.

disk shelf to power

Step | Action

Description

1| Make sure that the filer/NetCache Appliance is
turned off.

2| For thefirst power supply
0  Plug the AC power cord into the top power
receptacle.

0  Plug the other end of the cord into agrounded
AC power source.

0 Fasten the power cord with the clamp.

You must have separate circuit breakers for
each power supply.

Thetop power receptacle correspondsto the
first power supply.

Fibre Channel StorageShelf Hardware Guide
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Step

Action

Description

For the second power supply

0

Plug the second AC power cord into the
bottom power receptacle.

Plug the other end of the cord into agrounded
AC power source.

Fasten the power cord with the clamp.

The bottom power receptacle corresponds
to the second power supply.

The top and bottom power receptacles are
labeled PSU 1 and PSU 2, respectively, on
the 18-GB disk shelf.

Power switch

Power receptacle for
power supply 1

Power receptacle for
power supply 2

~

Turn the power switch to the On position.

Themechanical installation of the disk shelf
is now complete.

30
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Adding a second or third loop of disk shelves

Requirements for a
second loop

About installing
more than eight
disk shelves

About installing an
FC-AL disk adapter

Before you add a second or third loop of disk shelves, make sure that you meet
the following requirements for your filer:

F700 series filers: You need to install an FC-AL disk adapter in the filer to
add an additional loop of daisy-chained disk shelves. The F720 and F760 support
two and three loops, respectively.

F630 filer: To support up to two loops of daisy-chained disk shelves, you must
set up the F630 for a multiloop configuration. For more information, refer to the
F630 Multiloop Fibre Channel Upgrade Guide.

F520 filer: The F520 supports up to four disk shelvesin aloop. A standard
FC-AL daisy-chain cableis provided for each disk shelf connection in the loop.
The maximum distance between disk shelvesis 20 inches (0.5 m).

If you have more than eight disk shelves, you must install the entire systemin a
NetApp System Cabinet. The cabinet can accommodate up to ten disk shelves.

You need an FC-AL disk adapter installed in your filer for each additional loop of
FC-AL disk shelves. A cableis shipped with the adapter for connecting disk shelf
0in the second or third loop to thefiler.

For instructions about how to install an FC-AL disk adapter in thefiler, refer to
the hardware guide for the specific filer.
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Connecting a

second or third loop  these steps.

To connect a second or third loop of daisy-chained disk shelvesto afiler, follow

Step | Action Result
1 | Connect one end of the FC-AL filer- | Disk shelf O isin the second or third loop.
to-shelf cableto the LRC Input
connector on disk shelf 0.
2 | Connect the HSSDC end of the FC- In the following illustration, the first daisy chainis
AL filer-to-shelf cableto the FC-AL | connected to the FC-ALO interface of an F760. The
adapter connector in slot 8. second daisy chain is connected to the FC-AL adapter in
slot 8 on thefiler.
If you have more than eight disk shelves connected to
the filer, you must install the entire system in a NetApp
System Cabinet.
HSSDC
connector
Cable to second
disk shelf loop
FC-AL adapter
in slot 8
3 | To connect athird daisy chain, The FC-AL adapter for the third loop should bein slot 7.
repeat Steps 1 and 2.
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Verifying the installation from a console

How to verify the

To connect a console to the filer/NetCache Appliance and verify the installation

installation of one or more disk shelves, follow these steps.
Step | Action Result
1 | Connect a console to the connector

|labeled CONSOLE on the
filer/NetCache Appliance.

2 | Insert the diskette labeled System You received system boot diskettes for your specific
Boot Disk 1 into the diskette drive filer/NetCache Appliance model. If you have different
and turn on the filer/NetCache models, be sure to check the diskette label sto make sure
Appliance. that you're using the correct boot diskettes for the

filer/NetCache Appliance.

3 | When the LCD prompts, remove th
diskette and insert the diskette
labeledSystem Boot Disk 2 into the
diskette drive.

4 | Press the Enter key. The filer/NetCache Appliance boots and, if it can,

displays the boot menu, shown below, on the consol

screen:

1) Normal Boot

2) Boot without /etc/rc
3) Change Password

4) Initialize all disks
5) Mai ntenance node boot

Selection (1-5)?

Fibre Channel StorageShelf Hardware Guide
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Step

Action

Result

Press the 5 key, then press the Enter
key for Mai nt enance boot node.

The filer/NetCache Appliance displays the following
information and menu:

You have sel ected the maintenance boot option.
The system has booted in maintenance node
allowing the follow ng operations to be
per f or med.

1)
2)
3)
4)
5)

disk_Iist

di sk_check

di sk_erase_| abel
vol

hal t

Enter thedi sk_I i st command.

The filer/NetCache Appliance displays all the disk
devices.

Enter thef ct est command if you
have afiler system (the C760 and
C720 NetCache Appliances do not
support thef ct est command).

Thef ct est command tests al fibre channel adapters
(for Loop A only) inthe filer and the fibre channel disks
inthedisk shelves. It provides areport of the integrity of
the fibre channel environment. To test a specific adapter
and its connected disks, enter the adapter number after
the command. Examplef-et est 8, with 8 referring
to host adapter 8 on the filer.

Thef ct est command prints a report of the followin

O

O
o
O

Loss of synchronization—Number of occurrence

CRC errors—Number found in the packets
Inbound and outbound frames—Total number

Confidence factor—Indicates, on a scale of O to
the health of the fibre channel system:

1—Indicates no significant errors
Less than 1—Indicates problems in the loop that
likely to interfere with normal operation

)

are

After verifying the adapters and the
connected disks, enter thal t
command from the console.

r The filer/NetCache Appliance performs a clean

shutdown.

Reboot the filer/NetCache Applianc
and press the 1 key, then the Enter

key forNormal Boot .

34
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Step

Action

Result

10

From the console, enter the
shel f chk command.

The following message appears.

>shel f chk
Only shelves attached to ha 8 shoul d have all
LEDs ON.
Are these LEDs all ON now?

ha 8 in this example refers to host adapter 8 on the
filer/NetCache Appliance.

Theshel f chk command turnson all red disk LEDs
on al installed disk shelves connected to the indicated
host adapter.

n

Check thedisk LEDson all disk
shelves.

All disk LEDs should belit. This means that the
connections in and to the disk shelves are good.

Note
If most, but not all, disk LEDs on adisk shelf or loop are
lit, this might indicate malfunctioning individual LEDs.
Call Network Appliance Technical Support for help.

12

If al disk LEDs arelit, enter y.

The next section, “Examples,” shows the possible
results.

If all disk LEDs are not lit, entar.

Theshel f chk command logs a kernel warning and
returns to the console. When thieel f chk command
is completed, all disk LEDs should be off no matter

what the result.
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Examples

36

The following is a sample output for two disk shelvesif you enter y:

>shel f chk
Mly shel ves attached to ha 7 should have all LEDs O\
Are these LEDs all ON now? y
> Wed Jan 11 13:31:51 GMI [rc]: Disk Configuration -
No Errors Identified

The following is sample output if you answer n:

>shel f chk
Only shelves attached to ha 7 should have all LEDs ON.
Are these LEDs all ON now? n
*** Your systemmay not be configured properly. Please check cable
connect i ons.
> Wed Jan 21 00:39:44 GMI [rc]: Disk Configuration -
Failure ldentified by Cperator.
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Using the LEDs to Monitor the Disk Shelf 3

About this chapter

Chapter contents This chapter describes the LEDs on the fibre channel disk, power supplies, and
EDM card.

LEDs on the 9-GB The LEDs on the fibre channel disks and the power supplies are exactly the same
and 18-GB disk on the 9-GB and 18-GB disk shelves.
shelves
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Types of LEDs

About the LEDs

Fibre channel disk
LEDs

38

Each power supply and fibre channel disk is encased in adevice carrier that has
two LEDs on the front.

The LEDs provide information about the operational status of the power supply
or disk contained in the device carrier.

The LEDs on the EDM card are visible from the back of the disk shelf. They
provide information about the two fans and the temperature in the disk shelf. This
chapter describes how to interpret the LEDs.

The device carrier of each fibre channel disk hastwo LED indicators on the front.

Location of LEDs: The following illustration shows the location of these
LEDs and indicates their specific function.

Disk fault LED (red)
Disk activity LED (green)

& L)
O
(D)

Interpreting LEDs: The following table describes how to interpret both LEDs.

Red fault Green status Description

LED LED P

Off On Disk isidle.

Off Flashing Disk is operating normally or is spinning
down or up.

On Disk has stopped and requires replacement.
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Power supply LEDs  Thedevice carrier of each power supply hastwo LED indicators on the front.

Location of LEDs: The following illustration shows the location of these
LEDs and indicates their specific function.

%, oo

O
D

Power supply failure LED (red)
—— Power supply status LED (green)

Interpreting LEDs: The following table describes how to interpret the LEDs.

Red failure | Green disk Descrintion

LED activity LED P

Off On Power supply is operating normally.

On Off An input power problem exists or the
power supply is not functioning properly.
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EDM card LEDs

40

The EDM card has afault LED and two fan LEDs.
The two LEDs above the fan LEDs are used only during the Power-on test.

Note
When you turn on the power to the disk shelf, the EDM fault LED momentarily
flashes and a buzzer sounds. If it does not do this, the EDM card has failed.

If the EDM card detects a fan failure or temperature violation, a buzzer sounds
and the fan or fault LED illuminates. If afault occurs on the EDM card, a buzzer
sounds and the fault LED illuminates.

The buzzer sounds for up to 10 seconds until SES monitoring silencesit. To
silence the buzzer manually, press the Silence button. The fault LED remains
illuminated.

Location of LEDs: The following illustration shows the location of these
LEDs.

Unused ofezmms/o ooz Silence button
Two fan LEDs ———Te¢ =)
Fault LED
Ol 0
—
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Replacing Devices in the Disk Shelf

4

About this chapter

Chapter contents This chapter describes how to remove and replace units in the disk shelf and how
to remove a disk shelf from arack.

Caution

You need an antistatic wrist strap and grounding leash to remove and replace
unitsin the disk shelf.

This chapter discusses the following topics:

O
o
O
o
O
o

“Replacing a diskon page 42
“Replacing a power supglgn page 45
“Replacing a disk shelf fAon page 47
“Replacing an EDM catdn page 49
“Replacing an LRC catan page 51
“Removing a disk shélbn page 53
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Replacing a disk

Make note of what
disks are installed

42

Before you remove adisk from the disk shelf, it isimportant that you first check
the disk shelf. Make sure that after you remove the disk you still have enough

disksinstalled to meet the fibre channel signal requirements.

Caution

You must have aleast one disk in the inbound portion and one disk in the
outbound portion of loop A. In acluster configuration, in addition to the disksin
loop A, you must have at least one disk in the inbound portion and one disk in the
outbound portion of loop B. If the disks are not installed properly, the fibre

channel signal cannot be retimed and the system halts.

The following table defines the inbound and outbound portions of loops A and B.

L oop portion Drive bays
Loop A inbound 0-3
Loop A outbound 4-6
Loop B outbound 0-2
Loop B inbound 3-6
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How to remove a To remove adisk, follow these steps.

disk

Step

Action

Result

1

Make sure that after you remove the
disk, both portions of loop A (and
loop B if using clusters) are till
popul ated.

From the console, bring the disk to a
stopusingthedi sk fail ordi sk
r enbve command, as appropriate.

Thered fault LED
illuminates.

To remove the disk, pressits Ejection
button with one hand while grasping
the curved handle of the device carrier
with the other hand, and pull the disk
out of the disk shelf.

Caution
Always use two hands to support the
weight of the disk.
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How to install adisk Toinstal adisk in the disk shelf, follow these steps.

Step | Action Description

1 | If youarereplacing an old disk, enter the Note
di sk swap command. In Data ONTAP 5.2 or later, thedi sk swap

command is not required.

2 | Orient the device carrier so that the LEDs Caution
are at the top and the Ejection buttonisat the | You caninstall only 9-GB disks in the 9-GB
bottom. disks shelf and only 18-GB disksin the 18-GB

disk shelf.

3 | Insert thedevice carrier into theguidedotin | Note
the disk shelf and firmly push it in until it If the Ejection button does not click into place,
engages the backplane and you see the apply additional pressureto the front of the
Ejection button click into place. device carrier.

Caution
Do not slam the device carrier into place.

4 | Make surethat you have disksinstalled in In the examplein the following illustration, a
drive bays 3 and 4. For clusters, you must disk isbeing inserted in drive bay 2.
asoinstal adisk in drive bay 2.

5 | If you have any empty drive bays, fill them
with the provided empty drive shuttles.

i
]
O
2|
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Replacing a power supply

About this section

How to remove a
power supply

The section describes how to remove and install a power supply.

Caution

If you are removing both power supplies, you must first turn off the power on the
filer/NetCache Appliance and disk shelf before you remove the power supplies.
For information about how to turn off the power on the filer/NetCache
Appliance, refer to the System Administrator’s Guide

To remove a power supply, follow this step.

Step

Action

1

Press the Ejection button with
one hand while grasping the
curved carrier handle of the
device carrier with the other
hand, and pull the power supply
out of the disk shelf.

Caution
Always use two handsto
support the weight of the power

supply.
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How to install a Toinstall a power supply, follow these steps.
power supply

Step | Action Description
1 | Verify thelabel on the power supply. The power supply must be labeled as follows.
9-GB disk shelf 18-GB disk shelf
Use the appropriately 110/220Vv
labeled power supply from

thefollowing three: 110 VF,
220 VF, or 110/220V.

2 | Orient the power supply so that the LEDs
are on the top and the bronze Ejection
button is on the bottom, as shown.

3 | Insert the power supply into the guideslot | Note
inthe disk shelf and firmly pushitinuntil | If the Ejection button does not click into place,
it engages the backplane and you see the apply additional pressureto the front of the
Ejection button click into place. device carrier.

Caution
Do not slam the device carrier into place.

4 | If you have installed two new power
supplies, turn on the power on the
filer/NetCache Appliance and disk shelf.
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Replacing a disk shelf fan

About this section This section describes how to remove and install adisk shelf fan.

The 9-GB and 18-GB disk shelves contain two hot swappable fans mounted on
the back. These fans take their power from the disk shelf backplane.

About removing a The power on the disk shelf can remain on.

disk shelf fan
WARNING

If you leave the disk shelf power on, do not let your fingers come closetothe
fan blades (see the following illustration).

Tabs

Fan cable

Fan molex connector

Fibre Channel StorageShelf FC7 Hardware Guide a7



How to remove a
disk shelf fan

How to install a disk
shelf fan

48

To remove adisk shelf fan, follow these steps.

Step | Action
1 | Loosen the captive thumbscrew that secures the fan.
2 | Swing the fan assembly away from the disk shelf.
Do not pull the tabs on the left side of the assembly out of the disk
shelf.
3 | Detach the fan cable from the 6-wire molex connector.
4 | Pull the fan away from the assembly by disengaging its two tabs.

To install adisk shelf fan, follow these steps.

Step | Action

1 | Hold thefan by its edges at 90° to the disk shelf.
Align the two tabs on the | eft side with the cutouts on the back of the
disk shelf.

2 | Insert the tabs into the cutouts.

3 | Attach the fan cable to the 6-wire molex connector.
Caution
If the shelf power is on, the fan starts immediately.

4 | Align the captive thumbscrew on the fan assembly with the threaded
hole on the disk shelf.

5 | Tighten the captive thumbscrew.

6 | Turn on the power to the disk shelf if it is not already on.

7 | Check the appropriate fan LED on the EDM card to verify that the

fan is operating properly.
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Replacing an EDM card

How to remove an To remove an EDM card, follow these steps.
EDM card
Step | Action
1 | Put on an antistatic wrist strap and grounding leash.
2 | Halt thefiler/NetCache Appliance, then turn it and the disk shelf off.
3 | Remove the two thumbscrews holding the EDM card platein
position.
4 | Gently pull out the EDM card.
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How to install an Toinstall an EDM card, follow these steps.
EDM card

Step | Action

1 | Turn off the disk shelf.

2 | If you have difficulty installing the EDM card, remove the disk shelf
fan on the left. Refer to “How to remove a disk shelf fan” on page 48
for the procedure.

3 | Orient the EDM card so that its connectors are aligned with the
connectors on the backplane, as shown.

4 | Insertthe EDM card into the slot in the rear of the disk shelf and push
it in firmly until the metal plate sits flat against the disk shelf.

5 | Insert the two thumbscrews through the holes in the EDM card plate.

6 | Hand-tighten the thumbscrews.

7 | If you removed the disk shelf fan, reinstall it. Refer to “How to install
a disk shelf fan” on page 48 for the procedure.
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Replacing an LRC card

How to remove an To remove an LRC card, follow these steps.
LRC card
Step | Action
1 | Put on an antistatic wrist strap and grounding leash
2 | Halt thefiler/NetCache Appliance, then turn it and the disk shelf off.
3 | Disconnect the fibre channel cables.
4 | Remove the two thumbscrews holding the LRC card plate.

LRC card

Gently pull out the LRC card.
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How to install an
LRC card

52

Toinstall an LRC card, follow these steps.

and

Step | Action

1 | Turn off the disk shelf.

2 | If you have difficulty installing the LRC card, remove the disk shelf
fan on the left. Refer to “How to remove a disk shelf fan” on page 48
for the procedure.

3 | Orient the LRC card so that its connectors are aligned with the
connectors on the disk shelf backplane.

4 | Insert the LRC card into the LRC slot in the rear of the disk shelf
push it in firmly until the metal plate sits flat against the disk she

5 | Insert the two thumbscrews through the fixing holes in the LRC ¢ard
plate.

6 | Hand-tighten the thumbscrews.

7 | Reconnect the cables to the LRC connectors.

8 | If you removed the disk shelf fan, reinstall it. Refer to “How to ins

a disk shelf fan” on page 48 for the procedure.

all
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Removing a disk shelf

Required tools and
equipment

How to remove a
disk shelf in a
single disk shelf
configuration

You need the following tools and equipment to remove a disk shelf from arack:
0O #2 Phillips screwdrivers
O Antistatic wrist strap and grounding leash

WARNING
Becausethe disk shelf isvery heavy when loaded with disks, you can remove
the disksand install the empty disk shelf in the rack.

For instructions about how to remove and install disks, refer to “How to
remove a disk” and “How to install a disk” on pages 43 and 44.

Because the empty disk shelf is still heavy, you must work with at least one
other person when you install it.

Do not attempt to lift the disk shelf by grasping the fans. The fans might
detach from the disk shelf, causing you to drop the disk shelf. This might
cause you injury or damage the disk shelf and any installed devices.

To remove adisk shelf in asingle disk shelf configuration from arack, follow
these steps.

Step | Action

1| Halt the filer/NetCache Appliance, then turn off the power.

2 | Turn off the power on both power supplies on the disk shelf using the
power switches in the back.

3| Disconnect the two disk shelf power cords from the disk shelf.

4 | Disconnect the fibre channel cable connecting the disk shelf and
filer/NetCache Appliance.

5| UseaPhillips screwdriver to remove the screws from the flanges of
the disk shelf mounting bracket.

6 | With the help of another person, remove the disk shelf from the rack.
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How to remove a
disk shelfin a
daisy-chain
configuration
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To remove adisk shelf that isin a daisy-chain configuration from arack, follow
these steps.

Step

Action

1

Halt the filer/NetCache Appliance, then turn off the power.

On each disk shelf in the daisy chain, turn off the power using the
power switch in the back.

On each disk shelf in the daisy chain, disconnect the two power cords.

If the disk shelf is connected to the filer/NetCache Appliance,
disconnect the fibre channel cable connecting it to the filer/NetCache
Appliance.

If the disk shelf is connected to one or two disk shelves, disconnect
the FC-AL daisy-chain cables that connect it.

Use a Phillips screwdriver to remove the screws from the flanges of
the disk shelf mounting bracket.

With the help of another person, remove the disk shelf from the rack.

Removing a disk shelf



Adding Hardware for a Cluster A

Overview of this appendix

About this appendix Thisappendix is only relevant to the following people:
0  Thosewho are converting their disk shelves for usein acluster
O Those who have an existing cluster

Note
Any reference to filersin this appendix is areference to an F630, an F740, or an
F760.

For adescription about clusters, refer to the System Administrator’s Guid®.2 or
later).

Appendix contents This appendix discusses the following topics:
0 “Installing a second LRC cdrdn page 68
0 “Adding disk shelves to a clustem page 70
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Installing a second LRC card

Why install a
second LRC card?

Procedures
required

56

A Fibre Channel StorageShelf comes with one LRC card installed. This LRC
card provides the Channel A loop interface between the disk shelf and thefiler.
When converting your disk shelvesfor use in a cluster, you need to install a
second LRC card below the disk shelf EDM (Enclosure Data Manager) card.
This second LRC card provides the Channel B loop interface between the disk
shelf and the partner filer.

Note
The System Administrator’s GuidB.2 or later) provides more information about
clusters, Channel A, and Channel B.

You need to complete the following procedures to successfully install the second
LRC card.

Stage Procedure

1 Remove one of the disk shelf fans. Refer tdReplacing a disk shelf
fan’ on page 47

Note
Removing the disk shelf fan helps you to look into the disk she|
and verify that the LRC card aligns with the internal backplane
connectors.

=

2 Install the second LRC card.

3 | Reinstall the disk shelf fan. Refer tBéplacing a disk shelf famn

page 47
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How to install the Toinstall the second LRC card on a disk shelf, follow these steps.

second LRC card

Step

Action

1

Use a Phillips screwdriver to remove the screws from the sheet metal
cover over the LRC card slot.

Orient the LRC card so that its connectors are aligned with the
connectors on the disk shelf backplane.

Insert the LRC card into the LRC dot in the rear of the disk shelf and
pushit in firmly until the metal plate sits flat against the disk shelf.

Use aflashlight to verify that the LRC card is properly connected to
the disk shelf backplane.

Insert the two thumbscrews through the fixing holesin the LRC card
plate.

Hand-tighten the thumbscrews. Proceed to Step 7 if thisinstallation
was in an older disk shelf.

Note
Older disk shelves do not have Channel A and Channel B etched on
the fans.

Label this LRC card as Channel B. Label the LRC card above the
EDM card as Channel A.

LRC Input_—__ — LRC Output\Terminator
connector connector
s LRC card
Gl Unused
Qo Q

connectors

%@

J EDM card

Thumbwheel — L—Second LRC card
for setting ID

Note
The figure reflects an older disk shelf that does not have Channel A
and Channel B etched on the fans.
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Adding disk shelves to a cluster

About adding disk If you run out of disk space, you can add disk shelvesto acluster. An FC-AL

shelves interface can connect to a maximum of eight daisy-chained disk shelves. Before
adding a disk shelf to a cluster configuration that currently has eight disk shelves
in each loop, you need to add an additional FC-AL adapter on each filer. A filer
with two or more FC-AL interfaces can connect to disk shelves with a storage
capacity of 1.5 TB. Thedistribution of the 1.5 TB storage capacity for afiler with
two or more FC-AL interfacesis left to your discretion.

Note
Each filer that isin a cluster can have four FC-AL adapters.

The Cluster Conversion Guide provides information about where and how to
install the FC-AL adapters.

Required materials For each disk shelf you want to add, you must have the following parts:
0  Two fibre channel shelf-to-shelf (DB-9-to—DB-9) cable
O Two power supplies

Note
Disk shelves have one power supply and a bay for an optional power supply.
For a cluster, Network Appliance recommends that you have two power
supplies.

Two Fibre Channel StorageShelf power cords
Two power outlets, on independent circuits if possible
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Procedures Adding adisk shelf to acluster involves connecting the disk shelf to a Channel A
required loop on onefiler and a Channel B loop on the partner filer. You need to complete
the following procedures to successfully add a disk shelf to the cluster.

Note

This procedure assumes that the disk shelf that you are adding to the cluster has
one LRC card above the EDM card and one below the EDM card. If you
purchased a disk shelf that only has one LRC card above the EDM card, refer to
“Installing a second LRC cdrdn page 68

Stage

Procedure

1

Connect a disk shelf to Channel A. Refer ktotv to connect the
disk shelf to Channel’Aon page 72.

Connect a disk shelf to Channel B. Refertwmiv to connect the
disk shelf to Channel'Bon page 74.
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How to connect the
disk shelf to
Channel A

60

To connect adisk shelf to Channel A, follow these steps.

Step Action

1 | Setthe power switches on the disk shelf you are adding to Off.

2 | Determine which filer will own the disk shelf. The disk shelf is
connected to a Channel A loop on thefiler.

3 | From the partner filer, perform atakeover of the filer that owns the
disk shelf by enteringcf t akeover. The System Administrator’s
Guide(5.2 or later) provides more information about this command.
If you are connecting the disk If you are connecting the disk
shelf to another disk shelf... shelf to anew FC-AL adapter

on thefiler that will own the
disk shelf...

4 | Move the terminator on the last On thefiler that will own the
disk shelf in the loop to the disk shelf, label the FC-AL
Output/Terminator port of the adapter Channel A.

Channel A LRC card of the disk N
shelf adding. ote
youareadding The assumption made hereis
that you installed an FC-AL
adapter according to the
instructionsin the Cluster
Conversion Guide.

5 | Connect the DB-9 connector of Connect the HSSDC end of the
the FC-AL shelf-to-shelf cableto | FC-AL filer-to-shelf cable to the
the Output/Terminator connector | FC-AL adapter labeled Channel
of the LRC card labeled Channel | A on thefiler.

A on thelast disk shelf in the
chain.
6 | Connect the other DB-9 Connect the DB-9 end of the FC-

connector of the FC-AL shelf-to-
shelf cableto the Input connector
of the LRC card |abeled Channel
A on the disk shelf that you are
adding.

AL filer-to-shelf cable to the
Input connector of the LRC card
labeled Channel A on the disk
shelf.
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Step

Action

On the last disk shelf that you are adding, put aterminator in the
Output/Terminator connector of the LRC card labeled Channel A.

Givethedisk shelf adisk ID that is unique to the loop (Channel A or
Channel B) that is connected to the FC-AL adapter. Refé3dtifg
the disk shelf ID on page 28or the procedure.

Note
The disk shelf ID that you set is recognized by Channel A and
Channel B.

Turn on the power to the added disk shelf.

10

Perform a giveback by entering gi veback from the filer that
took over. Thesystem Administrator’s GuidB.2 or later) provides
more information about this command.

n

Enter sysconfi g - v at the console of the filer that owns the disk
shelf to verify

0 Thefiler can see the added disk shelf
0 Thedisk firmware version

A disk firmware update is requested if the output generated by the
sysconfi g -v command indicates that the disk firmware version
is other than the minimum required version. Proceed to Step 12 if this
happens; if not proceed tblbw to connect the disk shelf to Chann
B” on page 74.

el

12

Enterdi sk_fw_updat e from the console of the filer that owns th
disk shelf to update the disk firmware.

Note
Thedi sk_f w_updat e command only upgrades disks that requ

a firmware upgrade. It does not affect the contents of other disks.
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How to connect the
disk shelf to
Channel B

62

To connect adisk shelf to Channel B, follow these steps.

1 | Fromthefiler that ownsthe disk shelf, perform atakeover of the
partner filer by entering cf t akeover.

If you are connecting the disk If you are connecting the disk
shelf to another disk shelf... shelf toanew FC-AL adapter
on the partner filer...

2 | Movetheterminator on the last Label the FC-AL adapter on the
disk shelf in the chain to the partner filer Channel B.
Output/Terminator connector of
the Channel B LRC card of the
disk shelf you are adding.

3 | Connect the DB-9 connector of Connect the HSSDC end of the
the FC-AL shelf-to-shelf cableto | FC-AL filer-to-shelf cableto the
the Output/Terminator connector | FC-AL adapter labeled Channel
of the LRC card labeled Channel | B on the partner of filer that will
B onthelast disk shelf inthe own the disk shelf.
chain.

4 | Connect the other DB-9 Connect the DB-9 end of the FC-
connector of the FC-AL shelf-to- | AL filer-to-shelf cable to the
shelf cableto the Input connector | Input connector of the LRC card
of the LRC card labeled Channel | labeled Channel B on the disk
B on the disk shelf that you are shelf.
adding.

5 | Onthelast disk shelf that you are adding, put aterminator in the

Output/Terminator connector of the LRC card labeled Channel B.
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6 | Check the cabling visually.

For an F630: Refer to ‘'Sample cable connections to Channel A and
Channel B on an F630 clustem page 76" for illustrations.

For an F740: Refer to ‘'Sample cable connections to Channel A and
Channel B on an F740 clustem page 77" for illustrations.

For an F760: Refer to ‘Sample cable connections to Channel A and
Channel B on an F760 clustem page 78" for illustrations.

Note
To reduce the possible confusion resulting from the number of cables
involved, the illustrations do not show the cabling between the
cluster interconnect adapters in both filers.

7 | To return the cluster to normal operation, perform a giveback by
enteringcf gi veback from the filer that took over.

8 | Verify that the filer can see the added disk shelf and disks by entering
sysconfig -v.
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Sample cable
connections to
Channel A and
Channel B on an
F630 cluster
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For a minimum configuration: A sample of the cabling on an F630 isas

follows.

| LRC Output\Terminator

__ FC-AL filer-to-shelf
cable

HSSDC connector

W NN
[El
Bl=
NSl
0
Filer Filer B A‘
alal
o 1P|
Y )
L Y

For a maximum configuration: A sample of the cabling on an F630 isas

follows.

( .
Filer

Up to maximum number of disk
shelves supporting 1.5 terabytes

——————

—————p

Up to maximum number of disk
shelves supporting 1.5 terabytes

- ————

f
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Sample cable For a minimum configuration: A sample of the cabling on an F740 isas
connections to follows.
Channel A and

Channel B on an

F740 cluster

For a maximum configuration: A sample of the cabling on an F740 isas
follows.

Up to 1.5 terabyte disk storage
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Sample cable
connections to
Channel A and
Channel B on an
F760 cluster
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For a minimum configuration: A sample of the cabling on an F760 isas

follows.

WERE

For a maximum configuration: A sample of the cabling on an F760 is as

follows.

Up to 1.5 terabyte disk storage

\

More disk shelves

T

<+————————

More disk shelves

<
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