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Preface

Congratulations on purchasing a new Hitachi AMS 2000 Family
Storage System.

This guide can assist you in maintaining a Hitachi AMS 2000
Family Storage System

NOTE: The AMS 2500 model is included in this manual for
reference only. Hitachi Data Systems self-service policy does not
include customer installation or maintenance for model AMS

2500, except for firmware upgrades and disk drives in the
expansion unit.

This preface includes the following information:

a
a
a
)
)
)
a
a
a
a

Intended audience

Product version

Release notes and readme

Document revision level

Changes in this revision

Document organization

Document conventions

Convention for storage capacity values
Accessing product documentation

Getting help
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Intended audience

This document is intended for system administrators, Hitachi Data Systems
representatives, and Authorized Service Providers who install, configure,
and operate Hitachi Adaptable Modular System (AMS) 2000 family storage
systems.

Product version

This document applies to Hitachi AMS 2000 Family firmware version
0890/A or later.

Release notes and readme

Read the release notes and readme file before installing and using this
product. They may contain requirements or restrictions that are not fully
described in this document and/or updates or corrections to this document.

Document revision level

This section provides a history of the revision changes to this document.

Revision Date Description

MK-97DF8009-00 October 2008 Initial Release

MK-97DF8009-01 October 2008 Supersedes and replaces MK-97DF8009-00.

MK-97DF8009-02 November 2008 | Supersedes and replaces MK-97DF8009-01

MK-97DF8009-03 February 2009 | Supersedes and replaces MK-97DF8009-02

MK-97DF8009-04 April 2009 Supersedes and replaces MK-97DF8009-03

MK-97DF8009-05 June 2009 Supersedes and replaces MK-97DF8009-04

MK-97DF8009-06 August 2009 Supersedes and replaces MK-97DF8009-05

MK-97DF8009-07 November 2009 | Supersedes and replaces MK-97DF8009-06

MK-97DF8009-08 December 2009 | Supersedes and replaces MK-97DF8009-07

MK-97DF8009-09 January 2010 Supersedes and replaces MK-97DF8009-08

MK-97DF8009-10 April 2010 Supersedes and replaces MK-97DF8009-09

Changes in this revision

This revision contains the following updates:
e Updated section “Control unit” on page XXXV of the Safety section
e Updated section “Interface board” on page XXXIV

X Preface
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Document organization

Thumbnail descriptions of the chapters are provided in the following table.
Click the chapter title in the first column to go to that chapter. The first page
of every chapter or appendix contains links to the contents.

Chapter/Appendix
Title

Description

Chapter 1, Introduction

This chapter describes the hardware components and
controls of the AMS 2100/2300.

Chapter 2, Identifying
failed parts

This chapter describes how to verify a failed part and how
to order a failed part.

Chapter 3, Replaceable
parts

This chapter describes the replaceable parts for the Hitachi
AMS 2000 Family Storage System.

Chapter 4, Replacing
parts

This chapter explains the steps to remove and install parts
in an Hitachi AMS 2000 Family Storage System.

Chapter 5, Maintenance

This chapter contains information about replacing
components on a periodic basis to prevent array failures
and to maintain optimum performance.

Chapter 6,
Troubleshooting

This chapter describes how to configure an Hitachi AMS
2000 Family Storage System.

Chapter 7, Errors

This chapter provides information about the errors and
error messages that can be displayed by the Hitachi AMS
2000 Family Storage System software.

Appendix 1, Glossary

Defines the acronyms and special terms used in this
document.

Document conventions

This document uses the following symbols to draw attention to important
safety and operational information.

Symbol | Meaning Description
Tip Tips provide helpful information, guidelines, or suggestions for
Q performing tasks more effectively.
: Note Notes emphasize or supplement important points of the main text.
Caution Cautions indicate that failure to take a specified action could result in
A damage to the software or hardware.
WARNING Warnings indicate that failure to take a specified action could result in
A loss of data or serious damage to the hardware.
DANGER The Danger symbol warns users of possible injury or death if
A instructions are not followed.
ELECTRIC This symbol warns users of electric shock hazard. Failure to take
A SHOCK appropriate precautions such as not opening or touching hazardous
HAZARD! areas of the equipment could result in injury or death.

Preface Xi
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Symbol

Meaning

Description

Electrostatic
Sensitive

The ESD symbol warns users that the equipment is sensitive to
electrostatic discharge (ESD) and could be damaged if users do not take
appropriate precautions such as using an anti-static wrist strap when
touching or handling the equipment.

Burn Hazard

HOT SURFACE! Turn off power and allow to cool before touching.

> B b

Sharp Edges
or Corners

WARNING! Sharp edges or corners. Avoid touching or wear gloves

The following typographic conventions are used in this document.

Convention

Description

Bold Indicates text on a window, other than the window title, including
menus, menu options, buttons, fields, and labels. Example: Click OK.
Italic Indicates a variable, which is a placeholder for actual text provided by
the user or system. Example: copy source-file target-file
Angled brackets (< =) are also used to indicate variables.
screen/code | Indicates text thgt is_displayed on screen or entered by the user.
Example: # pairdisplay -g oradb
< > angled Indicates a variable, which is a placeholder for actual text provided by
brackets the user or system. Example: # pairdisplay -g <group>
Italic font is also used to indicate variables.
[ ] square Indicates optional values. Example: [ a | b ] indicates that you can
brackets choose a, b, or nothing.
{ } braces Indicates required or expected values. Example: { a | b } indicates that

you must choose either a or b.

| vertical bar

Indicates that you have a choice between two or more options or
arguments. Examples:

[ a | b ] indicates that you can choose a, b, or nothing.

{ a | b} indicates that you must choose either a or b.

underline

Indicates the default value. Example: [a | b ]

Convention for storage capacity values

Physical storage capacity values (e.g., disk drive capacity) are calculated
based on the following values:

Xii

Physical capaciy unit Value
1 KB 1,000 bytes
1 MB 1,000 KB or 1,0002 bytes
1GB 1,000 MB or 1,000° bytes
17TB 1,000 GB or 1,000% bytes
1PB 1,000 TB or 1,000° bytes
1EB 1,000 PB or 1,000° bytes
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Logical storage capacity values (e.g., logical device capacity) are calculated
based on the following values:

Logical capaciy unit Value
1 block 512 bytes
1 KB 1,024 (219) bytes
1 MB 1,024 KB or 10242 bytes
1GB 1,024 MB or 10243 bytes
17TB 1,024 GB or 1024* bytes
1PB 1,024 TB or 1024° bytes
1EB 1,024 PB or 1024% bytes

Accessing product documentation

The AMS 2000 Family user documentation is available on the Hitachi Data
Systems Portal: https://portal.hds.com. Please check this site for the most
current documentation, including important updates that may have been
made after the release of the product.

This documentation set consists of the following documents.

Release notes
« Adaptable Modular Storage System Release Notes
e Storage Navigator Modular 2 Release Notes

They may contain requirements and/or restrictions not fully described in

f Please read the release notes before installing and/or using this product.
this document, along with updates and/or corrections to this document.

Installation and getting started

The following documents provide instructions for installing an AMS 2000
Family storage system. They include rack information, safety information,
site-preparation instructions, getting-started guides for experienced users,
and host connectivity information. The symbol ® identifies documents that
contain initial configuration information about Hitachi AMS 2000 Family
storage systems.

= AMS2100/2300 Getting Started Guide, MK-98DF8152

Provides quick-start instructions for getting an AMS 2100 or AMS 2300
storage system up and running as quickly as possible.

= AMS2500 Getting Started Guide, MK-97DF8032

Provides quick-start instructions for getting an AMS 2500 storage
system up and running as quickly as possible.
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AMS 2000 Family Site Preparation Guide, MK-98DF8149

Contains site planning and pre-installation information for AMS 2000
Family storage systems, expansion units, and high-density expansion
units. This document also covers safety precautions, rack information,
and product specifications.

AMS 2000 Family Fibre Channel Host Installation Guide,
MK-08DF8189

Describes how to prepare Hitachi AMS 2000 Family Fibre Channel
storage systems for use with host servers running supported operating
systems.

AMS 2000 Family iSCSI Host Installation Guide, MK-08DF8188

Describes how to prepare Hitachi AMS 2000 Family iSCSI storage
systems for use with host servers running supported operating systems.

Storage and replication features

The following documents describe how to use Storage Navigator Modular 2
(Navigator 2) to perform storage and replication activities.

Storage Navigator 2 Advanced Settings User’s Guide, MK-97DF8039

Contains advanced information about launching and using Navigator 2
in various operating systems, IP addresses and port numbers, server
certificates and private keys, boot and restore options, outputting
configuration information to a file, and collecting diagnostic information.

Storage Navigator Modular 2 User’s Guide, MK-99DF8208

Describes how to use Navigator 2 to configure and manage storage on
an AMS 2000 Family storage system.

AMS 2000 Family Dynamic Provisioning Configuration Guide,
MK-09DF8201

Describes how to use virtual storage capabilities to simplify storage
additions and administration.

Storage Navigator 2 Storage Features Reference Guide for AMS,
MK-97DF8148

Contains concepts, preparation, and specifications for Account
Authentication, Audit Logging, Cache Partition Manager, Cache
Residency Manager, Data Retention Utility, LUN Manager, Performance
Monitor, SNMP Agent, and Modular Volume Migration.
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AMS 2000 Family Copy-on-write SnapShot User Guide, MK-97DF8124

Describes how to create point-in-time copies of data volumes in AMS
2100, AMS 2300, and AMS 2500 storage systems, without impacting
host service and performance levels. Snapshot copies are fully read/
write compatible with other hosts and can be used for rapid data
restores, application testing and development, data mining and
warehousing, and nondisruptive backup and maintenance procedures.

AMS 2000 Family Shadowlmage In-system Replication User Guide,
MK-97DF8129

Describes how to perform high-speed nondisruptive local mirroring to
create a copy of mission-critical data in AMS 2100, AMS 2300, and AMS
2500 storage systems. Shadowlmage keeps data RAID-protected and
fully recoverable, without affecting service or performance levels.
Replicated data volumes can be split from host applications and used for
system backups, application testing, and data mining applications while
business continues to operate at full capacity.

AMS 2000 Family TrueCopy Remote Replication User Guide,
MK-97DF8052

Describes how to create and maintain multiple duplicate copies of user
data across multiple AMS 2000 Family storage systems to enhance your
disaster recovery strategy.

AMS 2000 Family TrueCopy Extended Distance User Guide,
MK-97DF8054

Describes how to perform bi-directional remote data protection that
copies data over any distance without interrupting applications, and
provides failover and recovery capabilities.

AMS 2000 Data Retention Utility User’s Guide, MK-97DF8019

Describes how to lock disk volumes as read-only for a certain period of
time to ensure authorized-only access and facilitate immutable, tamper-
proof record retention for storage-compliant environments. After data is
written, it can be retrieved and read only by authorized applications or
users, and cannot be changed or deleted during the specified retention
period.

Storage Navigator Modular 2 online help

Provides topic and context-sensitive help information accessed through
the Navigator 2 software.
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Hardware maintenance and operation

The following documents describe how to operate, maintain, and administer
an AMS 2000 Family storage system. They also provide a wide range of
technical information and specifications for the AMS 2000 Family storage
systems. The symbol 2 identifies documents that contain initial
configuration information about Hitachi AMS 2000 Family storage systems.

= AMS 2100/2300 Storage System Hardware Guide, MK-97DF8010

Provides detailed information about installing, configuring, and
maintaining an AMS 2100/2300 storage system.

= AMS 2500 Storage System Hardware Guide, MK-97DF8007

Provides detailed information about installing, configuring, and
maintaining an AMS 2500 storage system.

= AMS 2000 Family Storage System Reference Guide,
MK-97DF8008

Contains specifications and technical information about power cables,
system parameters, interfaces, logical blocks, RAID levels and
configurations, and regulatory information about AMS 2100, AMS 2300,
and AMS 2500 storage systems. This document also contains remote
adapter specifications and regulatory information.

AMS 2000 Family Storage System Service and Upgrade Guide,
MK-97DF8009 — this document

Provides information about servicing and upgrading AMS 2100, AMS
2300, and AMS 2500 storage systems.

AMS 2000 Family Power Savings User Guide, MK-97DF8045

Describes how to spin down volumes in selected RAID groups when they
are not being accessed by business applications to decrease energy
consumption and significantly reduce the cost of storing and delivering
information.

Command and Control (CCI)

The following documents describe how to install the Hitachi AMS 2000
Family Command Control Interface (CCl) and use it to perform TrueCopy
and Shadowlmage operations.

AMS 2000 Family Command Control Interface (CCl) Installation
Guide, MK-97DF8122

Describes how to install CCIl software on open-system hosts.
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AMS 2000 Family Command Control Interface (CCIl) Reference
Guide, MK-97DF8121

Contains reference, troubleshooting, and maintenance information
related to CCI operations on AMS 2100, AMS 2300, and AMS 2500
storage systems.

AMS 2000 Family Command Control Interface (CCl) User’s Guide,
MK-97DF8123

Describes how to use CCI to perform TrueCopy and Shadowlmage
operations on AMS 2100, AMS 2300, and AMS 2500 storage systems.

Command Line Interface (CLI)

The following documents describe how to use Hitachi Storage Navigator
Modular 2 to perform management and replication activities from a
command line.

Storage Navigator Modular 2 Command Line Interface (CLI) Unified
Reference Guide, MK-97DF8089

Describes how to interact with all Navigator 2 bundled and optional
software modules by typing commands at a command line.

Storage Navigator 2 Command Line Interface Replication Reference
Guide for AMS, MK-97DF8153

Describes how to interact with Navigator 2 to perform replication
activities by typing commands at a command line.
Dynamic Replicator documentation

The following documents describe how to install, configure, and use Hitachi
Dynamic Replicator to provide AMS Family storage systems with continuous
data protection, remote replication, and application failover in a single,
easy-to-deploy and manage platform.

Dynamic Replicator - Scout Release Notes, RN-99DF8211
Dynamic Replicator - Scout Host Administration Guide, MK-98DF8212

Dynamic Replicator - Scout Installation and Configuration Guide,
MK-98DF8213

Dynamic Replicator - Scout Quick Start Guide, MK-98DF8214

Dynamic Replicator - Scout Host Troubleshooting Guide,
MK-98DF8215

Dynamic Replicator DR-Scout ICAT Utility Guide, MK-98DF8216

Dynamic Replicator - Scout RX Server Deployment Guide,
MK-98DF8217

Dynamic Replicator VX Solution for Oracle (Solaris), MK-98DF8218
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Dynamic Replicator - Scout Solution for SharePoint 2007,
MK-98DF8219

Dynamic Replicator - Scout Solution for MySQL (Windows),
MK-98DF8220

Protecting Citrix XenServer Using Hitachi Dynamic Replicator -
Scout, MK-98DF8221

Dynamic Replicator Quick Install/Upgrade Guide, MK-98DF8222
Dynamic Replicator - Scout Protecting MS SQL Server, MK-98DF8223

Dynamic Replicator - Scout - Protecting Microsoft Exchange Server,
MK-98DF8224

Dynamic Replicator - Scout File Server Solution, MK-98DF8225

Dynamic Replicator - Scout ESX - Protecting ESX Server (RCLI),
MK-99DF8226

Getting help

If you need to contact the Hitachi Data Systems support center, please
provide as much information about the problem as possible, including:

e The circumstances surrounding the error or failure.
e The exact content of any messages displayed on the host system(s).

< The exact content of any messages displayed on Storage Navigator
Modular 2.

e The Storage Navigator Modular 2 configuration information. This
information is used by service personnel for troubleshooting purposes.

The Hitachi Data Systems customer support staff is available 24 hours a

day, seven days a week. If you need technical support, please log on to the

Hitachi Data Systems Portal for contact information: https://portal.hds.com
Comments

Please send us your comments on this document:doc.comments@hds.com.
Include the document title, number, and revision, and refer to specific
section(s) and paragraph(s) whenever possible.

Thank you! (All comments become the property of Hitachi Data Systems.)
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Safety guidelines

This section contains warnings and important safety guidelines
for using a Hitachi AMS 2100/2300 Storage System. Read and
understand the information in this section before removing,
replacing and installing system components.

This section includes the following key topics:
O Personal safety

O Electrical safety

O Equipment safety

O sSafety and warning labels

Safety guidelines XixX

Hitachi AMS 2000 Family Storage System Service Guide



Personal safety

Observe the following guidelines to ensure safety. Failure to follow these
guidelines could result in bodily injury or damage to the equipment.

approximately 125 pounds (57 kg). A fully populated AMS 2500
weighs approximately 101 Ibs (46 kg). Three or more people are
required to lift these units. Before lifting one of these units, always
turn off the power to the unit and unplug all data and power cables.

2 CAUTIONI!A fully populated AMS 2300 base unit weighs

An expansion unit weighs 88 Ibs (40KQg). Use at least two people to
unpack and install an expansion unit.

Install the base unit at the bottom of the rack. If the array is mounted at
the top of the rack, the rack may become unstable and fall.

CAUTION! Be sure to use at least three people to install the unitin a
A rack. Work carefully to prevent the unit from slipping or falling.
Be sure to install the base unit at the bottom of the rack and any
expansion units above it to prevent the rack from falling. Lift the
unit up to the height suitable for mounting. Adjust the position of
the array so it is seated in the horizontal center of the rack. Slide the
array onto the rails in the rack frame. When sliding the array onto
the rails, move it gently all the way onto the rails.

XX Safety guidelines
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WARNING!

Do not perform any action that creates a potential hazard to people or
makes the equipment or rack unsafe.

Perform operations in accordance with the procedures in this manual.

Follow the safety statements in this manual and on the labels attached
to the array.

Do not wear loose clothing that could get caught in the chassis or
mounting hardware.

Wear safety glasses when working under conditions that are hazardous
to your eyes.

Do not work on the equipment or disconnect cables during a
thunderstorm, when wearing a wool sweater or other heavy wool
clothing, or when power is applied.

Avoid hazards such as moist floors.

The hard disk drives in the array contain a class 1 laser system that
does not emit a hazardous laser beam.

Tie up long hair before working with the equipment.

Do not power on any device with rotating or moving parts that are not
properly covered unless instructed to do so.

Safety guidelines XXI
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Electrical safety

XXii

ELECTRIC SHOCK HAZARD!

The power supplies and backup batteries can contain electricity even
when the power is turned off and the units are disconnected from the
electrical supply.

Disconnect all power before installation.
Do not disassemble the power supplies or backup batteries.

Do not touch the electrical connectors on the rear of the power
supplies or backup batteries.

When replacing power supplies or backup batteries, make certain that
the replacement units are the same model number as the units being
replaced.

Do not install or remove any ENC or power cables with the power on.
The ENC cables carry a power control signal to the expansion units.
(LAN and Fibre Channel cables can be installed or removed with the
power on.)

Do not use ungrounded power-extension cables.

Do not touch any uninsulated conductor or surface that remains
charged for a limited time after the external power supply to the
machine is disconnected.

When working on a machine that has a grounding terminal, make
sure that the terminals are properly connected to the facility’s
ground.

Do not work alone when working close to an energized part. Work
with another person who can immediately turn off the power in an
emergency.

Before starting work, ensure that there are no potential electric
hazards in the maintenance area such as insufficient grounding or a
wet floor.

Before starting work, note where the emergency power-off switches
are located and make sure you know how to operate them.

Cut off all power sources to the system before staring work unless
you are instructed not to cut off power. Turning off the machine power
supplies is usually not sufficient. When power is fed from a wall or
floor outlet, unplug the power supply cord, or turn off the switch on
the power distribution panel or board.

Do not put metallic material, such as a clip or combustible material,
such as paper, into the equipment from the air vent because it will
cause an electric shock or fire.

Do not use the array in a moist or dusty place because the insulation
can deteriorate. An electric shock or a fire may be caused when the
insulation is deteriorated.

Before inserting a power plug, ensure that no foreign particles are on
the connectors.

When the power supply has a lockout device (see the following note),
lock it up after powering off and keep the key. Attach a notice on the
panel or board prohibiting the use of the switch.

If the system power has been already turned off, verify that these
conditions are satisfied.

Safety guidelines
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hazardous energy (lockout/takeout),” in the OSHA (Occupational Safety & Health

f NOTE: The following is an excerpt from 29 CFR 1910.147 “The control of
Administration U.S Department of Labor USA) Regulations.

= Lockout device. A device that utilizes a positive means such as a lock, either
key or combination type, to hold an energy isolating device in a safe position
and prevent the energizing of a machine or equipment. Included are blank
flanges and bolted slip blinds.

= Energy isolating device. A mechanical device that physically prevents the

transmission or release of energy, including but not limited to the following: A
manually operated electrical circuit breaker; a disconnect switch, a manually
operated switch by which the conductors of a circuit can be disconnected from
all ungrounded supply conductors, and, in addition, no pole can be operated
independently; a line valve; a block; and any similar device used to block or
isolate energy. Push buttons, selector switches and other control circuit type
devices are not energy isolating devices.

Handling of cables on the floor
< Route the cables so that you do not trip on them.

= Protect cables which cannot be routed within a rack and are
laid on the floor including across a doorway. Use a cable duct
to prevent wear on the cable, tripping over, and walking on
the cables. and thus laid on the floor or cables which cross a
passage with cable ducts, etc.

< Do not put heavy objects on the cables. Do not put the cables
near any objects that generates heat because the cable
coating can break down and could cause an electric shock,
fire, or power failure.

« Do not route rack-to-rack cables in the air. Route them down
the rack and under the floor if possible. Otherwise route the
across the floor and use a cable duct to protect them.

Handling of under-floor cables

Use cables that have enough length so that the cables can be laid
somewhat loosely on the floor under the computer room floor,
and are not hanging or stretched between the racks or arrays.
Tight cables can be damaged or broken if stretched beyond their
specified limits, as could happen in an earthquake.

Safety guidelines XXiii
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Equipment safety

XXiV

The following safety instructions are designed to help protect the array from
various types of physical and electrical damage.

o, CAUTION! Electrostatic-sensitive. Ground yourself before touching.

\1} To avoid damage to the array or array components due to electrostatic
discharge (ESD), wear an anti-static wrist strap when handling, installing,
or removing any components from the array. Connect the clip on the wrist
strap to an unpainted part of the array chassis frame to safely channel any
static electricity generated by your body to ground. If no wrist strap is
available, ground yourself by touching an unpainted part of the array
chassis frame.

< Moisture. Do not store, install, or use the array in a place where
moisture exists or is likely to condense on the unit.

< Heat. Do not install the unit in a rack which has less than the specified
cooling. The AMS 2100/2300 has heat sensors which will cause the unit
to shut down if the internal temperature exceeds the specifications. See
the Hitachi AMS 2100/2300 Reference Guide for details.

< Electromagnetic Interference. When the array is operating under
normal conditions, close the rack doors if the rack has them. This helps
protect the array from electromagnetic interference.

< Do not perform any operations on the array other than those in this
guide because unexpected failures or accidents may occur.

< Use only the power cords provided with the array because unexpected
accidents or failures may occur.

« Shut off the array’s power if smoke, abnormal heat generation, or an
unusual odor occurs. Ignoring these conditions may cause an electrical
shock, damage to the equipment, or fire.

< Avoid using the equipment for any use other than its original purpose.

< Do not put heavy material on the equipment because it can fall and
injure you, or the subsystem may not operate normally.

e The array is provided with ventilating holes on external covers in order
to prevent overheating. Therefore, be sure to leave at least 2 inches (5
cm) in front and rear of the array and not block the ventilation holes.
Otherwise, the array may overheat and fail.

« Use specified optional parts, cables, and connectors. Otherwise, a fire
or a failure of the array may be caused as well as the deterioration of
the performance.

< Do not put containers that contain any type of liquids or metal articles
on top of the array. If they spill and accidentally get into the array, they
can cause a fire, an electric shock, or an array failure.

= When a failure occurs in the unit, refer to this manual and to the Hitachi
Hitachi AMS 2100/2300 Storage System Hardware Guide to prevent
personal injury. If the failure does not correspond to any corrective
measure written in this manual, inform the maintenance engineer.

Safety guidelines
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Safety and warning labels

In this equipment, warning labels at pasted on areas requiring special care.
Warnings written on them are primarily for service personnel. The following
table shows the symbols contained in warning labels.

Table 1: Warning Labels

Symbol Meaning Description
. Cautions indicate that failure to take a specified action could
Caution -
result in damage to the software or hardware.
Warnings indicate that failure to take a specified action could
WARNING . -
result in loss of data or serious damage to the hardware.
The Danger symbol warns users of possible injury or death if
DANGER . .
instructions are not followed.
- This symbol warns users of electric shock hazard. Failure to
ELECTRIC - . - .
SHOCK take appropriate precautions such as not opening or touching
HAZARD! hazardous areas of the equipment could result in injury or

death.

g

Electrostatic
Sensitive

The ESD symbol warns users that the equipment is sensitive
to electrostatic discharge (ESD) and could be damaged if
users do not take appropriate precautions such as using a
grounded wrist strap when touching or handling the
equipment.

Burn Hazard

HOT SURFACE! Turn off power and allow to cool before
touching.

No
Screwdrivers

Do not disassemble the equipment.

@ b o

Heavy Handle the heavy equipment carefully.
Caught . . .

) Be careful that your fingers do not get caught in moving parts.
Fingers
Equipment Do not put anything on top of an array that is partially out of
Safety a rack
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Safety and warning labels - base unit

Figure 1 shows the location and content of the warning and safety labels on
the base unit.

—
CAUTION f F T \f VORSICHT ) PRECAUCION ) ATTENTION )
nEy e s Lsysam e vl vk S . Fagen Siies Ihessysenlmin Tagaond i ds || A Tacemomardsibislzra <3 20neped
#h¥% r30T Ut aan ol 157 ol vabiger szl fan - i

Lorsquzve.spadzzlzsa.s syslire -2 iis
154 E

STan ray

i Ack by B oedldzh andfe o A2 AP abr - Sy sl eeser oF s kI e o
EETI SN VT LERIEErr riger Sabe 19l Izsedks ga.che, zr levausmids
CAUIION ATTENTION

VORSICHT A

Al 1 snce s AT ety o e - I
: Hiewll by wa sladis.

zd oy Iz dincied

CAUTION ATTENTION
K st asythior an Nzl Ne BN S kg sme iy
L i hal o Jacuedl shisslapacr at&ire eitora

A CAUTION || 5= &= | 4 VORSICHT || 4 PRECAUCION || ATTENTION
Carelul of the drop. || ZETER Nichi fallen lassen ! iNo lo deje caer! Ne pas laisser lomber
It is heavy. FEVEE Schwerer Gegenstand! || ;Objeto pesado ! Objel lourd

Da not release hand || EDHEEBATREEE || Das Ge3l roh: s assen ven- salalinea | | Ne pas ladher 12 saus-sysléme si

off after red line BIEHLI-BE . ETD ||2s micar caicor -olen _inz apaze sl oo s s, Ia ligne rouge ¢ su- saface

clears rack. BRARYETOT, a3 den Geste | vossenl de =5 || yezoes subsistema zaziz porsu sJpérizure aslvis 32, s anil

The subsystem mass || FEAIHENTTIL. sarsl baradsld Jes Pesd. Zsle sUzsislera snz un peso rsc.zdelembes 2 so.ssysieme
\ap proximately 4 kg. ) L%ﬁﬁi{iﬁm kg ?3’,} LUnICIS/st:m wicat za. <143, ) \a:faxira:l: LI} ] \pése environ = 1kg. J
e

(a)

TAAZ e BRI S T Q Ei
Lt vEAT LT B2 Lt
El TR RS TR s —

=Y )
IAAD =

Figure 1: Safety and Warning Labels, Base Unit
The & label is affixed at location (a) or (b).
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Safety and warning labels - expansion unit

Figure 2 shows the location and content of the warning and safety labels on
the expansion unit.
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Figure 2: Safety and Warning Labels, Expansion Unit
The & label is affixed at location (a) or (b).
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Figure 3 shows the location and content of the warning and safety labels on

the high-density expansion unit.

Warning and safety labels - high-density expansion unit
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Figure 3: Warning and Safety Labels (High-density Expansion Unit)
The & label is affixed at location (a) or (b).
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Warning and safety labels - battery expansion unit

Figure 4 shows the location and content of the warning and safety labels on
the Battery Expansion Unit.
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Figure 4. Warning and Safety Labels (Battery Expansion Unit)
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Disk drives

Figure 5 shows the location of the label on the Base Expansion Unit disk
drive.

Figure 5: Base Expansion Unit Disk Drive

Figure 6 shows the location of the label on the High-density Expansion Unit
disk drive.

~ ™

o /
Figure 6: High-density Expansion Unit Disk Drive
Fan unit
Figure 7 shows the location (a) or (b) of the labels on the Fan Unit.
Figure 7: Fan Unit Label Locations
XXX Safety guidelines
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Power supply

Figure 8 shows the location of the label on the Power Supplies for the Base

Unit.
~ R
- %

e

Figure 8: Power Supply Label Location for the Base Unit

Figure 9 shows the location of the label on the Power Supply for the
Expansion Unit.

Figure 9: Power Supply Label Location for the Expansion Unit
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Figure 10 shows the location of the label on the Power Supply for the High-
density Expansion Unit.
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Figure 10: Power Supply Label Location for the High-density Expansion
Unit

Figure 11 shows the location of the label on the DC Power Supply for the
Base Unit.

Figure 11: DC Power Supply Label Location for the Base Unit

Figure 12 shows the location of the label on the DC Power Supply for the
Expansion Unit.

Figure 12: DC Power Supply Label Location for the Expansion Unit
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Control unit

Figure 13 shows the location of the labels on the Control Unit.

AMS 2100

AMS 2300

Figure 13: Control Unit Label Location

The & label is affixed at location (a) or (b).

XXXiii
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Cache memory

Figure 14 shows the location (a) or (b) of the labels on the Cache Memory
module.

®

Figure 14: Cache Memory Label Location

Interface board

Figure 15 shows the location (a) or (b) of the labels on the FC Interface
Board.

DF-F800-DKF82

Figure 15: Fibre Channel Interface Board Label Location
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Figure 16 shows the location of the label on the iSCSI Interface Board.

4 I

Figure 16: iSCSI Interface Board Label Location

Host connector

Figure 17 shows the location of the label on the Host Connector.

Figure 17: Host Connector Label Location

ENC unit
Figure 18 shows the location of the label on the ENC Unit of the Expansion
Unit.
- N\

/

Figure 18: ENC Unit Label Location for the Expansion Unit
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Figure 19 shows the location of the labels (a) or (b) on the ENC Unit of the
High-density Expansion Unit.

/

Figure 19: ENC Unit Label Location for the High-density Expansion Unit

ENC cable
Figure 20 shows the location of the label on the ENC Cable.
Figure 20: ENC Cable Label Location
XXXVi Safety guidelines
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Cable holder

Figure 21 shows the locations of the labels (a) or (b) on the Cable Holders.

Figure 21: Cable Holder Label Locations
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Introduction

This chapter provides an overview of user maintenance and
troubleshooting tasks for the Hitachi AMS 2100/2300 Storage
System. This chapter covers the following key topics:

O Overview

User maintenance tasks

System overview

System components

Q a0 4a A

System controls

NOTE: Hitachi Data Systems support policy includes customer
installation and maintenance for model AMS 2100/2300 array but
not for model AMS 2500 base unit, the high-density expansion
unit, or the AMS 2000 Battery Expansion Unit. However, the
Hitachi Data Systems Customer Assist program allows users to
upgrade firmware in the AMS 2500 and add or replace disk drives
in the RKAK expansion unit. See User maintenance tasks for
more information.

Introduction 1-1
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Overview

The Hitachi Data Systems AMS 2000 storage system includes three array
models:

e AMS 2100 - Smaller system provides up to 120 disk drives ranging in
size from 146 GB to 2 TB. The expansion unit can use any size SAS or
SATA drive. The high-density expansion unit uses either 1 or 2 TB SATA
disk drives.

< AMS 2300 - Midrange system provides up to 240 disk drives. ranging in
size from 146 GB to 2 TB. The expansion unit can use any size SAS or
SATA drive. The high-density expansion unit uses either 1 or 2 TB SATA
disk drives.

< AMS 2500 - High-end system provides up to 480 disk drives, ranging in
size from 146 GB to 2 TB. The expansion unit can use any size SAS or
SATA drive. The high-density expansion unit uses either 1 or 2 TB SATA
disk drives.

Each array contains several LEDs that light when certain problems occur,
making it easy for users to quickly find the source of these problems. the
LEDs are described in this chapter. In addition, Chapter 6 (Troubleshooting)
in this manual provides information to assist you to determine the causes
of several possible problems, and provides solutions for each problem.

In addition, Navigator 2 generates system messages that identify parts that
should be replaced and notifies users of procedures that should be
performed to maintain performance. Navigator 2 can be configured to send
E-mail messages to specified email addresses, notifying users of failed parts
or reminding them of scheduled tasks. You can order and install the parts
or perform the procedures. For more information, see User maintenance
tasks on page 1-3.

ik, T
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Figure 1-1: ldentifying a Failed Part
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User maintenance tasks

The maintenance tasks described in this manual follow the Hitachi Data
Systems Customer Support program. The program provides two levels of
support and defines the tasks that users can do on the various models of
the AMS 2000 Family storage system.

The Hitachi Data Systems self-service program allows users to perform
all installation and configuration tasks and most maintenance tasks on
the AMS 2100/2300 storage system. The self-service program does not
include customer installation or maintenance for model AMS 2500, the
high-density expansion unit, or the battery expansion unit.

The Hitachi Data Systems Customer Assist program allows users to
upgrade firmware in the AMS 2500 and add or replace disk drives in the
RKAK expansion units in an AMS 2500 system.

When a failure occurs

The following is an overview of the maintenance tasks you can perform
when a failure occurs on your array. See Figure 1-2.

1.
2.
3.

Failure detection in the subsystem. (1)
Failure notification (E-mail, SNMP, Array LED). (2)

Determining the failed parts using the Hitachi Storage Navigator
Modular 2. (3)

Connecting to the Web portal site from the Hitachi Storage Navigator
Modular 2, and ordering the parts. See Identifying the cause of a failure
on page 2-2. (4)

Replacing the parts after the new parts arrive and checking the recovery
from the failure. See Chapter 4, Replacing parts. (5), (6)

Return the replaced parts (7).

[5 . Deliver the replacement
| part.

p 7. Return the failed part
3. ldertifv the
K Management PC failed part.

SHM
-
2. Motifying a failure

Uszer
[

Delivery Certer

Failed parts =7
display window T

[(E-mail. SHhP - Portal site
Subsystermn LED)

e

6 . Followy instructions Ite met

inthe service guide
to replace the failed
part.

* 1. Detecting a filure
CTL

AE

[4. Uzer arders a
replacement part.

LA H

Figure 1-2: User Maintenance Process
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Replaceable parts

The replaceable parts for the Hitachi AMS 2100/2300 Storage System are
listed and described in Chapter 3, Replaceable parts.

System overview

The AMS 2000 Family storage system includes from one to four main
components, depending on the model. These components are listed in the
following table and briefly described in this section.

Hitachi Data Systems Model Hitachi Factory Designation

DF800-RKS (abbreviation RKS)

AMS 2100 (base unit)
DF800-RKES (abbreviation RKES)

) DF800-RKM (abbreviation RKM)
AMS 2300 (base unit)

DF800-RKEM (abbreviation RKM)

) DF800-RKHE2 (abbreviation RKHE2)
AMS 2500 (base unit)

DF800-RKEH2 (abbreviation RKEH2)

Expansion Unit DF-F800-RKAK (abbreviation RKAK)
High-density Expansion Unit DF-F800-RKAKX (abbreviation RKAKX)
AMS2000 Battery Expansion Unit DF-F800-N1RK (abbreviation N1RK)

Figure 1-3 shows a basic illustration of a base unit, an expansion unit, a
high-density expansion unit and a battery expansion unit.

AdS 2100/2300/2500
(RKS/REKM/RKHEZ)

4U (approx
B53in
176 rmm

Expansion Unit

3U (approx)
S.1in A
129 mm =

Figure 1-3: Base Unit, Expansion Units, and Battery Expansion Unit
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Base unit

The base unit is the primary component of an array. It is used to manage
the storage in the array. Table 1-1 lists the base unit models and their basic
components.

Table 1-1: Base Units

Hitachi Data Hitachi Factory Main Components
Systems Model Designation P
2 redundant power supplies, 2 controllers,
AMS 2100 RKS 2 cache backup batteries, and from 4 to 15
disk drives.
2 redundant power supplies, 2 controllers,
AMS 2300 RKM 2 cache backup batteries, and from 4 to 15
disk drives.
2 redundant power supplies, 2 controllers,
4 cache backup batteries, and 2 fan units.
AMS 2500 RKHE2 Does not contain disk drives. Can include 1
or 2 battery expansion units

Expansion unit

An expansion unit provides additional storage space and can connect the
base unit to additional expansion units or high-density expansion units. The
same expansion unit is used with all base unit models. The factory
designation for the standard expansion unit is RKAK.

An expansion unit contains two redundant power supplies, two ENC
interface units, and from two to 15 disk drives.

The minimum and maximum number of expansion units and disk drives for
each base unit are shown in Table 1-2.

Table 1-2: Expansion Unit (RKAK) Configurations

Base Unit Expansion Unit
Model Disk Drives Units Disk Drives
Min Max Min Max Min Max
AMS 2100 4 15 0 7 2 per unit 15
AMS 2300 4 15 0 15 2 per unit 15
AMS 2500 0 0 1 32 iﬁtolirl:::r jnits: 2 15

High-density expansion units

A high-density expansion unit provides additional storage space and can
connect the base unit to additional expansion units or high-density
expansion units. The same high-density expansion unit is used with all three
base unit models. The factory designation for the high-density expansion
unit is RKAKX.
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A high-density expansion unit that contains two storage sections. Each
section contains two redundant power supplies, two redundant ENC control
units, and from O to 24 disk drives. The maximum number of drives that
can be installed in a high-density expansion unit is 48. These must all be
SATA drives.

The minimum and maximum number of expansion units for each base unit
are shown in Table 1-3.

Table 1-3: High-density Expansion Unit (RKAKX) Configurations

Base Unit Expansion Unit
Model Disk Drives Units Disk Drives
Min Max Min Max Min Max
AMS 2100 4 15 0 1 2 in each 48 ser
AMS 2300 4 15 0 4 section of the urﬁt
P
AMS 2500 0 0 1 10 unit

1. Minimum supported HDS configuration is two disk drives installed in slots O and
1 in Unit A, and two drives installed in slots O and 1 in Unit B.

Battery expansion units

The AMS 2500 supports one or two battery expansion units. Each battery
expansion unit contains its own charger which is powered by 100/200 VAC.
A single battery can be connected to both control units. If two batteries are
installed, each battery is connected separately to a different controller. See
Battery expansion unit LEDs and controls on page 1-39 for detailed
information about this unit.

System components

The front bezels on all three base unit models in the AMS 2000 Family (AMS
2100, AMS 2300, and AMS 2500) base units are identical. Light-Emitting
Diode (LED) indicators show the unit’s power, ready, warning, and alarm
status. Detailed information about the status LEDs is located in Base unit on
page 1-20.
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AMS 2100 base unit

The Hitachi AMS 2100 Adaptable Modular Storage disk array (model RKS)
(hereafter referred to as AMS 2100) includes a base unit and from 0 to 7
expansion units.

Figure 1-4 shows the front (above) and rear (below) views of the AMS 2100
base unit. The center photo shows the Fibre Channel configuration. the
lower photo shows the iSCSI configuration. The front bezel has been
removed in this photo.

Figure 1-4: AMS 2100 Base Unit Front and Rear Views
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AMS 2300 base unit

The Hitachi AMS 2300 Adaptable Modular Storage disk array (model RKM)
(hereafter referred to as AMS 2300) includes a base unit and from O to 15
expansion units.

Figure 1-5 shows the front (above) and rear (below) views of the AMS 2300
base unit. The center photo shows the Fibre Channel configuration. The
lower photo shows the iSCSI configuration. The front bezel has been
removed in this photo.

L L L L T { ‘ I
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Figure 1-5: AMS 2300 Base Unit Front and Rear Views
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AMS 2100/2300 base unit front panel

This section describes each of the components on the front of the base unit.
Figure 1-6 shows the front of a base unit with the decorative bezel installed
(upper photo) and removed in the lower photo, with the components on the
front of the unit exposed. Both the AMS 2100 and the AMS 2300 unit models
are the same on the front.

Figure 1-6: AMS 2100 Base Unit Front View

Table 1-4: AMS 2100/2300 Base Unit Front View

Item Description Item Description

CD Disk Drives @ 2nd (optional) Cache Backup Battery

Switch Panel (Power and Mode

® Base Unit Status LEDs. See Base @ switches). See AMS 2100 base unit
unit on page 1-20 for details. on page 1-7 and Base unit switches

on page 1-18 for details.

Cache Backup Battery. See Cache
@ backup battery LEDs on page 1-
22 for details.
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AMS 2100/2300 base unit rear panel

This section describes the components on the rear panel of both the AMS
2100 and the AMS 2300. While most of the components on the rear panels
of the AMS 2100 and AMS 2300 are the same, some components in the base

units are different.

Figure 1-7 shows the key hardware components on the rear panel of an

AMS 2100 base unit. Except for the number of Fibre channel host

connectors on the controllers, the AMS 2100 rear panel is identical to the
AMS 2300. The two base units in each model array are identical and can be
installed in either slot. The base units for the AMS 2100 and the AMS 2300

are described separately in this chapter.

Figure 1-7: AMS 2100 Base Unit Rear Panel Components

Table 1-5: AMS 2100 Base Unit Rear Panel Components

Item

Description

Item

Description

Power Supply O

See Base unit power supply status
LEDs on page 1-29 for details.

®

Controller O

Controller 1

See Control unit LEDs, connectors,
and switches - AMS 2100/2300 on
page 1-23 for details.

@

Power Supply 1
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AMS 2500 base unit

The Hitachi AMS 2500 Adaptable Modular Storage disk array (factory
designation RKHEZ2, and hereafter referred to as AMS 2500) includes a base
unit and from 1 to 15 expansion units.

Figure 1-8 shows the front (above) and rear (below) views of the AMS 2500
base unit. The center photo shows the Fibre Channel configuration. The
lower photo shows the iSCSI configuration. The front bezel has been
removed in this photo.

Figure 1-8: AMS 2500 Base Unit Front and Rear Views

A\

NOTE: The AMS 2500 model is included in this manual for reference only.
Hitachi Data Systems support policy does not include customer installation
or maintenance for model AMS 2500, except for firmware upgrades and
disk drives in the expansion units.
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AMS 2500 base unit front panel

This section describes each of the components on the front of the base unit.
Figure 1-9 shows the front of a base unit with the decorative bezel installed
(upper photo) and removed in the lower photo, with the components on the
front of the unit exposed.

W T
AT

ww
(IR

Figure 1-9: AMS 2500 Base Unit Front View

Table 1-6: AMS 2500 Base Unit Front View

Item Description Item Description

Cache Backup Batteries. See
(D Cache backup battery LEDs on @
page 1-22 for details.

Base Unit Status LEDs See Base unit
on page 1-20 for details.

Switch Panel (Power and Mode

. switches). See AMS 2100 base unit
® Fan Units @ on page 1-7 and Base unit switches
on page 1-18 for details.
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AMS 2500 base unit rear panel

Figure 1-10 shows the key hardware components on the rear panel of a
multi-protocol AMS 2500 base unit. The control units are configured with
both iSCSI and Fibre Channel host ports.

Figure 1-10: AMS 2500 Base Unit Rear Panel Components

Table 1-7: AMS 2500 Base Unit Rear Panel Components

Item Part Name Description

(D iSCSI Host Ports iSCSI RJ45 Host Connector (1 Gbps)

Controller for AMS 2500 Includes Fibre Channel and
® @ Control Unit or iSCSI interface_boards and either 2 GB or 4 GB

cache memory unit (RAM) See AMS 2500 Control
Unit Connectors and LEDs on page 1-25.

@ Fibre Channel Host Host Connector (4 Gbps) See Fibre channel host
Ports connectors on page 1-27.
@ Power Unit (RKHE2) | Power supply
Introduction 1-13
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Expansion unit

The expansion unit (model RKAK) is used with all three base unit models.
It contains from 2 to 15 SAS or SATA disk drives, two redundant power
supplies and two ENC control units. The control units manage the drives and
are also used to connect the expansion unit to the base unit and to other
expansion units.

Figure 1-11 shows the front (above) and rear (below) views of the AMS
2100/2300 expansion unit. The front bezel has been removed in this photo.

Figure 1-11: AMS 2000 Family Expansion Unit Front and Rear Views

Expansion unit front panel

Figure 1-12 shows the front of an expansion unit (factory designation
RKAK) with the decorative bezel installed.

The front panel of the expansion unit includes Power and Locate status LEDs
that show the status of the unit and identify the unit. The installation
location should provide an unobstructed view of these LEDs.

In addition, each drive slot on the expansion unit has alarm and Active LEDs
that show the status of the drive that is installed in the slot that is directly
below the status LEDS. As shown in Figure 1-13 on page 1-15, these LEDs
are visible when the front bezel is removed. A close up photo of the drive

status LEDs is shown in Figure 1-26 on page 1-30.
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There are no switches on an expansion unit. Power is turned on and off with
a control signal that is routed from the base unit via the ENC cables that are
connected to the ENC unit in the expansion unit.

Figure 1-12: Front View of an Expansion Unit

Figure 1-13 shows the front of an expansion unit (factory designation
RKAK) with the decorative bezel removed and the disk drives in the front
of the array exposed.

W
U

.;_,\_____ S - -

Figure 1-13: Expansion Unit Front View, Bezel Removed

Table 1-8: Expansion Unit Front View, Bezel Removed

Item Description Item Description Item Description
Disk Drives, showing
CD the status LEDS ® Locate LED @ Power LED
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Expansion unit rear panel

This section describes the components on the rear Panel of the expansion
unit. Figure 1-14 shows the key hardware components on the rear panel of
an AMS 2100/2300 expansion unit.

Figure 1-14: Expansion Unit Rear Panel Components

Table 1-9: Expansion Unit Rear Panel Components

Item Description Item Description
CD ENC Cable @ Power Supply O
® ENC Unit O @ Power Supply 1

@ ENC Unit 1

The rear of the expansion unit provides the connectors used to daisy chain
expansion units in the system. See Chapter 5, Installation, in the Hitachi
AMS 2100/2300 Hardware guide, MK-97DF8010 for details. It also provides
LEDs that show the status of the expansion unit and the power supplies that
provide power to the expansion unit. Expanded views of the expansion unit
and detailed descriptions are located on the following pages.

Daisy-chain

Connectors —LEDs
Power Power
Receptacle Receptacle
LEDs
Figure 1-15: Rear View of the Expansion Unit
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High-density expansion unit

The AMS 2000 High-density Storage Expansion Unit (called high-density
expansion unit) contains from 0 to 48 SATA disk drives, two pairs of
redundant power supplies, and four ENC control units (cards). The control
units manage the drives and are also used to connect the expansion unit to
the base unit and to other expansion units.

Figure 1-16 shows the front (above) and rear (below) views of the high-
density expansion unit. The front bezel has been removed in this photo.

isRRRERNN

®

Figure 1-16: High Capacity Expansion Unit Front and Rear Views
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System controls
This section describes the switches, connectors, and LEDs on the AMS 2100/
2300 and the AMS 2500.

Switches

The base and expansion units include the following switches.

Base unit switches

This section describes the locations and functions of the switches in the base
unit.

Base unit switches - front (all models)

The power switch for turning the controllers and drives in a base unit on or
off is also located on the front of the unit. Facing the front of the base unit,
this switch is located at the lower right corner. Pressing on the right button
pushes the right side of the rocker switch and turns the power on. Pressing
on the left button presses on the left side of the rocker switch and turns the
power off.

Figure 1-17: Base Unit Switches - Front

Figure 1-18 shows the base unit with the front bezel removed. The base unit
switch panel is located at the lower right corner of the front of the array. The
panel contains a power on-off switch and a mode switch, and is described
in Table 1-10.
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Figure 1-18: Base Unit Switch Panel

Table 1-10: Base Unit Switch Panel

Item Description

Power Switch
@ As shown in Figure 1-18, the power ON/OFF switch is labeled MAIN SW.

< To turn the array power ON, press the right side of the switch (labeled |).
 To turn the array power OFF, press the left side of the switch.

Mode Switch
® This sets the Uninterruptable Power Supply (UPS) mode to either Local Mode
or one of three remote modes. Leave this switch in the local mode (0) position.

NOTE: When you turn the power on, the array will automatically run a
power on self test (POST). During this time, the Power LED will be on and
the Ready light will be blinking. The POST takes approximately four minutes
under normal circumstances. When the POST is complete and the unit is
ready for operation, the Ready light changes from blinking to steady ON.

Important! Read chapter 6, Power On and Off Procedures in the Hitachi
AMS 2100/2300 Storage System Hardware Guide or the Hitachi AMS 2500
Storage System Hardware Guide before turning the power on or off.

Base unit switches - rear (all models)

The rear panel of all three base units contains two control units. The control

units each contain one reset button. When pressed, the reset button resets

the control unit and performs a full dump. See the following sections for the

locations of the reset button.

e Control unit LEDs, connectors, and switches - AMS 2100/2300 on page
1-23

e Control unit LEDs, connectors, and switches - AMS 2500 on page 1-25
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Expansion unit switches

There are no switches on the expansion unit or high-density expansion unit.

Battery expansion unit switches

There are no switches on the battery expansion unit.

Connectors and LEDs

This section illustrates and describes the locations and functions of the
connectors and LEDs on the base and expansion units.

Base unit
Front panel status LEDs
The upper right edge of the front of the AMS 2100/2300 base unit has four
LEDs that indicate the status of the array. Also built into the chassis are two
status LEDs for each disk drive. In addition, the Cache Backup battery has
two status LEDS. Figure 1-19 and Table 1-11 describe the front panel status
LEDs and their functions.
Figure 1-19: Base Unit Status LEDs (front panel)
Table 1-11: Base Unit Status LEDs (front panel)
Item N/ Status Description
Color
Base Unit Overall Status LEDs
The Alarm LED shows when an AMS 2100/2300 array has encountered a
serious error.
OFF Normal operation
Alarm A serious error has occurred in the array. Please contact
@ ON Hitachi Data Systems Technical Support. See the Getting
RED Help section in the Preface of t his manual.
Slow Blink A serious failure has occurred. Please contact Hitachi Data
- Systems Technical Support. See the Getting Help section in
(1 blink/sec) .
the Preface of t his manual.
1-20 Introduction

Hitachi AMS 2000 Family Storage System Service Guide



Table 1-11: Base Unit Status LEDs (front panel)

Name/ N
Item Status Description
Color
The orange Warning LED shows when the base unit is operating normally,
has encountered a nonserious error, or is upgrading the firmware.
] OFF Normal operation
Warning - - -
® ON or Nonserious error. The base unit can continue to operate.
Slow Blink See the Alerts & Events window in Navigator 2 for
(1 blink/sec) | information about the error.
Fast Blink . . .
(8 blinks/sec) The firmware is being updated (do not turn off the array).
ON Normal operation. The array is fully operational.
@ Ready Slow Blink Firmware download is complete. The array is fully
GREEN operational.
Fast Blink Firmware is downloading (Do not turn off the array).
@ Power ON The base unit is turned on and receiving power.
GREEN OFF The base unit is not turned on.

AMS 210072300 only - Disk Drive Status LEDs (see photo on page 1-30)

@ ALarMLED | ON Lights when the drive has a serious error.
RED OFF Normal Status
ACTive ON or Lights or flashes_, when the _dri\_/e is operating a_nd is _beil?g
® (LgERDEEN Flashing (r)ead fr_om or written to. It indicates that the disk drive is
perational.
OFF No data is being transferred.
Cache Backup Battery (see photo on page 1-22)
® Alarm LED | ON Indicates that the battery has failed.
RED OFF Indicates that the battery status is normal.
Ready LED | ON Normal status
@ i?]lzi'f:aE\tNes Slow Blink (1 blink per second): The battery is not fully charged.
tc)g;[]tdeiggn S;];flglink (8 blinks per second): Abnormal status
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Cache backup battery LEDs

The AMS 2100/2300/2500 base unit includes two cache backup batteries
standard. The AMS 2500 includes two additional slots for optional cache
backup batteries. Refer to Figure 1-6 on page 1-9. Two fully charged
batteries can preserve the data in the cache for 30 to 48 hours, depending
on the amount of data in the cache.

Figure 1-20 shows the cache backup battery. The front panel on the battery
contains an Alarm LED and a Ready LED. The battery includes a lock lever
that keeps the battery securely installed in the array and is used to remove
the battery when needed.

Figure 1-20: Cache Backup Battery

Table 1-12: Cache Backup Battery

Item | Description Status

When the lock lever is closed and the blue button is fully

(D Lock Lever extended, the battery is secured to the array.

® Alarm LED < When on, indicates that the battery has failed.
RED = When off, indicates that the battery status is normal.

This LED indicates the condition of the battery.
e On: normal status
@ Ready LED « Low-speed blinking (1 blink per second): The battery is
GREEN not fully cha.lrged. o .
= Off or high-speed blinking (8 blinks per second):
Abnormal status

Rear panel LEDs and connectors - AMS 2100/2300

The rear panel of the AMS 2100/2300 base unit has several LEDs that
indicate the status of the power supplies and control units. These LEDs are
explained as part of the descriptions of the Control unit LEDs, connectors,
and switches - AMS 2100/2300 on page 1-23, and the Base unit power
supply status LEDs on page 1-29.
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Control unit LEDs, connectors, and switches - AMS 2100/2300

Figure 1-21 shows the lower control unit of an AMS 2300 /RKM base unit.
The upper control unit is identical, but is installed in the base unit upside

down.

et LR

g

Figure 1-21: Control Unit Connectors and LEDs (AMS 2300)
Table 1-13: Control Unit Connectors and LEDs (AMS 2300)

Item

Description

Item

Description

Item

Description

Fibre channel host
connectors
(4 per controller)

@

Reset LED (Orange)
Blinks while the base unit is
resetting

@

ENC Connector Path O
IN

Fibre Channel Activity
LEDs (2 sets)

C- Power LED (Green)
When on, indicates that

cache memory is backed up.

ENC Connector Path 1
IN

Lock Lever (2 places)

Alarm LED (Red)
Indicates that the

control unit has failed.

LOC LED (Orange)
See LOC LED on page
1-24

© 0 ® 0 ©

Reset Button

Resets the control unit
and performs a full
dump.

10/100 Ethernet
management port

ACT LED (yellow) indicates
data is being transferred.
LINK LED (green) When ON,
indicates that the link status
is normal.

Battery Expansion Unit
Connector

Uninterruptable Power
Supply Connector

® ® 6 6

Remote Adapter
connector
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LOC LED

The LOC LED indicates various controller conditions depending on the speed
and number of blinks. See Table 1-14.

When adding a unit with the power turned on, the LED indicates that a unit
has been added (this is not an error).

Table 1-14: LOC LED

NI 97 Description
of blinks P
Voltage on the control unit is abnormal. (Reset of the control unit is not
6 (slow)
canceled)
1 (fast)! | SRAM error.
2 (fast) ENC hard error.
3 (fast) Firmware error in flash memory.
4 (fast) CUDG error in ENC.
ON Boot section error in the ENC firmware, a RAM error, or ENC hard
configuration error.

1.When blinking fast, the LED is on for 400 ms and off for 200 ms for each fast
blink. After the number of fast blinks has completed, the LED ID goes off for one
second.
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Control unit LEDs, connectors, and switches - AMS 2500

Figure 1-22 shows the control unit of an AMS 2500/RKHE2 base unit. The
upper control unit is identical, but is installed in the base unit upside down.

Figure 1-22: AMS 2500 Control Unit Connectors and LEDs

Table 1-15: AMS 2500 Control Unit Connectors and LEDs

Item

Description

Item

Description

Item

Description

Fibre channel host
connectors
(8 per controller)

®

RST (Reset) Button
Resets the control unit and
performs a full dump.

@

ENC Connector Path 1
to ENC unit IN

Fibre Channel HALM
(Host Alarm) -
indicates that the host
connector isabnormal.
GPO LED/GP1 LEDs
(green) - indicate that
the interface is
normal.

Reset LED (orange)
Blinks while the control unit
is resetting

®

ENC Connector Path 2
to ENC unit IN

C- Power LED (green) When
on, indicates that cache
memory is backed up.

ENC Connector Path 3
to ENC unit IN

Lock Lever (2 places)

Maintenance Port (LAN 0)

= ACT LED (yellow)
indicates data is being
transferred.

= LINK LED (green) When
ON, indicates that the
link status is normal.

Uninterruptable Power
Supply Connector

Alarm LED (red)
Indicates that the
control unit has failed.

10/100 Ethernet

management port (LAN 1)

e ACT LED (yellow)
indicates data is being
transferred.

e LINK LED (green) When
ON, indicates that the
link status is normal.

Battery Expansion Unit
Connector

LOC LED (orange)
See page 1-24

ENC Connector Path O to
ENC unit IN

Remote Adapter
connector
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AMS 2500 iSCSI control unit

The iSCSI AMS 2500 control unit is shown in Figure 1-23. The only
difference between this control unit and the Fibre Channel control unit is the
interface board and external ports.

At

Figure 1-23: AMS 2500 iSCSI Control Unit Connectors and LEDs

Table 1-16: AMS 2500 iSCSI Control Unit Connectors and LEDs

Item

Description

Item

Description

Item

Description

iSCSI RJ45 Port #0
See item 9 in this table
for ACT and Link LED
descriptions

@

Reset LED (orange)
Blinks while the control unit
is resetting

®

ENC Connector Path 2
to ENC unit IN

iSCSI RJ45 Port #1
See item 9 for ACT and
Link LED descriptions

C- Power LED (green) When
on, indicates that cache
memory is backed up.

®

ENC Connector Path 3
to ENC unit IN

Lock Lever (2 places)

Maintenance Port (LAN 0)

e ACT LED (yellow)
indicates data is being
transferred.

= LINK LED (green) When
ON, indicates that the
link status is normal.

Uninterruptable Power
Supply Connector

Alarm LED (red)
Indicates that the
control unit has failed.

10/100 Ethernet

management port (LAN 1)

= ACT LED (yellow)
indicates data is being
transferred.

e LINK LED (green) When
ON, indicates that the
link status is normal.

Battery Expansion Unit
Connector

LOC LED (orange)
See page 1-24

ENC Connector Path O to
ENC unit IN

Remote Adapter
connector

RST (Rese)t Button
Resets the control unit
and performs a full
dump.

ENC Connector Path 1 to
ENC unit IN

1-26
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Fibre channel host connectors

Each of the two AMS 2100 control units has two fibre channel data ports
(total of 4 ports per array). Each of the two AMS 2300 control units has four
fibre channel data ports (total of 8 ports per array). Each data port is part
of a removable/replaceable optical transceiver called a Host Connector.

Figure 1-24 shows the four Fibre Channel data ports / Host Connectors on
an AMS 2300 control unit.

= Photograph @ shows the leftmost host connector with the lock opened

and the unit ready for removal. The second connector is shown capped,
as all of the host connectors are when the array is shipped. The third
and fourth ports are shown connected. Note that two types of fibre
channel cables and connectors are used in this photo.

< Photograph ® shows a close up view of the two connectors in each
data port.

< Photograph @ shows a host connector partially removed from the
array.

< Photograph @ shows a host connector completely removed from the

array. The front bezel key is included in the photo to show the relative
size of a host connector.

See the Hitachi AMS 2100/2300 Service Guide for information on removing
and replacing a host connector.

Figure 1-24: Fibre Channel Host Connectors
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10/100 Ethernet management port

Each AMS 2100/2300 controller has one 10/100BaseT Ethernet
management port that is used to configure the controller using the
Navigator 2 configuration software. Configuration can be performed using
either a computer with an installed NIC card that is directly connected to
the management port or by connecting the management port to your Local
Area Network (LAN).

Using the management console, you can configure and manage an AMS
2000 Family array using the Navigator 2 software on the supplied CD. You
can also use the storage features described under Features and Benefits on
page 1-7 in the Hitachi AMS 2100/2300 Storage System Hardware Guide to
interact with an AMS 2100/2300 array. The same features are described on
page 1-8 in the Hitachi AMS 2500 Storage System Hardware Guide and also
work with an AMS 2500 array.

The management port accepts either a cross-over cable for direct
connections to the management port or a straight-through cable if
connecting to the management port through a switch. The port is a standard
RJ45 connector that has an amber Port Activity LED on the left side of the
port and a green Link LED on the right side. When an active LAN cable is
plugged into the port, the Link light comes on steady. The Activity LED lights
when data is being transferred to or from the port.

NOTE: If you use Navigator 2 to configure an AMS 2000 Family array to
send email alerts, be sure the management port can communicate via
Ethernet with your mail server. For more information, refer to the Navigator
2 online help.

Figure 1-25 shows an example of how a laptop might be connected to an
AMS 2100/2300 base unit that is installed in a rack.
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Figure 1-25: Connecting a Laptop to a Management Port
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Base unit power supply status LEDs

Each power supply has two LEDs on the panel near the power receptacle.
These LEDs indicate the operational status of the power supply, as shown in
Table 1-17.

Table 1-17: Base Unit Power Supply LEDs

AMS 2100/2300 Item Description
- Ready LED (green). on each

e power supply blinks when the
w corresponding power
| I|‘1,_,,._.._.--——----1 receptacle is connected to a
E"‘;.;';" | I (D working AC outlet, even if an
- I-.i I"'I"- . AMS 2100/2300 array is not

"I [ | L r turned on; otherwise, the LED
is OFF.

Alarm LED (red). This LED
indicates that the power supply
has failed. Although the other
power supply can supply
sufficient power and cooling for
® the array, Hitachi Data Systems
recommends that you replace
the failed power supply as soon
as possible. See the Hitachi
AMS 2100/2300 Service Guide
for instructions.

AMS 2500

AT 111
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Base unit power receptacles

Each power supply contains a power receptacle that must be connected to
a working AC power source using the supplied AC power cable.

NOTE: Hitachi Data Systems recommends that each power supply in the
A base unit be connected to a different AC source in the rack. If one source

fails, the other source continues to supply power to the other power supply.

This keeps the array running until power is restored to the failed source.

Disk drive status LEDs

The AMS 2100/2300 base units and expansion unit each have two LEDs that
are built into the unit chassis above each disk drive slot. These LEDS, shown
in Figure 1-26, indicate the status of the drive that is installed in the slot

below them.

A NOTE: The AMS 2500 base unit does not contain disk drives.

Figure 1-26: Disk Drive Status LEDs
Table 1-18: Disk Drive Status LEDs

Item

Description

Item

Description

AlLarM LED ((RED)

Lights when the drive has a
serious error in the disk drive,
and the disk drive is unusable.

@

ACTive LED (GREEN)

Lights or flashes when the drive is
operating and is being read from or
written to. It indicates that the disk
drive is operational.

1-30
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Expansion unit

Front panel status LEDs

The front panel of the expansion unit includes Power and Locate status LEDs
that show the status of the unit and identify the unit. The installation
location should provide an unobstructed view of these LEDs.

In addition, each drive slot on the expansion unit has alarm and Active LEDs
that show the status of the drive installed in the slot directly below the
status LEDS. As shown in Figure 1-13 on page 1-15, these LEDs are visible
when the front bezel is removed. A close up photo of the drive status LEDs
is shown above.

There are no switches on an expansion unit. Power is turned on and off with
a control signal that is routed from the base unit via the ENC cables that are
connected to the ENC unit in the expansion unit.

Figure 1-27: Front View of an Expansion Unit

Table 1-19: Expansion Unit Front View

Item Description Item Description
Locate LED. Expansion unit
(D status LEDs on page 1-32 ® Power LED
GREEN
Orange
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Figure 1-28 shows the front of an expansion unit (factory designation
RKAK) with the front bezel removed and the disk drives in the front of the

array exposed.

Figure 1-28: Expansion Unit Front View - Bezel Removed

Table 1-20: Expansion Unit Front View

Item Description Item Description Item Description
Locate LED
Disk Drives, showing Expansion unit
® the status LEDs ® status LEDs on @ Power LED
page 1-32

NOTE: The status LEDs for the disk drives in the expansion unit are the
A same as the disk drive status LEDs the base unit. See Disk drive status
LEDs on page 1-30.

Expansion unit status LEDs

The upper right edge of the front of the AMS 2100/2300 expansion unit has
four LEDs that indicate the status of the array. Figure 1-29 and Table 1-21
describe the array status LEDs and their functions.

Figure 1-29: Expansion Unit Status LEDs
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Table 1-21:

Expansion Unit Status LEDs

Name/ A
Item Status Description
Color
The Locate LED lights when an expansion unit has
encountered a serious error.
(D Locate OFF Normal operation
ORANGE A serious error has occurred in the array. Please
ON contact Hitachi Data Systems Technical Support.
See the Getting Help section in the Preface of t his
manual.
The base unit is turned ON and receiving power
ON and the power control signal is received by the
® Power expansion unit. The expansion unit is on and
receiving power.
GREEN —
OFEE The base unit is not turned on and/or the
expansion unit is not receiving power.

ENC unit status LEDs

The ENC unit contains two LEDs that show the status of the unit. These are
shown and explained in the following figure and tables.

Figure 1-30: Expansion Unit ENC Unit

Table 1-22: Expansion Unit ENC Unit

Item

Description

Item Description

@

ENC Port (IN)

Alarm LED RED

@

This LED indicates that the ENC unit
has failed.

@

Lock Lever

LOC LED ORANGE
See LOC LED in the next table.

®

®

ENC Port (OUT)

Table 1-23: LOC LED

Number
of blinks

Description

1 (fast)?!

SRAM error

Introduction
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Table 1-23: LOC LED

b Description
of blinks P

2 (fast) ENC hard error (CUDG error)

3 (fast) Firmware error in flash memory

ON

Boot section error in the ENC firmware, a RAM error, or ENC hard
configuration error

1.When blinking fast, the LED is on for 400 ms and off for 200 ms for each fast
blink. After the number of fast blinks has completed, the LED ID goes off for one
second.

Power supply status LEDs

Each

expansion unit power supply has two LEDs on the panel near the

power receptacle. These LEDs indicate the operational status of the power
supply, as shown in the following figure and table.

G iR
E sisEEmEmm |

Figure 1-31: Expansion Unit Rear Panel

Table 1-24: Expansion Unit Rear Panel Component Descriptions

Item

Description

@

Lock Lever (2 places)

@

Alarm LED (red). This LED indicates that the power supply has failed. Although
the other power supply can supply sufficient power and cooling for the array,

Hitachi Data Systems recommends that you replace the failed power supply as
soon as possible. See the Hitachi AMS 2100/2300 Service Guide for instructions.

Ready LED (green). on each power supply blinks when the corresponding power
receptacle is connected to a working AC outlet, even if an AMS 2100/2300 array
is not turned on; otherwise, the LED is OFF.
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High-density expansion unit status LEDs

Front panel status LEDs

The front panel of the high-density expansion unit includes two sets of
Power and Locate status LEDs that show the status of each section (A and
B) in the unit and identify the unit in case of a failure. The installation
location should provide an unobstructed view of these LEDs.

LOCATE A # POWER A LOCATE B i POWER B

Figure 1-32: High-density Expansion Unit Front View

Figure 1-33 shows the front panel of a high-density expansion unit with the
front bezel removed. The Locate and Power LEDS are visible with the front
bezel off as sell as when it is installed.

UNITA

LOCATE POWER UNITE

LOCATE POWER

e © e o
Figure 1-33: High-density Expansion Unit Front Panel

Table 1-25: High-density Expansion Unit Front Panel

Item Description Item Description Item Description

@ Unit A Status LEDs ® Drive Cover Lock @ Unit B Status LEDs
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High-density expansion unit status LEDs

1-36

Table 1-26 describes the array status LEDs and their functions.

Table 1-26: High-density Expansion Unit Status LEDs

Name/ -
Item Status Description
Color
OFF Normal operation
(D LOCATE A serious error has occurred in the unit. Please
ON contact Hitachi Data Systems Technical Support. See
the Getting help section in the Preface of t his
manual.
ON Normal operation; the section is fully operational.
® POWER | Slow Blink The firmware download is complete.
CREEN The fi isd loadi d ff th
Fast Blink e firmware is downloading (do not turn off the

array).

Power supply status

Each power supply has two LEDs on the panel near the power receptacle.
These LEDs indicate the operational status of the power supply, as shown in
Figure 1-34.

@ Seqeg0S0009e9 ©

Item Description

Alarm LED (red). This LED

indicates that the power supply
has failed. Although the other
power supply can supply
sufficient power and cooling for
@ the array, Hitachi Data Systems
recommends that you replace
the failed power supply as soon
as possible. Contact Hitachi
Data SystemsTechnical
Support for instructions.

Ready LED (green).

OFF when the power supply is
not connected to power.

Blinks when the corresponding
power receptacle is connected
® to a working AC outlet, and is
running the power on self test
(POST).

ON when the poser supply is
operational. even if the AMS
2100/2300 array is not turned
on.

Figure 1-34: High-density Expansion Unit Power Supply LEDs
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ENC status LEDs

The High-density Expansion Unit ENC unit connects the high-density
expansion unit to the base unit and can also connect it to another high-
density expansion unit. The ENC IN connector includes an ALM (alarm) LED
that turns on when the ENC card to which it is connected fails. The LOC
(locate) LED for the ENC unit is located on the OUT connector. These LEDs
are shown in Figure 1-35.

Figure 1-35: High-density Expansion Unit ENC LEDs (Rear Panel)

The ENC card inside the unit also has ALM and LOC LEDs on the top edge of
the card. They are visible when the drive cover is removed from the high-
density expansion unit, and are shown in Figure 1-36. Table 1-27 describes
the function of these LEDs, which have exactly the same function as those
on the rear panel.

Figure 1-36: High-density Expansion Unit ENC LEDs (ENC Card)
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Table 1-27: High-density Expansion Unit ENC LED Functions

Item Description
ALM
CD (Alarm) This LED indicates that the ENC unit has failed.
RED
OFF Normal operation

Blinking | violtage on the control unit is abnormal. (Reset of the
6 (slow) control unit is not canceled)

1 (fast)! | SRAM error.

2 (fast) ENC hard error.

® (Locate) 3 (fast) Firmware error in flash memory.
4 (fast) CUDG error in ENC.

Voltage on the control unit is abnormal. (Reset of the
control unit is not canceled)

LOC

6 (slow)

Boot section error in the ENC firmware, a RAM error,

ON or ENC hard configuration error.

1.When blinking fast, the LED is on for 400 ms and off for 200 ms for each fast blink.
After the blinking stops, the LED ID goes off for one second.

High-density expansion unit top view

Figure 1-37 shows the top view of the high-density expansion unit with the
drive cover removed. The disk drives and ENC cards can be seen along with
the drive fillers where disk drives are not installed. These are required to
prevent loss of cooling air to the drives.

Figure 1-37: High-density Expansion Unit Top View
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Table 1-28: High-density Expansion Unit Top View

Item Description Item Description
Disk Drive Filler (must be in all slots
CD Power Supply Area @ that do not have disk drives

installed.)

Disk Drive. See Disk Drive Status

® ENC Unit (four required) @ LEDs following this table.

Disk drive status LEDs

Each disk drive in the high-density expansion unit has an ALM (alarm) LED
on the top edge of the drive that shows the status of the disk drive. This
LED, shown in Figure 1-38, indicates that the drive has failed.

AVE LKH W R R
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Figure 1-38: Disk Drive Alarm LED

Table 1-29: Disk Drive Alarm LED

Item Description

@ Alarm LED ((RED)
Lights when the drive has a serious error.

With the drive cover removed, the drives and any lighted alarm LEDs are
visible, as shown in Figure 1-39.

e e ot

I I
R Y

Figure 1-39: Alarm LED Locations

Battery expansion unit LEDs and controls

The AMS 2500 can connect to one or two AMS 2000 Battery Expansion Units
to extend the life of the data in the cache in case the power to the facility
where the unit is installed fails for an extended period.
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The battery expansion units contain the same batteries and have the same
storage capacity as the internal batteries, but are housed in a rackmount
unit that also contains a power supply to keep the battery charged. The

power

supply runs on 110 VAC and is plugged into the rack PDB. The front

panel on the battery expansion unit contains an Alarm LED and a Ready
LED. See Figure 1-40 and Table 1-30 for information about the battery
expansion unit LEDs.
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Figure 1-40: Battery Expansion Unit LEDs and Connectors

Table 1-30: Battery Expansion Unit LEDs and Connectors

Item

Description

Status

Alarm LED
red

ON - Lights when the battery charging or protection circuitry has failed or
when the battery voltage is abnormal.

OFF - During normal operation and when the unit is turned off. Also during
backup.

Ready LED

green

This LED indicates the condition of the battery.

ON

= Charge is completed.

= Supplementation charge.

* Low-speed blinking (1 second blink every two seconds): The battery is not
fully charged, and is charging.

= High-speed blinking (2 blinks per second): Abnormal status

OFF - When the unit is turned off or the battery voltage is abnormal. Also when
the status of the battery is abnormal. (See Alarm LED)

Port 1 LED

Port 2 LED

green

ON - Lights when the port is connected and operating normally (can be during
backup)

OFF

= When the port is not operating (for example, after sequential shutdown)
= When the connector is not working correctly (not connected, etc.)

* During backup.

Power
Receptacle

Connects the power cable to the backup battery charger. The unit is on when
the power cable is connected to the PDU.

Power Cable

When locked onto the power cable, prevents the power cable from being

QO ® © ®6

Retainer accidentally unplugged from the power receptacle.
Connect the battery cable from this port to the battery expansion unit
Port O ;
connector on control unit #0.
Port 1 Connect the battery cable from this port to the battery expansion unit

connector on control unit #1.

1-40
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Identifying failed parts

This chapter describes how to verify a failed part and how to order
a failed part. The following key topics are covered:

O Identifying a failed part
O Identifying the cause of a failure
O Locating the failure

O Ordering replacement parts

Identifying failed parts 2-1

Hitachi AMS 2000 Family Storage System Service Guide



Identifying a failed part

An AMS 2100/2300/2500 may have a failure if any of the following
conditions occur:

* You are notified of a failure by email, Navigator 2, or SNMP.

« Afailure is indicated by the Warning or Alarm LED on the array, or if the
Ready LED continues to blink and does not light steadily.

< An abnormality such as performance deterioration is recognized by a
host system connected to the array.

< When a logical unit cannot be recognized or is unstable

Identifying the cause of a failure

The following flowchart provides an overview or the process to locate a
failed component and replace it.

Recognize failure

Start Navigator 2

Does

not
start Refer to the Troubleshooting
»  chapter for causes and fixes.

Starts
normally

Navigator 2 cannot access the
array. Make sure that the array is
turned on, is connected to the LAN,

Use Navigator 2 to

Eﬁsigifgg ;:?;;S of ?’[us» and is communicating with it. See
the troubleshooting chapter for
. more information.
Warning
or Failure
Check the failed part A software failure has occurred.
in the Navigator 2 See the troubleshooting chapter in
Failure List window the service guide for information
, Nothingis | ©N locating and fixing the problem.
Information is l displayed
Displayed

Check the failed part
details.

Order the parts from
the support portal.

Figure 2-1: ldentifying and Recovering from a Failure
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Locating the failure

When you receive a failure notice, use the following procedure to locate the
array and identify the failure.

1. Start Navigator 2.

2. On the system on which Navigator 2 is installed, start a web browser.
and enter the following URL in the address field:

http://xxxx:23015/StorageNavigatorModular/Login
where xxxx is the IP Address for the management host with Navigator 2
3. Press the ENTER key.

NOTE: It is possible to use a system that does not have Navigator 2
A installed. After starting the web browser, enter the above URL in the
address field.

NOTE: If Navigator 2 does not start, there may be a communication

A failure with the host on which Navigator 2 is running, or the host itself may
not be running. Ping the management host to check communication.
Restore communication as needed and then continue below.

4. Check the status of the array in which the failure occurred.

a. Check the email or SNMP that notified you of the failure. Note the
serial number of the array.

Hardware- serial ~rmmber: - 2100013

Figure 2-2: Checking the Mail or SNMP that Notified you of a Failure

b. If you have already located the array by observing warning or failure
lights, obtain the serial number from the label, as shown in Figure 2-

Figure 2-3: Locations of Array Serial Number Labels
Table 2-1: Locations of Array Serial Number Labels

Item Description Item | Description | Item Description
. High-density . . Serial Number
@ Base Unit ® Expansion Unit @ Expansion Unit @ Location
Identifying failed parts 2-3
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5. After obtaining the serial number of the failed array, check the list of
arrays in the Navigator 2 Array List window and find the serial number
in the table.

NOTE: If Navigator 2 is already running and is not displaying the Array List
window as shown in Figure 2-4, click Arrays in the Explorer tree to display
that window.

6. Check the status of the array whose serial number you have found.

HSNM2 HITACHI

< File4« Go4 Help+ Logged in as: Diane Gaswl

_Run Error Monitoring | § Edit Error Monitoring Gptions | Refresh Information § Hzlp |
= Resources Arrays

EESTHNNN | Arrays

b Settings
Error Monitoring

all Arrays Status  {@Mormal Error Monitoring  Stopped

Arrays

Rows/Page:| 25 -| | Pagell  of 1

:a(ity o Monitor IP Address
All Drives O Controller 0 Controller 1

Array

Capacity 'cl:
Name

Status  Group  Type  SerialNo.  2BUFTN

r
[T fioreoom_esoroozz  (@nermal DFS0OM 85010027 5.0GB 19T Yes 172,17.44,76 172.17.44,77
i

{#ioreoom_esoioozs DFE0OM  BS010028 0.0ME 1,978 Ves 172.17.44.74 HEA

DF200M (85010030 5,088 1.9TB  Yes 172.17.44.76 172.17.44.77

85010031 0.0ME

- )
v {@oFaoom_sso10031 QNarm\ DFE00M

& 4 [T (e menet 4

@ o

Figure 2-4: Checking the Serial number and Status of an Array

Table 2-2: Checking the Serial number and Status of an Array

Item Description Item Description

1 Locate the array serial number | 2 Check the array status

When the status is Normal the array is operating normally and the
management node on which Navigator 2 is installed is
communicating normally with the array. Check the connection
between the array and the host.

When the status shows dashes (---), Navigator 2 cannot access the
array. Check the array and make sure that the power is turned on
and that the array is connected to the LAN. Check communication
between the management host and the array. More detailed
troubleshooting information is located in the Troubleshooting
chapter in this manual.

f NOTE: Status Conditions:
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Ordering replacement parts
Click the name of the array. The Array Properties window and Explorer tree
are displayed.

1. In the Explorer tree, click Alerts & Events. The Alerts & Events window
is displayed. This window lists the failed components in the array.

2. Select the parts that have failed, and click Show Details at the lower
right corner of the window. The Failed Parts dialog box is displayed.

HSNM2 HITACHI
e
T riles bo< Helps s s S R

~ Resources ~ @ DF 800_s1000231 Alerts & FEvents
s SAB00_81000231 > Alerts & Events

b Administration

» Settings
- Array status  @warning Serial No.  =s1000231

Type  D©Fsoo Microprogram Revision 1010/C-A

Alert Parts || EventLog

Part Status
= SFTravo Mywarning

Shaw Datails

Figure 2-5: Alerts & Events Window

3. Check the details of the failed part. Click the support portal web site link
after checking the failed part details.

connected to the Internet, note the order information, as shown in
Figure 2-6, and then use a system that is connected to the Internet to order
parts.

f NOTE: If the management host that has Navigator 2 installed is not
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HSM2 HITACHE
Alarm Information H
Failure Code:WSAASD

Alert Part:

Part: Tray

Recovery Procedures:

Stepl: Check the power cables and power sources.
If theyy ara not conracted firmby, adjust the connection, chck Clasa and canfirm the &lerts scraan
again, If the Falure sull remains, go throwgh the Tollowing steps.

Step?: Order an new array,
To oeder an new anay, please access 1ThE|'| riput the fellowang infarmation,

Product Name:

Part Barial No.; noononoo
Failwre Code: WEAAED

Ordaring Code: JC4911L5F

gt Replace the array. @

Aftar raceming & new 2vay, pleass replace the amay socordng tothe Quick Guade included in the
raplacament part packaga.

Step4: Confirm the recovery,
aftar raplacament, confirm the falure recavery at Alart screan (from tha navigatian trea). IF thare

FEMans [2Ure glease Contatl call Center.

Figure 2-6: Alarm Information Window

Table 2-3: Alarm Information Window

Item Description Item Description

1 Click here 2 Information for order

4. Order the parts to be replaced.

a. Note the information as shown in the above example.

b. Open aweb browser and go to the Hitachi Data Systems support site.
Follow the support portal Web instructions.

Identifying failed parts
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Replaceable parts

The replaceable parts for the Hitachi AMS 2100/2300 Storage
System are described in this chapter. They can be replaced with
the power turned on. This chapter covers the following key
topics:

O Overview

O Base unit

O AMS 2500 base unit parts - front

O Expansion unit

reference only. Hitachi Data Systems support policy does not
include customer installation or maintenance for model AMS
2500, except for firmware upgrades and disk drives in the
expansion units.

f NOTE: The AMS 2500 model is included in this manual for

Replaceable parts 3-1
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Overview

The following parts in the Hitachi AMS 2100/2300 Storage System are
replaceable. These are illustrated and described on the following pages.

Table 3-1: Replaceable Parts Oveview

Backup Battery
Control Unit

Host Connector

Model Unit Part Notes
Front Bezel
Disk Drive
. Power Supply
Base unit Customer replaceable

parts

AMS 210072300

Expansion unit

Front Bezel
Disk Drive
Power Supply
ENC unit
ENC cable

Customer replaceable
parts

Hi Capacity Expansion Unit

Front Bezel
Disk Drive
Power Supply
ENC unit
ENC cable

No customer replaceable
parts. FE only.

Base Unit

Front Bezel

Fan Unit

Power Supply
Backup Battery
Control Unit

Host Connector

Replaceable by Hitachi
Data Systems support
personnel only.

Front Bezel
Disk Drive Replaceable by Hitachi
AMS 2500 ] ] Data Systems support
Expansion unit Power Supply personnel only, except for
ENC unit disk drives, which are
uni customer replaceable..
ENC cable
Front Bezel
Disk Drive
. . . . No customer replaceable
Hi Capacity Expansion Unit | Power Supply parts. FE only.
ENC unit
ENC cable
3-2 Replaceable parts
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Base unit

This section displays the replaceable parts on the base unit.

AMS 2100/2300 base unit replaceable parts - front

The base unit front bezel is shown here. It is shipped with a standard key
that fits the front bezel on both the base and expansion units.

Front Bezel

Figure 3-1: Base Unit Replaceable Parts (Front)
Table 3-2: Base Unit Replaceable Parts (Front)

No. Part Name Part No. Remarks
Canister Unit, 146 GB Drive 3276138-A | Disk Drive

CD Canister Unit, 300 GB Drive 3276138-B | Disk Drive

® Canister Unit, 400 GB Drive 3276308-A | Disk Drive

@ Canister Unit, 450 GB Drive 3276138-C | Disk Drive
Canister Unit, 500 GB Drive 3276139-A | Disk Drive

@ Canister Unit, 600 GB Drive 3276138-D | Disk Drive

@ Canister Unit, 1 TB Drive 3276139-C | Disk Drive

@ Canister Unit, 2 TB Drive 3276139-D | Disk Drive
Canister Unit, 200 GB Drive 3282195-B | SSD (Flash) Drive

@ Cache Backup Battery (N1K) 3276079-A | Cache Backup Battery (2)

Replaceable parts
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AMS 2100/2300 base unit replaceable parts - rear

Figure 3-2 shows the replaceable parts on the rear of the base unit.

Figure 3-2: Base Unit Replaceable Parts (Rear)

Table 3-3: Base Unit Replaceable Parts (Rear)

Item Part Name Part No. Remarks
@ Power Unit (RK) 3276080-A | Power supply for RKS/RKM
Controller for AMS 2100 (RKS)
D) Control Unit (SFC2) 3282005-C | Includes 4 Gbps Fibre Channel
interface board and 2 GB cache
memory unit (RAM)
Controller for AMS 2300 (RKM)
©) Control Unit (HFC4) 3282005-A | Includes 4 Gbps Fibre Channel
interface board and 2 GB cache
memory unit (RAM)
3272218-H | Host Connector (4 Gbps)
@ Host Connector
3276337-B | Host Connector (8 Gbps)

AMS 2500 base unit parts - front

This expansion unit is serviceable only by Hitachi Data Systems authorized
service representatives, and is described here for reference only.

The base unit front bezel is shown in Figure 3-3. It is shipped with a
standard key that fits the front bezel on both the base and expansion units.

Replaceable parts
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Figure 3-3: Base unit with the front bezel removed

Figure 3-4 shows the base unit replaceable parts.

Figure 3-4: AMS 2500 Base Unit Replaceable Parts (Front)
Table 3-4: AMS 2500 Base Unit Replaceable Parts (Front)

Part Name Part No. Remarks

Optional Cache Backup Battery

(N1K) 3276079-A | Cache Backup Battery (2)

Fan Unit 3276374-A | FAN Assy for RKHE2

Cache Backup Battery (N1K) | 3276079-A | Cache Backup Battery (2)

Front Bezel Assembly for RK2/
RKHE2

® © 0 6F

Front Bezel 3276156-A
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AMS 2500 base unit replaceable parts - rear

This section shows the replaceable parts on the rear of the base unit.
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Figure 3-5: AMS 2500 Base Unit Replaceable Parts (Rear)

Table 3-5: AMS 2500 Base Unit Replaceable Parts (Rear)

Item Part Name Part No. Remarks

CD iSCSI Connector

3282006-A | controller for AMS 2500 Includes
® ® . (2 GB RAM) | Fibre Channel interface board and
Control Unit ith h

3282006-B | €ither 2 GB or 4 GB cache memory

(4 GB RAM) unit (RAM)

3276337-A | Host Connector (4 Gbps)
@ Host Connector
3276337-B | Host Connector (8 Gbps)

@ Power Unit (RKHE2) 3276255-A | Power supply for RKHE2
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Expansion unit

This section displays the replaceable parts on the expansion unit.

Expansion unit replaceable parts - front

The expansion unit front bezel is shown in Figure 3-6. It is shipped with a
standard key that fits the front bezel on both the base and expansion units.

Front Bezel

Figure 3-6: Expansion Unit front bezel and key

Figure 3-7 shows the expansion unit replaceable parts.

Figure 3-7: Expansion Unit Replaceable Parts (Front)

Table 3-6: Expansion Unit Replaceable Parts (Front)

Item Part Name Part No. Remarks
@ Canister Unit, 146 GB Drive 3276138-A | Disk Drive
Canister Unit, 300 GB Drive 3276138-B | Disk Drive
® Canister Unit, 400 GB Drive 3276308-A | Disk Drive
@ Canister Unit, 450 GB Drive 3276138-C | Disk Drive
Canister Unit, 500 GB Drive 3276139-A | Disk Drive
@ Canister Unit, 600 GB Drive 3276138-D | Disk Drive
@ Canister Unit, 1 TB Drive 3276139-C | Disk Drive
© Canister Unit, 2 TB Drive 3276139-D | Disk Drive
Canister Unit, 200 GB Drive 3282195-B | SSD (Flash) Disk Drive
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Expansion unit replaceable parts - rear

Figure 3-8: Expansion Unit Replaceable Parts (Rear)

Table 3-7: Expansion Unit Replaceable Parts (Rear)

Item Part Name Part No. Remarks

@ Enclosure Control Unit 3276159-A | Controller for expansion unit

® Power Supply 3276081-A | Power supply for expansion unit

Other system components

The AMS 2100/2300 and the AMS 2500 systems support the high-density
expansion unit. The AMS 2500 also supports rack-mounted battery
expansion units. Chapter 1 in this service guide contains information about
these units for reference. However, these units are not customer installable,
serviceable, or replaceable. If you need assistance with these units, please
contact your authorized Hitachi Data Systems service representative.
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Replacing parts

This chapter describes how to remove and install parts on the
Hitachi AMS 2100/2300 Storage System. The following key topics
are covered:

Before starting maintenance

Replacing a front bezel

Replacing a disk drive

Replacing a power supply

Replacing a backup battery

Replacing a control unit

Replacing a host connector

Replacing an ENC unit

Q 0 oo o aaa a

Replacing an ENC cable

Replacing parts in a high-density expansion unit

installation or maintenance for model AMS 2500, base unit, the high-

density expansion unit, or the battery expansion unit. However, the Hitachi
Data Systems Customer Assist program allows users to upgrade firmware
in the AMS 2500 and add or replace disk drives in the RKAK expansion unit.

f NOTE: Hitachi Data Systems support policy does not include end-user
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Before starting maintenance

Even if you are an experienced storage administrator or technician, please
take the time to read the instructions before doing anything. The few
minutes you spend ahead of time can save you a lot of time later.

Prerequisites

Please read this entire section before beginning any work on an array.

A\

CAUTION! Back up your data before adding or replacing hardware
components. If a part is installed or configured incorrectly, it is
possible to lose data from the system. Hitachi Data Systems
strongly recommends that you back up your data to a remote array
before beginning hardware upgrades or replacements.

When hot-swapping parts, complete the installation of the
replacement part within ten minutes. If a slot in any unit in the
array is left open for more than ten minutes, the loss of cooling air
could cause the unit to overheat and shut down.

Wait at least 20 seconds after removing a part from the system
before replacing it.

Do not replace any parts while the green Ready LED on the front of
the base unit is blinking at high speed because the firmware is
being downloaded at that time. Wait until the Ready LED is ON
before replacing parts. Note that the download can take as much as
30 to 50 minutes on an AMS 2100/2300 or 40 to 60 minutes for an
AMS 2500.

In addition to these prerequisites, also see the safety instructions in the
Safety guidelines section of this manual.

Before adding or replacing any hardware components in either a base unit
or an expansion unit, protect your data from accidental loss. The following
paragraphs provide important information that can help protect your array
from accidental loss of data.

1. The procedure to add an optional component varies depending on the
component being added and the location where the component is to be
installed.

2. Before adding, removing, or replacing a part, read the entire
procedure. If you have any questions about the procedure, please call
Hitachi Data Systems Technical Support before starting the procedure.
It is a lot easier, faster, and less costly than fixing something afterward.

3. Determine whether the work must be done with the array power on or
off.

e The power on condition refers only to the array power and does
not consider whether the host power is turned on or off.

« The power off condition refers only to the array power and does
not consider whether the host power is turned on or off.

Replacing parts
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4. When adding an optional component, change the settings of the array
using a management console connected via a LAN. Do the following
before starting the addition of an optional component:

e Set up a management console on which Navigator 2 is installed.
« Determine whether the array is operable via a LAN.

5. Ready LED Status. Do not add or replace any hardware components
while the green Ready LED on the front of the base unit is blinking at
high speed. When it is blinking at high-speed, the ENC firmware is being
downloaded. Depending on the LAN connection and traffic on the LAN,
this could take from 30 tor 50 minutes on an AMS 2100/2300 or from
40 to 60 minutes on an AMS 2500. Wait at least 30 seconds after the
Ready LED lights steadily before making any changes to the hardware.

6. Warning LED Status. Do not add or replace any hardware components
while the orange Warning LED on the front of the base unit is blinking at
high speed. When it is blinking at high-speed, the flash program within
the firmware is being updated. This could take from 30 to 85 minutes.
Wait at least 30 seconds after the Warning LED goes out and the Ready
LED lights steadily before making any changes to the hardware.

If you replace the control unit, you must also upgrade the firmware on that
unit. See Chapter 10, Upgrading the Firmware in the Hitachi AMS 2100/
2300 Users Guide, MK-97DF8010 for instructions to upgrade the firmware.

Unpacking, removing, and replacing parts

Observe the following guidelines when working on the AMS 2100/2300.
Failure to follow these guidelines may result in bodily injury or damage to
the array chassis or parts. In addition to these safety guidelines and the
safety guidelines in each set of instructions, read and follow the warnings
and instructions in the safety section at the beginning of this manual.

ELECTRIC SHOCK HAZARD! When replacing a part with the array
power turned on, do not wear metallic accessories or a watch in
order to avoid an electric shock. Do not to touch any live parts with
a screwdriver or other object.

Most of the parts are precision devices that can be damaged if
handled or used incorrectly, dropped, or disassembled. You could
also injure yourself or others by incorrectly handling or using the
parts that are heavy. In addition, incorrect handling or usage may
void the warranty.

2 CAUTION! Do not disassemble or modify any replacement parts.

Static-sensitive. Ground yourself before touching.
G Most of the replacement parts can be damaged by static electricity.
I Observe the cautions in the sections that explain how to remove and
replace parts. Wear an anti-static wrist strap that is connected to the array
chassis when handling static-sensitive parts.
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Replacing a front bezel

This section covers replacement of the front bezel on both the base unit and
expansion unit.

Tool needed

Front bezel key.

Before you begin

Note the following precautions before installing or removing a front bezel.

CAUTION! Attach and remove the front bezel carefully. Otherwise,
A you may pinch your fingers between the bezel and the chassis as
it snaps closed.

NOTE: When installing or removing the front bezel, be careful not to
A operate the main switch with the hook or the ON/OFF button of the front

bezel. You must unlock the front bezel before you can remove it. The same

key fits both the base unit front bezel and the expansion unit front bezel.

Removing the front bezel

Complete the following steps to remove the front bezel.

1. Insert the key into the keyhole on the front bezel and unlock the lock.
The key cannot be removed from the lock when the lock is in the

unlocked position.
2. Grasp the front bezel on both sides and above the center of the unit. Pull

the front bezel toward you to disengage it from the ball catches. The
bezel will then swing outward at the top.

3. Disengage the two hooks of the front bezel from the slots on the array
chassis by lifting the bezel upward and then pulling it out and away from
the base or expansion unit.

Figure 4-1: Removing the Front Bezel
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Table 4-1: Removing the Front Bezel

Item Description Item Description

@ Hook (on back side of bezel) @ ON/OFF button

® Key @ Ball catches

Attaching a front bezel

Complete the following steps to attach the front bezel to the array chassis.

CAUTION! Attach the front bezel carefully. Otherwise, you may
A pinch your fingers between the bezel and the chassis as it snaps
closed.

operate the main switch with the hook or the ON/OFF button of the front

f NOTE: When installing or removing the front bezel, be careful not to
bezel. You must unlock the front bezel before you can install it.

1. Insert the key into the keyhole on the front bezel and unlock the lock.
2. Grasp the front bezel on both sides and above the center of the unit.

3. Engage the two hooks at the bottom of the front bezel into the slots on
the array chassis, as shown in Figure 4-1.

Push the front bezel toward the chassis to engage it into the ball catches.

Remove the key from the front bezel and store it in a safe place.
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Replacing a disk drive

The hot-swappable feature of the Hitachi Data Systems AMS 2000 storage
systems allows disk drive replacement with the array power ON. This
procedure describes how to replace a disk drive when the array power is on.

Tools needed

* Anti-static wrist strap
< Navigator 2

Before you begin

Before replacing a disk drive, read the following information.

A\

CAUTION! Back up all user data before replacing a disk drive in the
RAID O configuration or when a spare disk is not set. When the
RAID group and logical unit are deleted or formatted, related user
data will be lost.

Disk drives must be removed and replaced with the power on.

When hot-swapping parts, do not leave any slot in the array open
for more than ten minutes. Otherwise, the loss of cooling air could
cause the unit to overheat and shut down.

Wait at least 20 seconds after removing a part from the system
before replacing it.

Do not replace any parts while the green Ready LED on the front of
the base unit is blinking at high speed because the firmware is
being downloaded at that time. Wait until the Ready LED is ON
before replacing parts. Note that the download can take as much
as 30 to 50 minutes on an AMS 2100/2300 or 40 to 60 minutes for
an AMS 2500.

NOTE: If the Power Saving storage feature is installed on the array, do not
install a disk drive while the drives are spinning up. Otherwise, the drive
failure may not recover, the Alarm LED may stay ON, and the unit will not
cycle to the ready state.

The message “11GY00 The request of spin up of disk drives is accepted” is
displayed in the Navigator 2 Alerts and Events window indicates that the
drives are starting to spin up. If you see this message, wait until the
message “spin up of disk drives completed” is displayed in the Alerts and
Events window in Navigator 2 before installing a part.

If you have inserted a part while the drives are spinning up, remove the
part, wait at least 20 seconds, and install the part again. This should clear
the failure and allow the part to cycle to the ready state.

You can replace a disk drive in the RAID O configuration with a spare disk
only after data migration to the spare disk by dynamic sparing has
completed normally. When the data migration to the spare disk has failed,
replace the disk drive using the procedure for RAID O without a spare disk.

User data cannot be backed up when a disk drive targeted for the
replacement is blocked or when there is a blocked disk drive in the RAID
Group to which the disk drive targeted for the replacement belongs.
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Unpacking a disk drive
1. Remove the disk drive from its static-protective container.
2. Verify that the disk drive is the correct model number.

3. Return the disk drive to the container or place it on an antistatic mat
until you are ready to install it.

Verifying a failed disk drive
Verify that the disk drive has failed. See Chapter 2, Identifying failed parts.

Disk drive locations

As shown in Figure 4-2, the disk drive numbering in an array is #0 to #14
from the left to right viewed from the front of the array. The same
numbering applies to both the base unit and the expansion unit.

NOTE: Disk drive slots use the same numbers whether they contain a
drive or not.

0000 ® OO0 ODDRD B

ol --ﬁl--:\l-m-‘u-.-m-_m—-_-——-—_. e — e
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@ e 2 B e i s Sl R L R

000000 DDRD ®

Figure 4-2: Base and Expansion Unit Disk Drive Numbering

Table 4-2: Base and Expansion Unit Disk Drive Numbering

Item Description Item Description Item Description
(D Base Unit ® Expansion Unit | 0-14 Disk Drive Slot Numbers
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Replacing a disk drive

A\

NOTE: Disk drives are replaceable only while the power is turned on. If the
LEDs do not indicate the correct status as described in the steps below, or
if there is any indication in the error log or Navigator 2 Alerts windows that
two drives in the same RAID Group have failed, please contact Hitachi Data
Systems Support for assistance. See the Getting help section in the Preface
for information on how to contact Support.

A

CAUTION! Back up any user data before replacing a disk drive in
the RAID O configuration. When a RAID group and logical unit are
deleted or formatted, related user data will be lost.

Complete the following steps to replace a failed disk drive. This procedure
is used when replacing a disk drive in RAID O, 1, 5, 6, or 1+0 configuration
and the Alarm LED is ON.

1. Remove the front bezel from the base or expansion unit.

2. Verify that the Alarm LED on the failed drive is ON.

3. Important! If a spare disk is not set, or if the drive is in the RAID O
configuration, back up the data on the failed drive. Note that this is not
done automatically.

4. Remove the failed disk drive from the unit. See Removing a disk drive
on page 4-9.

5. Wait at least 20 seconds but not more than ten minutes after removing
the failed drive and then install a replacement disk drive. See Installing
a disk drive on page 4-9.

6. The Alarm LED on the replacement drive should go out about 5 minutes
after the new drive is installed.

7. As soon as the replacement disk reaches the ready state, the data from
the failed disk is automatically copied to the replacement disk and the
failure recovery is displayed in Navigator 2.

8. Launch Navigator 2 and display the Alerts window.

9. Double click the disk drive under Recovery Procedure (indicated in
yellow) in the Component Status Tag. Verify that the failure has
recovered.

10. Verify that the Warning LED on the front panel of the base unit goes out.
11. Verify that the Ready LED on the front panel of the base unit is ON.
12. When all disk drives are operating normally, attach the front bezel.
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Removing a disk drive

Before beginning the procedure to add or remove a disk drive, ensure that
the prerequisites listed on the previous pages have been met.

1.
2.

If you have not already done so, put on an Anti-static wrist strap.

Lift the blue lock tab to unlock the lock lever and pull the lock lever
outward. As you do this, the lever pulls the drive out of the unit and
unplugs it from the connectors inside the unit.

Holding the disk drive, as shown in Figure 4-3, carefully slide the disk
drive out of the unit and place it in a static protective bag.

Follow the instructions below to install a replacement disk drive.

Figure 4-3: Removing a Disk Drive

Table 4-3: Removing a Disk Drive

Item Description Item Description Item Description

CD Anti-static wrist @ Lock Lever @ Anti-static wrist strap

strap clip

® Lock Tab @ Disk Drive

Installing a disk drive

Before beginning the procedure, ensure the the prerequisites on the
previous page have been met.

a time and install a drive in the slot before removing the next drive filler.

é NOTE: If you are installing multiple drives, remove only one drive filler at

1.

If you have not already done so, put on an anti-static wrist strap.
Unpack the new disk drive and put the drive on an antistatic mat.

If you are adding a new disk drive to expand storage capacity, loosen
the mounting screws and remove the filler (dummy disk drive cover)
from the slot where you want to install the new drive. You may note that
cooling air is coming out of the open slot.

Taking care not to apply any mechanical shock to it, install the new disk

drive in the open slot.

a. Fit the disk drive in the guide rail of the chassis and slide it in the
direction shown by the arrow on the disk drive frame.
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b. Push the disk drive in until it reaches the position where the tab on the
bottom of the lock lever on of the handle can be entered into the
rectangular hole at the lower part of a frame on the front side of the
unit.

into the slot, the tab on the bottom will catch on the front of the unit and
cannot be inserted into the slot in the chassis. Be sure the lock lover is open
far enough when you slide the disk in so that the tab can be inserted in the
slot.

f NOTE: If the lock lever is closed or nearly closed when you slide the disk

5. Push the lock lever inward until the lock tab clicks.

6. Verify that the drive begins to run (spin up) as soon as it is fully inserted
into the slot and is connected electrically to the unit.

If the drive is a replacement for a failed drive, as soon as the
replacement drive is operational, the system will begin copying data to
it. It takes approximately 1-1/2 minutes to copy the data to the new
drive.

7. Repeat steps 3 through 6 for each disk drive that you are installing or

replacing.
8. When you have installed all the new or replacement drives, replace the
front bezel.
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Replacing a power supply
This procedure describes how to replace the base unit power supply and an
expansion unit power supply.

ALM LED

Power Unit #1

ALM LED RDY LED
| D

s

Power Unit #0 Power Unit#1

(b) RKAK
Figure 4-4: Base and Expansion Unit Power Supplies

NOTE: The power supplies for the base unit and expansion unit are

A different models. Check the model number on the failed power supply
before ordering a new one and check the model number on the new power

supply to make sure it matches the model number on the failed unit.

Button (blue)

Tool needed

Navigator 2.

Before you begin
Before beginning work, read the following information.
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replacing a part in a unit that has the power turned on. Loss of

2 CAUTION! Do not leave a slot open for more than 10 minutes when
cooling air can cause the unit to overheat and shut down.

When replacing both power supplies, replace them one at a time,
or replace both of them while the power is turned off.

When the power supply and another module fail at the same time,
replace the power supply first. Otherwise, a powering off
(subsystem down) may occur because of an abnormal temperature
rise.

Do not replace any parts while the green Ready LED on the front of
the base unit is blinking at high speed because the firmware is
being downloaded at that time. Wait until the Ready LED is ON
before replacing parts.

Do not replace any parts while the orange Warning LED on the
front of the base unit is blinking at high speed because the
firmware is being installed at that time. Wait 30 seconds after the
Warning LED goes out before replacing parts.

Unpacking a power supply
1. Remove the power supply from its shipping container.

2. Verify that you have the correct model number. See Chapter 3,
Replaceable parts for the model numbers of the power supplies.

3. Return the power supply to the container until you are ready to install it.

Verifying that the power supply has failed

Verify that the power supply has failed. See Chapter 2, Identifying failed
parts.

Removing an AMS 2100/2300 base unit power supply

Complete the following steps with the power turned on.

1. Verify that the power supply has failed. Check that the red alarm LED on
the power supply you are replacing is ON and that the green Ready LED
is OFF.

expansion unit are ON, or if they both need replacing for some other

NOTE: When the Alarm LEDs on both power supplies in a base or
A reason, turn the power off and then replace both units.
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Table 4-4: AMS 2100/2300 Base Unit Power Supply LEDs

AMS 2100/2300 Item Description

Ready LED (green). on each
power supply blinks when the
corresponding power
(D receptacle is connected to a
working AC outlet, even if an
AMS 2100/2300 array is not
turned on; otherwise, the LED
is OFF.

Alarm LED (red). This LED
indicates that the power supply
has failed. Although the other
power supply can supply
sufficient power and cooling for
® the array, Hitachi Data Systems
recommends that you replace
the failed power supply as soon
as possible. See the Hitachi
AMS 2100/2300 Service Guide
for instructions.

@ Power Cable Retainer.

2. Slide the power cable retainer off the power cable and disconnect the
power cord from the power supply. When you disconnect the power
cable, the fans on the other power supply will switch to high speed to
make up for the loss of the fans on the power supply that you
disconnected. This is normal.

from being opened until the power cable is disconnected from the power
supply. This prevents the power supply from being removed from the aray
with the power applied.

f NOTE: The power supply includes a safety lock. It prevents the lock lever

Table 4-5: Base Unit Power Supply Safety Components

Item Description

@ Power Cable Retainer

® Safety Lock

AMS 2100/2300
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4-14

3. Push the blue lock button on the end of the lock lever inward to unlock
the lever. Then pull the lever outward from the power supply. As you do
this, the lever will pull the power supply out of the unit and unplug the
power supply from the connectors inside the unit. The power supply will
now be about 1/2” (12 mm) out of the unit, as shown below.

Table 4-6: Unlocked Base Unit Power Supply

AMS 2100/2300 Item Description

Safety Lock

Lock Lever

Lock Button

® ® 0 ©

Power Cable Retainer

4. Using both hands, slide the power supply out of the unit. See Figure 4-5.

Figure 4-5: Base Unit Power Supplies
Table 4-7: Base Unit Power Supplies

Item Description Item Description

@ Power Supply O ® Power Supply 1
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Removing an expansion unit power supply

Complete the following steps with the power turned on.

1. Verify that the power supply has failed. Check that the red Alarm LED on
the power supply you are replacing is ON and that the green Ready LED
is OFF.

2. Slide the power cable retainer off the power cord and disconnect the
power cord from the power supply.

NOTE: The AC power supply includes a safety lock that prevents the lock

A lever from being opened until the power cable is disconnected from the
power supply. This prevents the power supply from being removed from the
unit with the power applied. See Figure 4-6.

‘ Iii”glur“e 4:—6: -IIEx-pénsion Unit Pd\)véf Supply Safety Components

Table 4-8: Expansion Unit Power Supply Safety Components

Item Description Item Description Item Description
Power Cable
CD Lock Lever ® Safety Lock ® Retainer

3. Push the blue lock button on the end of the lock lever inward to unlock
the lever. Then pull the lever outward and away from the power supply.
As you do this, the lever will unplug the power supply from the
connectors inside the unit. The power supply is now about 1/2” (12 mm)
out of the unit.

Figure 4-7: Expansion Unit Power Supply Partly Removed
Table 4-9: Expansion Unit Power Supply Partly Removed

Item Description Item Description

(D Power Supply O ® Power Supply 1
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Installing a power supply

4-16

These instructions apply to both the base unit power supply and the
expansion unit power supply.

A

NOTE: There is no power switch on an expansion unit. Power to expansion
units is controlled by the base unit to which the expansion unit is connected.

A

CAUTION! After removing a power supply, wait at least 20 seconds
before reinstalling it or installing a new one.

A\

NOTE: If the Power Saving storage feature is installed on the array, you
must wait at least 20 seconds after you remove a power supply from the
unit before inserting it into the unit again.

Complete the following steps with the expansion unit power turned on.

1. Open the lock levers and position them straight out from the expansion
unit, as shown in Figure 4-7.

2. Slide the power supply into the slot until it is almost completely into the
unit and the levers on the power supply are just slightly open.

3. Push the lock levers toward the front of the unit until you hear the lock
button on the lever click.

4. Connect the power cord to the power supply and slide the cable retainer
onto the cable so that it cannot accidentally become unplugged. The
power supply turns on as soon as the power cord is plugged in. There is
no switch on the supply.

5. When the power supply is plugged in, it immediately does a self test
during which time the green Ready light on the front of the supply is
blinking. When the power supply is operating normally, the light changes
from blinking to ON. The test takes about 20 seconds.

6. After plugging the power supply in, wait at least 20 seconds and then
verify that the green Ready light on the power supply is on.

7. If it does not turn on, unplug the power cord, open the lock levers, and
slide the power supply part way out of the unit.

8. Wait at least 20 seconds and then insert the power supply again. Repeat
steps 3 - 6. If the Ready LED comes on go to step 9. If not, contact
Hitachi Data Systems Technical Support. See the Getting Help section in
the preface of the users guide or the service guide.

9. Connect all of the previously removed cables.
10. Verify that the green READY LED on the power supply is ON.

11. Verify that both the red Alarm LED and the orange Warning LED on the
front of the base unit and the Locate LED on the front of are OFF. The
green Ready LED on the front of the unit might blink rapidly for 30 to 50
seconds before it turns ON.
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Replacing a backup battery

This procedure describes how to replace a cache backup battery when the
power is on. By default, only one backup battery (#0) is installed in a base
unit. The same backup batter is used in all models of the AMS 2000 family.

Tools needed
* Anti-static wrist strap
< Navigator 2

Before you begin

Before replacing a backup battery, read the following information.

and replaced with the power turned on. When the power is turned
off during replacement, user data on the cache that has not been
written on a disk is not backed up because the power is not
supplied from the battery.

2 CAUTION! The backup battery in the base unit must be removed

When hot-swapping a part, do not leave any slot in the array open
for more than ten minutes. Otherwise, the loss of cooling air could
cause the unit to overheat and shut down.

A closed nickel-hydrogen battery can cause an electric shock or
explosion if it is handled incorrectly. Observe the following
requirements when handling the battery:

< Do not connect the battery to anything other than a base unit
for charging or use.

< Do not leave the battery in a hot place. Store the battery in a
dark cool place.

= When replacing both cache backup batteries on the AMS 2100/
2300, the cache changes to the Write-Through mode and the
R/W performance is deteriorated. Also, if the cache backup
batteries are removed from the base unit, the array changes to
the Warning status. However, when the cache backup batteries
are recovered normally, the array Warning status displays.

Unpacking a new backup battery
1. Remove the cache backup battery unit from the container.

2. Verify that you have the correct model number. See Chapter 3,
Replaceable parts.

Verifying that the backup battery has failed

Verify that the cache backup battery unit has failed. See Chapter 2,
Identifying failed parts.
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Removing a backup battery

Figure 4-8 shows the cache backup battery. The front panel on the battery
contains an Alarm LED and a Ready LED. The battery includes a lock lever
that keeps the battery securely installed in the array and is used to remove
the battery when needed.

Figure 4-8: Cache Backup Battery

Table 4-10: Cache Backup Battery

Item | Description Status

When the lock lever is closed and the blue button is fully

(D Lock Lever extended, the battery is secured to the array.

® Alarm LED = When on, indicates that the battery has failed.
RED = When off, indicates that the battery status is normal.

This LED indicates the condition of the battery.

= On: normal status

@ Ready LED | . | gw-speed blinking (1 blink per second): The battery is not

GREEN fully charged.

= Off or high-speed blinking (8 blinks per second): Abnormal
status

Perform the following procedure with the power turned on.
1. Remove the front bezel.

2. Press the blue lock button on the end of the lock lever and pull the lever
outward and away from the unit. This will disconnect the battery from
the connectors in the unit and pull it about 1/2 inch (13 mm) out of the
unit.

3. Holding the battery with both hands, slide it out of the base unit.

NOTE: The depth of the cache backup battery about 8 inches (200 mm)
A and it weighs about 4-1/2 Ibs (2.0 kg). Be careful when sliding it out of the
base unit.
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Figure 4-9: Cache Backup Battery

Table 4-11: Cache Backup Battery

Item Description

CD Backup battery unit 1. The backup battery is installed on the left side of the
array.

® Lock Lever

@ Cache backup battery unit O

Installing a cache backup battery

1. After removing a backup battery, wait at least 20 seconds before
reinstalling it or replacing it with a new one.

it may not recover from the failure. If that happens, unlock the battery and
slide it partway out of the base unit (only far enough to unplug it), wait at
least 20 seconds, and then resinsert the battery into the base unit.

f NOTE: If a cache backup battery is inserted without waiting 20 seconds,

2. Slide the new battery until the lock lever is slightly opened. Close the
lever until you hear the lock button click.

up the disk drives. The backup battery may not recover normally if you
install it during this time. If that happens, check Navigator 2 and wait until
the message 11GZ00 The spin up of disk drives completed is displayed.
Then unlock the battery and slide it partway out of the base unit (only far
enough to unplug it). Wait at least 20 seconds and then resinsert the
battery into the base unit.

f NOTE: Do not install a battery while the power savings feature is spinning

3. While the battery is charging, the green Ready LED blinks slowly. Charge
the battery until Ready LED stops blinking and changes to steady ON.
This may take up to 12 hours.
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. While the battery is charging, the green Ready LED blinks slowly. Charge

the battery until Ready LED stops blinking and changes to steady ON.
This may take up to 24 hours.

. Verify that the Ready LED on the backup battery is ON.
. Verify that the green Ready LED on the front of the base unit is on

steadily, and the red Alarm and orange Warning LEDs are not ON. The
green Ready LED on the front of the base unit may blink rapidly for a
maximum of 30 to 50 minutes.

. Attach the front bezel.

8. The backup battery is not repairable. Recycle the removed backup

battery according to local ordinances.
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Replacing a control unit

This procedure describes how to replace a control unit under the following
conditions:

e When the Alarm LED on the control unit is ON
e When the Alarm LED and Reset LED on the base unit is OFF

NOTE: Please contact Hitachi Data Systems Support Center before
replacing a control unit.

Tool needed

Anti-static wrist strap.

Before you begin

Before replacing a control unit, read the following information.

t‘ 5‘ Static-sensitive. Ground yourself before touching.
i

array open for more than ten minutes. Otherwise, the loss of

2 CAUTION! When hot-swapping a part, do not leave any slot in the
cooling air could cause the unit to overheat and shut down.

Do not replace any parts while the green Ready LED on the front of
the base unit is blinking at high speed because the firmware is
being installed during that time. Wait until the Ready LED is ON
before replacing any parts.

When replacing both control units, turn off the array before
replacing the control units.

Keep a new control unit in the packing box until you are ready to
install it.

Replacing a control unit may cause an error report in the host
computer depending on the operating conditions of the host
computer.

Unpacking a control unit
1. Remove the control unit from its static-protective container.

2. Verify that you have the correct model number. See Chapter 3,
Replaceable parts.

3. Return the control unit to the container until you are ready to install it.
Verifying a control unit failure

Verify that the control unit has failed. See Chapter 2, Identifying failed
parts.

Replacing parts 4-21

Hitachi AMS 2000 Family Storage System Service Guide



Replacing a control unit

NOTE:
A = In the unlikely event the array power is on and both control units in a
base unit fail at the same time, replace them one at a time.

= The system parameters are stored on an internal disk drive (one that is
not used for user data storage) and when you install a new controller,
the system parameters are automatically installed on it.

= If you replace a control unit while a logical unit in the array is being
formatted, the restoration of the controller will be delayed until the

LUN formatting is complete.

Complete the following steps to replace a control unit:

1. Follow the troubleshooting and failure identification procedures
described in Chapter 2, Identifying failed parts and Chapter 6,
Troubleshooting.

2. Verify that the red Alarm LED or orange Reset LED on the control unit
you are replacing is ON.

CAUTION! Do not disconnect the ENC cables from the controller
A until after the controller has been disconnected from the base unit.
All other cables may be disconnected first.

3. Follow the procedure below and then the procedure titled Installing a
control unit on page 4-24.

Removing a control unit

Complete the following steps to remove a control unit from a base unit. This
procedure applies to both the Fibre Channel and iSCSI controllers.

1. Label all cables that are connected to the control unit so that they are
easy to replace after the new control unit is installed.

2. If you have not already done so, put on an anti-static wrist strap.

CAUTION! Do not disconnect the ENC cables until the control unit
has been disconnected (partially removed) from the base unit.

3. Disconnect all cables except the ENC cables from the control unit.
4. Push the blue lock buttons on the lock levers to unlock them.

5. Pull outward on both lock levers to disengage the connectors in the unit.
See Figure 4-10.
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Figure 4-10: Unlocking a Control Unit
Table 4-12: Unlocking a Control Unit

Item Description Item Description

@ Lock Lever ® Lock Button

6. Slide the control unit part way out of the base unit.
7. Disconnect the ENC cables from the control unit.
8. Grasp the control unit with both hands and slide it out of the base unit.

Figure 4-11:. Removing a Control Unit

Table 4-13: Removing a Control Unit

Item. Description Item. Description

@ Control Unit @ Anti-static Wrist Strap

® Support the control unit with both @

hands Anti-static Wrist Strap Clip
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Installing a control unit

4-24

Complete the following steps to install a control unit:

1.

Ensure that you wait 20 seconds or longer after removing the control
unit.

2. When the expansion unit is connected, connect the ENC cable. When the

expansion unit is not connected, go to step 3.

A\

NOTE:

When an expansion unit is connected to a control unit via ENC cables,
always leave the ENC cables connected to the control unit while
removing or installing the control unit. Otherwise, the loop will not
recover from the failure and neither will the control unit.

The upper control unit is upside down. Take care when connecting the
cables.

Insert the control unit with the right and left levers open and then close
the levers completely until you hear the lock buttons on the levers click.

After you install the new control unit, the Alarm LED on the control unit
will stay on for a few minutes until the failure has recovered.

If the control unit is inserted without waiting for 20 seconds, it is possible
that the control unit may not recover normally from a failure.

If a control unit does not recover from a failure after 10 minutes or more,
perform the dummy replacement (see Note) of the control unit which
was inserted.

If a control unit has not recovered after another 10 minutes, call Hitachi
Data Systems technical support. See the Getting Help section in the
Preface of this manual.

Make sure that the orange Warning LED on the front of the base unit
goes out (see Note). The control unit usually recovers in about three
minutes, but if the 1/0 load from the host computer is high, it may take
three minutes or more to recover.

Connect all of the cables to the control unit.

< When connecting the Fibre Channel interface cables, insert the
Fibre Channel interface cables until they are completely seated in
the host connectors. If the fibre channel Interface cables are
partially inserted into the host connectors, the control unit
continues to detect the fibre channel failures, and the 1/0
processing of the control unit may be deteriorated.

e Control unit #0 is installed upside down and therefore all of the
connectors in it are also upside down. Verify the orientation of the
cable connectors when you install them.

Check that the green READY LED on the front of the base unit
illuminates. The green READY LED on the front of the base unit may blink
rapidly for a maximum of 30 to 50 minutes before it illuminates.

Check that the LED of the remote adaptor connected to the control unit
illuminates when the remote adaptor is connected.
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8.

Using Navigator 2, set the date and time for the system. See the section
titled Initial Array Setup in Chapter 7 (Configuration) in the Hitachi
AMS 2100/2300 Storage System Hardware Guide. The same section is
also in the Hitachi AMS 2500 Storage System Hardware Guide.

Replacing a host connector

This procedure describes how to replace a host connector. Host connectors
are described in Chapter 4 in the Hitachi AMS 2100/2300 Storage System
Hardware Guide.

Tool needed

Anti-static wrist strap

Before you begin

1.

2.

Verify that if the power saving storage feature is installed on the array,
the disk drives are not in the process of spinning up.

Note the LED status on the front of both the base and expansion units
before replacing parts. See Chapter 4 in the Hitachi AMS 2100/2300
Storage System Hardware Guide for a description of the LEDs and their
functions. Verify the following conditions:

< No Alarm LEDS are ON anywhere on the base unit, except the
HALM (Host Alarm) LED on a control unit.

e The Warning LED on the base unit is not blinking.

A\

CAUTION! Do not replace any parts while the green Ready LED
on the front of the base unit is blinking at high speed. The
blinking green LED means that a firmware upgrade is being
downloaded to the unit. Wait until after the download is
complete before replacing any parts.

Unpacking a host connector

1.

2.
3.

4.

If you have not already done so, put on an anti-static wrist strap and
connect the clip to the frame of the base array.

Remove the host connector from its shipping container.

Verify that you have the correct part. See Chapter 3, Parts List, in the
Hitachi Adaptable Modular Storage 2100/2300 Service Guide

Set the host connector aside until you are ready to install it.

Removing a host connector

Complete the following procedure with the power turned on.

1.

Lift up on the cable retainer and completely disconnect the fibre channel
cable from the failed host connector. See the following illustration.
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Table 4-14: Fibre Channel Cable Retainer

Item Description

® Fibre Channel Cable Retainer

2. Unlock the host connector. Pull down and outward on the host connector
lock bar to unlock.

Table 4-15: Host Connector Lock

Item Description

@ Host Connector Lock

3. Slide the host connector out of the base unit and put it on an antistatic
mat or into a static-protective bag.

Figure 4-12: Removing a Host Connector

Installing a host connector

Complete the following steps to install a host connector.

CAUTION! After removing a host connector, wait at least 20
seconds before reinstalling it or installing a new one.

1. Check the insertion direction of the host connector and insert the host
connector into the part as far as you can.
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2. Lift the host connector lock upward and inward until it clicks, locking the

host connector to the base unit.

NOTE: If using an 8 Gbps interface board (DF-F800-DKF84), insert the 8
Gbps host connector to the 8 Gbps interface board (DF-F800-DKF84).

3. Connect the fibre channel cables. Ensure that the cable retainer locks in
place. Pull gently on the connector to make sure that the cables are

secure and cannot be removed accidentally.

4. Observe the port LED and verify that it is ON. If it is not ON, there may

be other failures.

Table 4-16: Fibre Channel Port LED

Item

Description

Fibre Channel Port LED
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Replacing an ENC unit

This replacement procedure includes instructions to remove and replace a
failed ENC unit with the power turned on. Before beginning this procedure,
see Chapter 6, Troubleshooting to identify and resolve problems that you
may encounter with a Hitachi AMS 2100/2300 Storage System and Chapter
2, ldentifying failed parts to locate the failed ENC unit.

NOTE: Please contact Hitachi Data Systems Support Center before
replacing a control unit.

Tools needed

e Anti-static wrist strap

= Storage Navigator Modular 2

Before you begin

1. Verify the following conditions before replacing an ENC unit:

4-28

The base unit controller firmware is NOT being uploaded or
updated.

No other parts except an ENC unit have failed and/or are being
replaced at the same time.

No failures are listed in the Navigator 2 Alerts window except one
for an ENC unit.

2. Note the LED status on the front of both the base and expansion units
before replacing parts. See Chapter 4 in the Hitachi AMS 2000 Family
Storage System Hardware Guide for a description of the LEDs and their
functions. Verify the following conditions:

No Alarm LEDS are ON anywhere on the base or expansion units
except the Alarm LED on the ENC unit you are replacing.

Neither the Ready or Warning LEDS on the base unit is blinking.

CAUTION!
A < When replacing a part with the power turned ON, do not

leave any slot in the array open for more than ten minutes.
Be sure to install the new part within that time. Otherwise,
the loss of cooling air could cause the unit to overheat and
shut down.

Do not replace any parts while the green Ready LED on the
front of the base unit is blinking at high speed. The blinking
green LED means that a firmware upgrade is being
downloaded to the unit. Wait until after the download is
complete before replacing any parts.

If a backup battery and an ENC unit fail at the same time,
replace the backup battery first. The failure code for a
backup battery (shown in the Alerts window of Navigator 2)
is W03z0x, W0400x or W3TzOx.
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NOTE: If the Power Saving storage feature is installed, wait at least 20
seconds after removing a part before reinstalling it or installing a
replacement part. Do not replace any parts while the disks are spinning up.
To determine if the drives have started to spin up, look for the message
“The request of spin up of disk drives is accepted” in the Navigator 2 Alerts
window. If you see that message, do not reinstall the part until the
message “11GZ00 The spin up of disk drives completed” is displayed. This
indicates that the drives are at operating speed.

Task list

Complete the following tasks to replace an ENC unit. For detailed
information, see the sections with the same titles that are in the table.

1. Troubleshoot the array according to the instructions in the Hitachi AMS
2100/2300 Storage System Service Guide and the error message(s) and
instructions in the Navigator 2 Alerts window.

2. Unpack the ENC unit and verify that you have the correct part.

A

CAUTION! Do not disconnect the ENC cables first. Partially remove
the ENC unit from the expansion unit and then disconnect the ENC
cables.

3. Slide the ENC unit partway out of the expansion unit.

Disconnect the ENC cables from the unit. If the connectors on the cables
are tight in the socket, gently wiggle them out of the sockets. Be careful
not to bend the cable sharply while unplugging the cable.

P

Remove the failed ENC unit from the expansion unit.
Slide the new ENC unit partway into the slot.

Connect the ENC cables to the ENC unit.

Slide the ENC unit all the way into the expansion unit.

© ®» N o O

Open the lock lever just far enough so that the tab on the lock lever can
be inserted into the slot in the frame of the expansion unit when you
slide the ENC unit into the expansion unit.

10. When the tab on the lock lever is engaged in the slot, push the lock lever
closed until you hear the lock button click. This pulls the ENC unit all the
way into the expansion unit and plugs it in.

11. The firmware from the other ENC unit in the expansion unit will
automatically be loaded onto the ENC unit you just installed.

Unpacking an ENC unit

1. Remove the ENC unit from its shipping container.
2. Verify that the unit is part number 3276159-A.
3. Return the ENC unit to the container until you are ready to install it.

Removing an ENC unit

To remove an ENC unit, complete the following steps with the power turned
on.
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1. Verify that the ENC unit has failed. Check that the red alarm LED on the
ENC unit you are replacing is ON and that the orange LCT LED is OFF.
Figure 4-13 shows the location of the LEDS.

Figure 4-13: ENC Unit Controls and Connectors

Table 4-17: ENC Unit Controls and Connectors

Item Description Item Description
Alarm LED
RED

® Lock Button @ This LED indicates that the ENC unit
has failed.

LCT (locate) LED See users guide.
® Lock Lever ® ( ) 9

® | ENC Port (OUT)

NOTE: Replacement order

A < When a controller on the base unit and an ENC unit in an expansion
unit in the same path have failed at the same time, replace the
controller first. See the Hitachi AMS 2100/2300 Storage System
Control Unit Replacement Guide for instructions to replace a control

unit.
= When two ENC units in the same path have failed, replace the ENC unit
closest to the controller first.

2. If you have not already done so, put on an Anti-static wrist strap and
attach the clip to the unpainted front part of the expansion unit.

3. Press the blue lock button on the end of the lock lever and pull the lever
open to unlock it. Then quickly pull outward on the lock lever as far as
you can. This unplugs the ENC unit from the expansion unit and slides it
partway out of the unit.

4. Disconnect the ENC cables from the ENC unit.
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Figure 4-14: Replacing an ENC Unit
Table 4-18: Replacing an ENC Unit

Item Description Item Description

. Anti-static Wrist Anti-static Wrist
® ENC Unit @ Strap @ Strap Clip
® Lock Lever @ Expansion Unit

5. Slide the failed ENC unit out of the expansion unit and set it aside.

Installing an ENC unit

Complete the following steps to install an ENC unit.

1. Wait at least 20 second before installing the new ENC unit. Then slide
the new ENC unit partway into the slot in the expansion unit. Make sure
that the connectors on the ENC unit do not plug in to the expansion unit.

2. Connect the ENC cables to the ENC unit.
3. Push the blue lock button on the end of the lock lever and unlock it.

4. Open the lock lever far enough so that the tab on the lock lever can be
inserted into the slot in the frame of the expansion unit when you slide
the ENC unit into the expansion unit.

5. When the tab on the lock lever is engaged in the slot, push the lock lever
closed until you hear the lock button click. This pulls the ENC unit all the
way into the expansion unit and plugs it in to the connector.

6. Verify the Alarm LED on the new ENC unit and the Warning LED on the
front of the expansion unit are OFF. If the Warning LED is blinking slowly,
view the Alerts window in Navigator 2 and follow the instructions there
to recover the ENC unit. All you may need to do is unplug the ENC unit
by sliding it part way out of the expansion unit, wait at least 20 seconds,
and install it again.
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Replacing an ENC cable

This procedure describes how to replace an ENC cable from a base unit to
an expansion unit and from one expansion array to another.

Tools needed

None.

Before you begin

1.

2.

Verify the following conditions before replacing an ENC cable:

= The base unit controller firmware is NOT being uploaded or
updated.

< No other parts except an ENC unit have failed and/or are being
replaced at the same time.

« No failures are listed in the Navigator 2 Alerts window except
possibly one for an ENC unit.

- If the power saving storage feature is installed on the array, the
disk drives are not in the process of spinning up.

Note the LED status on the front of both the base and expansion units
before replacing parts. See Chapter 4 in the Hitachi AMS 2000 Family
Storage System Hardware Guide for a description of the LEDs and their
functions. Verify the following conditions:

< No Alarm LEDS are ON anywhere on the base or expansion units,
except possibly the Alarm LED on an ENC unit.

« Neither the Ready or Warning LEDS on the base unit is blinking.

A\

CAUTION! Do not replace any parts while the green Ready LED
on the front of the base unit is blinking at high speed. The
blinking green LED means that a firmware upgrade is being
downloaded to the unit. Wait until after the download is
complete before replacing any parts.

Task list

Complete the following tasks to replace an ENC cable.

1.

o gk 0N
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Troubleshoot the array according to the instructions in Chapter 6 and the
error message(s) and instructions in the Navigator 2 Alerts window.

Unpack the ENC cable(s).

Partially remove the furthest ENC unit to which the cable is connected.
Disconnect the failed ENC cable at both ends.

Connect the new ENC cable at both ends.

Reinstall the ENC unit.
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Unpacking an ENC cable

1.

Remove the ENC cable from its shipping container.

2. Verify that you have the correct cable. See Chapter 3, Parts List, in the
Hitachi Adaptable Modular Storage 2100/2300 Service Guide.

Set the cable aside until you are ready to install it.

3.

Removing an ENC cable

Complete the following procedure with the power turned on.

1. Within the ENC units that are connected to the ENC cable to be replaced,
locate the ENC unit on the expansion array that is furthest from the base
unit. Figure 4-15 shows how the units are connected together.

I EMC Unit #0 I ENC Unit #1
B2 = a B = b
o, oo
° @7 ] o o 1@ o
Expansion Unit #3
I ENC Unit #0 Iy ENC Unit #1
= IOEIUT 8 = = 8
ol 1 " o o (E"%\ ® 0
xpansion Unit #2
N ENC Unit #0 1N ENC Linit #1
E=I = s = =2 §
o [ i o (o] S
Expansion Unit #1
[N ENC Unit #0 1y ENC Unit #1
{ =N ( BB
o IIE"’:%JF%I > o ° (=] 0
Expansion Unit #0
FATH#1 FPATH#0
@
a © © o | Control Unit #1
a bl
o | Control Unit #0
PATH #0 PATH#1

Figure 4-15: AMS 2100/2300 ENC Cable Routing

2. Carefully move the ENC cable out of the way so that you can access the

lock lever below it.
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3. Push the blue lock button on the end of the lock lever inward to unlock
the lever. Then pull the lever outward from the ENC unit. As you do this,
the lever will pull the ENC unit out of the unit and unplug the unit from
the connectors inside the expansion unit. The ENC unit will now be about
1/2 inch (12 mm) out of the unit. See Figure 4-16.

T

-

Figure 4-16: ENC Unit Controls and Connectors
Table 4-19: ENC Unit Controls and Connectors

Item Description Item Description
Alarm LED
RED

@ Lock Button @ This LED indicates that the ENC unit
has failed.

LCT (locate) LED See users guide.
® Lock Lever @ ( ) Y oul

@ ENC Port (OUT)

4. Disconnect the defective ENC cable from the ENC unit. taking care not
to bend it in the process.

5. Disconnect the other end of the ENC cable from the ENC unit or control
unit to which it is attached. It is not necessary to remove that ENC unit
or the controller.

Installing an ENC cable

Complete the following steps to install an ENC cable.

NOTE: If you need to bend an ENC cable to make a connection, keep the

A bends as large as possible. Do not make the radius of the bend any smaller
than 1-1/4 inches (30 mm) to avoid putting excessive stress on the cable
and connector.

1. Connect the new ENC cable to the ENC unit in the expansion array
closest to the base unit, or to the controller on the base unit.

2. Connect the other end of the ENC cable to the ENC unit that is partially
removed from the expansion unit.
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3. Make sure that at least 20 seconds has elapsed from the time when you
removed the ENC unit from the expansion unit. Otherwise, the ENC unit
will not recover from the failure caused by removing it and will not cycle
to the Ready state. If that happens, slide the ENC unit out of the
expansion unit, wait a full 20 seconds, and then reinstall the ENC unit.

install a disk drive while the drives are spinning up. Otherwise, the drive
failure may not recover, the Alarm LED may stay ON, and the unit will not
cycle to the ready state.

f NOTE: If the Power Saving storage feature is installed on the array, do not

The message “11GY00 The request of spin up of disk drives is accepted” is
displayed in the Navigator 2 Alerts window indicates that the drives are
starting to spin up. If you see this message, wait until the message “spin
up of disk drives completed” is displayed in the Alerts window in Navigator
2 before inserting a part.

If you inserted a part while the drives are spinning up, remove the part,
wait at least 20 seconds, and install the part again. This should clear the
failure and allow the part to cycle to the ready state.

4. Slide the ENC unit into the expansion unit until the tabs on the lock
levers enter the slots in the frame of the expansion unit.

5. Quickly (within one second) and equally, push the lock levers toward the
unit until you hear the lock buttons click.

6. Observe the Alarm light on the ENC unit and verify that it goes out within
20 seconds after installation.

7. Verify that the green LED on the front of the base unit is ON and that the
Alarm and Warning LEDs are OFF. (see Note). The green READY LED on
the front of the base unit may blink rapidly for a maximum of 30 to 50
seconds before it illuminates.

Replacing parts in a high-density expansion unit

Hitachi Data Systems support policy does not include end-user installation
or maintenance for model AMS 2500 base unit, the high-density expansion
unit, or the battery expansion unit.

Replacing parts 4-35

Hitachi AMS 2000 Family Storage System Service Guide



4-36 Replacing parts

Hitachi AMS 2000 Family Storage System Service Guide



Maintenance

This chapter contains information about replacing components on
a periodic basis to prevent array failures and to maintain
optimum performance. The following key topics are covered:

O Before starting general maintenance

Inspecting and cleaning the array

a

Checking for loose or damaged cables or connectors

a

Moving an array

a

Long term array storage
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Before starting general maintenance

Periodic maintenance items

Table 5-1 shows periodic maintenance items of the array. Inspect and clean
the array regularly according to the operating environment.

Table 5-1: Periodic Maintenance Items

Item Interval ! Task Normal Time
Required
Inspect fans Zﬁgi;rl}]rlljait Yearly Inspect fans 5 minutes
Inspection Front bezel |Yearly 5 minutes
Clean the array | Rear cover Yearly Clean the array 5 minutes
Rear door Yearly 5 minutes

1.The maintenance intervals were set on the assumption that the average operation hours of
the array is 400 hours/month. Change the intervals according to the operating hours per month
of your system. See Table 5-2.

Table 5-2: Changing Maintenance Intervals

Factors requiring change of maintenance interval
Task Reasons to shorten Reasons to lengthen Remarks
maintenance intervals maintenance intervals
« Inspecting « Long operating hours = Short operating hours .
fans « Installation environmentis | « Installation leodzxa:jrr:mtehlt?mi to
* Cleaning the bad. environment is sr?oa:/vneon tohe ﬁef’?(;uocrr?
array < To fit the interval for excellent.
, - as the frequency of the
user’s operation schedule. .
To i ice for th array failure
0 Improve service tor the occurrence and items
user . common to the array
. l_\lecessny to short_en the and a connected
interval is recognized for system.
other reason.
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Inspecting and cleaning the array

Inspecting fans

The cooling fans are built into the power supplies in all units, and in the fan
units in the AMS 2500. They may be inspected while the arrays are running.

CAUTION! The fan blades rotate at high speed. Be careful not to let
anything enter the screens over the fans and catch in the blades.

Complete the following steps to inspect the array fans:

1.
2.

3.
4.
5.

6.

Open the rear door of the rack.

Visually check each fan and make sure that it is rotating and not clogged
with dust.

Close the rear door of the rack.
For AMS 2500 arrays, open the front door of the rack.

Visually check each fan in the fan units and make sure that they are
rotating and not clogged with dust.

Close the rear door of the rack.

Cleaning the array

If they become clogged with dust, air circulating within the aray

2 CAUTION! Keep the fan screens and air vents on the array clean.

can be reduced. This can cause the array to overheat and shut
down or fail.

A NOTE: Be careful not to move the array during cleaning.

Complete the following steps to clean the array. See Figure 5-1.

1.
2.

3.
. Remove the front bezel from one of the units in the rack. See chapter 4

Open the rack rear door.

Wipe the fan screens with a dry towel to remove dust. If needed, use a
vacuum cleaner to remove heavy dust collections.

Close the rear door.

for instructions if needed.

Wipe the front and back sides of the bezels with a dry towel. If needed,
Use a vacuum cleaner to remove heavy dust collections.

. Reattach the front bezel to the unit. Be careful not to pinch your fingers

when the ball catches engage and pull the front bezel tightly to the unit.
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Figure 5-1: Inspecting and Cleaning an AMS 2000 Family Storage
System
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Checking for loose or damaged cables or connectors

Check that the cable has not been damaged. Confirm that each cable is
properly connected to its connector.

Moving an array

Observe the following when moving an array.

Before starting relocation/removal

Read and follow the safety instructions located in the Preface of this manual.
Note the following caution before starting installation or moving an array.

CAUTION! Generally, each part is equipped with high-precision
A components. Remove and install the part gently to prevent

mechanical shock to the parts.

To prevent part failures caused by static electricity, wear an anti-

static wrist strap connected to the chassis before starting work

and do not take it off until you finish. This includes unpacking and

any time you handle static-sensitive parts.

When you install a disk drive, control unit, or ENC unit, support its metal
part with your hand that has the wrist strap. You can discharge static
electricity by touching the metal plate.

The clip side of wrist strap:
Connect this to the metal part on

the frame of subsystem '
Disk Drive ENC Unit

Support the part by touching its
metal part (metal plate) with your A wrist strap (Be sure to wear this before
fingers starting maintenance.)

Figure 5-2: Preventing Electrostatic Discharge to Equipment

Routing cables

This section discusses cable routing issues.

Handling cables on the floor

Note the following precautions when handling or routing cables:
< Route the cables so that you do not trip on them.

= Protect cables which cannot be routed within a rack and are laid on the
floor including across a doorway. Use a cable duct to prevent wear on
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the cable, tripping over, and walking on the cables. and thus laid on the
floor or cables which cross a passage with cable ducts, etc.

< Do not put heavy objects on the cables.

< Do not put the cables near any heat generating objects since the cable
coating can break down and could cause an electric shock, fire, or
power failure.

< Do not route rack-to-rack cables in the air. Route them down the rack
and under the floor if possible. Otherwise route the cables across the
floor and use a cable duct to protect them.

Handling under-floor cables

Use cables with sufficient length so the cables can be laid somewhat loosely
on the floor under the computer room floor, and are not hanging or
stretched between the racks or arrays. Tight cables can be damaged or
broken if stretched beyond their specified limits, as could happen in an
earthquake.

< Make power cable and power cable apart each other. When they have to
be positioned close each other, do not make them run in parallel but
make them cross each other.

e When using cable protecting duct, be careful not to damage or break
cables by catching them.

= Be sure to insert or pull out a cable connector holding it with your hand.
If you pull a cable, a trouble may be caused.

e When bending the Fibre Channel I/F cable and RC (ENC) cable to
connect it, give it a bend with a long radius (not less than 30 mm) so as
not to apply the cable and the connector excessive stresses.

Restarting an array

Wait at least one minute after the power has been turned off and the LED
goes out before turning on the main switch.

Completing maintenance work

Close all the external covers and rack doors when maintenance work is
completed. This helps to protect the arrays from interference that can be
caused by electromagnetic radiation from outside sources.

Relocating or removing an array

Complete the following steps before moving an array that is installed in a
rack. Refer to Figure 5-3.

1. Shut down all software running on the array and stop all host 1/0s.
2. Turn off all array power switches and wait for the power LEDs to go out.

3. Turn off all switches or circuit breakers on the power distribution buses
in the rack.

4. Label the array and the interface cables so that you can easily reconnect
them to the same connectors after you move the array.
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Disconnect all power cables from the PDUs in the rack.
Remove all cable ties that secure the power cables to the rack frame.

At the power supply end of each power cable, slide the cable retainer off
the power cable and disconnect the power cable from the receptacle on
the power supply.

PDE #00

."/— power cable g;k

.\nfal:ule ki
"FLEIZIS
J202 2R
power ool Lo cable retainer
diztribution -<
bz -
03 [
H02 e
.‘_H.HEI‘I L)

Figure 5-3: Disconnecting Power Cables

Disconnecting power from the rack

Complete the following steps to remove power from a rack before moving
the rack. Refer to Figure 5-4.

1.
2.

3.

Open the rear door of the rack.

Ensure that all power switches on the arrays and the power distribution
busses (PDUs) are OFF.

Locate the main power cables from the PDUs to the underfloor power
connectors and unplug all of them.

Tie the main power cables to the rack frame to prevent them from
dragging on the floor when moving the rack.
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o Fomer cable
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Fouer cable —

Figure 5-4: Disconnecting Power Cables from a Rack

Disconnecting the Fibre channel interface cable

Complete the following instructions to disconnect a fibre channel interface
cable from the host connector on the control unit.

NOTE: If the connector is tight in the socket and cannot be easily

A removed, do not pull hard on it to remove it. Instead, gently wiggle the
cable out of the socket on the host connector.

1. Remove the clamps (1) holding the Fibre channel cables to the rack.
2. Disconnect the Fibre channel cable retainer (2) from the cable.

3. Pull the cable out of the host connector.
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Figure 5-5: Disconnecting Interface Cable (AMS 2100/2300 shown)

Long term array storage

The cache backup batteries in an AMS 2000 Family array cannot hold a
charge indefinitely. If you do not use an array for six months or more, move
the batteries to a system that is being used, or turn the array on for at least
24 hours once every six months.

battery will likely discharge completely. When the battery
completely discharges, it may be damaged and you may not be able
to recharge it. To prevent this from happening, charge the battery
for a minimum of 24 hours at least once every six months.

: CAUTION! If the array is not energized for more than 6 months, the
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Troubleshooting

This chapter provides information to help you identify and resolve
problems that you may encounter with a Hitachi AMS 2000
Storage System. The following key topics are covered:

O Getting help

O Troubleshooting tables

a

Troubleshooting flowcharts

a

Recovering from failures

a

Troubleshooting based on LED indications

Troubleshooting 6—1
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Getting help

If you have difficulty with any of the procedures included in this chapter, or
if a procedure does not provide the answer or results you expect, please
contact the Hitachi Data Systems Customer Support team. See the Getting
help section in the Preface of this manual.

Troubleshooting tables

Table 6-1 lists common problems and their solutions. Detailed solutions are

described in this chapter. The solutions include flowcharts and other
instructions to assist you in solving these problems.

Table 6-1: Problems and Solutions

Symptom

Possible Cause

Action

Missing or
damaged parts

« Packing error
* Shipping damage

If any of the contents listed on the packing list that is
included with the unit are missing or damaged,
contact your place of purchase.

A failure other
than an array
failure occurs

No power to host and/or
array

1. Check that the host and the array are turned on.

2. Ensure that power cables to the equipment are
connected.

3. Ensure that the power source is operational.

Communication failure with
host

1. Verify that the port activity LEDs on the Fibre
Channel data ports being used are is ON. If not,
try a different Fibre Channel data port.

2. Check the LUN Manager, mapping and LUN
settings.

Array or part has
failed

Array or part has failed

1. Start Navigator 2. If it fails to start, see Navigator
2 does not start on page 6-8.

2. Go to the Explorer pane and select Resources >
Arrays.

3. In the Array List window, check for a failed array.
If you find one, select Components > Trays.

4. From the Alerts screen, click Details to check for
additional failed parts.

5. Read any detailed information about the failed
part.

6. If the failed component is a drive, order a
replacement drive from the Web Portal at http://
support.hds.com.

An unidentified
failure has
occurred

Software failure

1. If using preinstalled software (see Features and
Benefits in Chapter 1 in the Hitachi AMS 2100/
2300 and AMS 2500 Hardware Guides. Refer to
the documentation for that product.

2. Turn off the AMS 2100/2300 array. Verify that the
front panel Power LED goes OFF. If the Power LED
is ON, disconnect both power cables and verify
that the front panel Power LED is OFF.

3. Turn on the AMS 2100/2300 array and verify that
the Ready LED goes ON.

4. If these steps do not resolve the problem, see
Array or part has failed, above.

Troubleshooting
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Table 6-1: Problems

and Solutions (Continued)

Symptom

Possible Cause

Action

Navigator 2 does
not start

Communication failure with
host or management
console

= Check and reset communications settings.

= Check and reconnect LAN cables. Replace if
needed.

= Check LEDs and take appropriate action. See the
LEDs section in this table.

= Check and restore power to equipment as needed.

= Be sure the computer acting as the management
console meets the minimum requirements
described in the section titled Prerequisites in the
Hitachi AMS 2100/2300 and AMS 2500 Hardware
Guides.

= Check the settings of your browser.

= Verify that the correct IP address was entered in
the browser address field.

= Verify that the Navigator 2 server is working.

= Verify that the host has Java Runtime
Environment (JRE) version 1.6 (update 2)
installed. This is a free download from http://
java.sun.com/javase/downloads/index.jsp.

« If these steps do not fix the problem, you may
need to reinstall the Navigator 2 software.

Corrupt Navigator 2
installation

Reinstall Navigator 2. See Chapter 7 in the Hitachi
AMS 2100/2300 and AMS 2500 Hardware Guides.

Navigator 2 does
not run

Incorrect communication
setting: Negotiation

Check the negotiations settings on the management
console, and array. Make sure they are the same.
The default value for the negotiation is Auto.

Incorrect value set for the
IP address, subnet mask,
or default gateway of array

Set a suitable value for the customer's environment
for the IP address, subnet mask, and default gateway
of array.

[IPv4 default value]

controller #0:

IP address:192.168.0.16

Subnet Mask:255.255.255.0

Default Gateway:0.0.0.0

controller #1:

IP address:192.168.0.17

Subnet Mask:255.255.255.0

Default Gateway:0.0.0.0

[IPv6 default value]
controller #0:

IP Address:Auto
controller #1:

IP Address:Auto

Communication failure with
host or management
console

1. Check and reset communications settings.
2. See next section in this table.

Troubleshooting
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Table 6-1: Problems

and Solutions (Continued)

Symptom

Possible Cause

Action

Navigator 2
cannot
communicate
with the array

In addition to
this table, see
the flowchart
Figure 6-
2:Flowchart -
Navigator 2
Cannot Connect
to an Array on

iSCSI LAN cables broken or
not properly connected

If using iISCSI connections, connect a category 5e or
category 6 LAN cable to the RJ-45 connector marked
LAN and the management console

One or more units are
powered off or do not have
power.

1. Check the array power cables, power sources,
power switch, and Power LED.

2. Check whether other devices in your network,
such as a router or switch, are the cause of the
problem.

3. Turn off the array. Verify that the front panel
Power LED goes OFF. If the Power LED stays ON,
disconnect both power cables and verify that the
front panel Power LED is OFF.

4. Turn on the array, wait about 4 minutes for the
POST to complete, and verify that the Ready LED
goes ON.

5. If these steps do not resolve the problem, see
Array or part has failed, above.

Communication failure: the
array is set to use the DHCP
server

= When the array is set to use the DHCPv4 server,
connect with the IP address assigned by the
DHCPv4 server. When using the DHCPv4 server, it
is recommended that the array be set to statically
(Static) assign IP address.

« If the IP address is not assigned from the DHCPv4
server to the array when the array is set to use
the DHCPv4 server, Navigator 2 cannot be
connected to the array. Consult with your network
administrator, and review the DHCPv4 server
settings.

e The default value is DHCPv4:0Off (uses a Static IP
address)

Communication failure:an
incorrect value set for the

Set a suitable value for the customer's environment
for the IP address, subnet mask, and default gateway

page 6-9 IP address, subnet mask, of array.
or default gateway of array | [default value]
controller #0:
IP address:192.168.0.16
default gateway:0.0.0.0
Subnet Mask:255.255.255.0
controller #1:
IP address:192.168.0.17
default gateway:0.0.0.0
subnet mask:255.255.255.0
Communication failure: the | When the same IP address as the other arrays or
array is set to use the same | hosts is set for the array, Navigator 2 cannot be
IP address as other arrays | connected correctly to the array. Set the array IP
or hosts. address to one that is not used by any other array or
hosts on the LAN.
TCP/UDP port filtering is = The standard default TCP port number for
being performed on the Navigator 2 is 2000. The secure port is 28355. Set
network switch. a suitable value for the customer's environment.
= Be sure to change the port number in the
environment using the Cisco SIP Phone.
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Table 6-1: Problems

and Solutions (Continued)

Symptom

Possible Cause

Action

Is the Search Array being
performed across the IPv6

routers?

The Auto Search Array of IPv6 uses link-local scope
multicast. The IPv6 router is unable to transfer this
multicast to other local link, so the IPv6 router is
unable to search array across the IPv6 router. In case
of between different local links, register the array by
the static address search.

Host cannot
access storage

Communication failure with | 1.

host or management
console.

If you are using Fibre Channel, verify that the port
activity LED on the used Fibre Channel data ports
is ON or flashing.

Check that all Fibre Channel cables are connected
securely at both ends.

If you are using iSCSI, ping the array from the
host. If the ping fails, verify that the host is
communicating with the array at the appropriate
IP address.

. Check whether other devices (routers, switches,

etc.) in your network) are the cause of the
problem.

. If these steps do not fix the problem, contact

Technical Support. See Getting help in the Preface
of this manual.
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Table 6-2: LED Failure Indications

Unit Symptom Possible Cause Action
In addition to this table, also see Troubleshooting based on LED indications on page 6-12.
Power LED OFF 1. Array power switch OFF 1. Ensure that the array power
2. Power supplies not plugged switch is ON
in 2. Check that the power cable
3. PDB switch or breaker OFF connections to the array and the
4. No electric supply to rack PDB are secure.
3. Ensure that the PDB switches
are ON
4. Verify electricity supply to the
rack. Work with facility
administrator to restore power.
5. If these steps do not fix the
problem, contact Technical
Support. See Getting help in the
Preface of this manual.
Ready LED OFF Array failure Please contact Hitachi Data
Base Unit Systems Technical Support. See the
Getting help section in the Preface
of this manual.
Ready LED slow Not a failure. Firmware Use the array normally.
blink download is complete. The
array is fully operational.
Ready LED fast Not a failure. The firmware is | Wait until the light is ON steady
blink being updated (do not turn off | before attempting to replace parts
the array). or use the array.
Warning LED ON Nonserious Error. The base See the Alerts & Events window in
unit can continue to operate. | Navigator 2 for information about
the error.
Alarm LED ON A serious error has occurred in | Please contact Hitachi Data
the array. Systems Technical Support. See the
Getting Help section in the Preface
of this manual.
Disk Drive Alarm LED The drive has failed Back up data and replace the drive.
Backup Ready LED Not a failure. The battery is Allow battery to charge fully.
Battery blinking slowly (1 | not fully charged.
blink per second)
Ready LED OFF or | Abnormal status Replace battery.
high-speed
blinking (8 blinks
per second):
Power Ready LED OFF No power to power supply 1. Ensure that power cables to the
Supply equipment are connected.
2. Ensure that the power source is
operational.
Ready LED Not a failure. Means that Use normally
blinking power is connected to the
power supply.
Alarm LED ON The power supply has failed. Replace the power supply.
6—6 Troubleshooting
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Table 6-2: LED Failure Indications (Continued)

Unit Symptom Possible Cause Action
Controller C-Power LED ON The cache memory is backed
up.
RST LED blinking | Not a failure. Blinks while the | Wait until reset completes before
base unit is resetting. using the base unit.
Link LED OFF Link status is abnormal Check LAN cable connections and
ACT LED OFF No data is being transferred. com_munlcatlons settings. Se_e
Navigator 2 cannot communicate
with the array in Table 6-1.
6 (slow) Voltage on the control unit is | Replace the controller.
abnormal. (Reset of the
=2 control unit is not canceled.)
"E 1 (fast)? SRAM error.
2 2 (fast) ENC hard error.
Yils (fast) Firmware error in flash
|_
S memory.
4 (fast) CUDG error in ENC.
LCT LED ON Boot section error in the ENC
firmware, a RAM error, or ENC
hard configuration error.
Expansion Power LED OFF 1. Array power switch OFF 1. Ensure that the ENC cables are
Unit connected from the base unit to

2. Power supplies not plugged
in

3. PDB switch or breaker OFF

4. No electric supply to rack

the expansion unit and that
Ensure that the array power
switch is ON

2. Check that the power cable
connections to the expansion
unit and the PDB are secure.

3. Ensure that the PDB switches in
the rack are ON.

4. Verify electricity supply to the
rack. Work with facility
administrator to restore power.

If these steps do not fix the

problem, contact Technical Support.

See Getting help in the Preface of

this manual.

Locate LED ON

Indicates that a non-fatal
failure in the expansion unit,
but which does not stop the
unit from operating.

Indicates that the expansion
unit has been added to the
array with the power turned on
(this is not an error).

a.When blinking fast, the LED

is on for 400 ms and off for 200 ms for each fast blink. After the
number of fast blinks has completed, the LED is off for one second.

Troubleshooting
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Troubleshooting flowcharts

The following section provides step-by-step flowcharts that can assist you
in solving two common problems with Navigator 2.

Navigator 2 does not start

Figure 6-1 provides a series of troubleshooting steps to follow if Navigator
2 does not start upon entering the login URL in your web browser. Look for
a communication failure with the host or a corrupt installation.

Ensure that the environment . . . .
is supported by Navigator 2. See “Recovering from Failures” in this chapter.

See “Prerequisites” in »

Chapter 7, Configuration.

No problem in the environment

No ;

Does the Web browser run? | Check the system settings

Yes

Is the Navigator 2 login See “Recovering from Failures” in this chapter.
window displayed? Yes
No v p| Restore Navigator 2
server operation

If the host and client
computer are different No : Yes
systems, verify that the host See “Recovering from
on which Navigator 2 is

installed is running. No T h |
\—ﬂ ry another array

Yes *

- Y Enter the correct address
Verify that'the correct No | v |

address is entered.

Yes *4 No See “Recovering from Yes
Failures” in this chapter.
When the host and client
systems have different

network settings, consult with See “Recovering from Failures” in this chapter.
the network admin and check

the settings of both systems.

* No problem in the network setting

Consult your host administrator See “Recovering from Failures” in this chapter.
and check the firewall setting.

Y

Reinstall Navigator 2

Y

Consult your host
administrator and check the
firewall setting.

* No problem in the firewall setting

Contact HDS Product Support.

Is the failure recovered? See Getting help in this chapter.

Yes

Figure 6-1: Flowchart - Navigator 2 Does Not Start
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Navigator 2 cannot connect to an array

Figure 6-2 provides a series of troubleshooting steps to follow if Navigator
2 runs but cannot connect to an array.

Navigator 2 does not
connect to any array. The
status is -------- .

Power LED | Check the power cables

Turn on the Power

Check the Power LED on the IS OFF and connect them if : :
array and make sure that needed. Verify that the switch and wait for
the array is turned on. rack has power and the the Ready LED to
distribution buses are come on.
Poyver LED turned on. Ready LED Ready LED
's ON is ON is OFF

Check the Alarm LED on the wait for the Ready LED to

selected array. come on, and check the Alarm LED is ON -

Alarm LED | cycle the power switch, @
i is ON

Alarm LED. Repeat three
Alarm LED is OFF times.

Check the LAN cable
Ready LED between the See “Recovering from

Check the Ready LED on the \_is ON Failures” in this chapter.

. management console and
selected array and verify the array. Check for a
that it is ON. .

communications failure

Ready LED is OFF between Navigator 2 and
the array. See Table 8.1

Turn the powér switch OFF
and check the Power LED.

Power LED goes off OR it stays on for more than
20 minutes, even with the power switch off.

Unplug the power cables
from both power supplies
in the base unit, then
reconnect them.

AJ
Turn on the Power switch and
verify that the Power LED is ON. Ready LED is OFF
Wait at least four minutes and |

check the Ready LED. (1)

%Ready LED is ON

Recheck the power on/off Power LED is ON
operation. Turn the Power switch P
FF and check the Power LED. (2

Power LED is OFF

urn on the Power switch, wait a Ready LED is OFF
least four minutes and check the -

Ready LED. (1) (2)
Ready LED is ON V

Contact HDS Support. See
“Getting Help” in this chapter.

Notes:

(1) The Ready LED normally lights about four minutes after the power is turned on but can take as long as 20
minutes depending on the array status. If the Ready LED does not light within 20 minutes, check the Power LED
and verify that it is ON. If it is not ON, check the power cables and the power to the rack.

(2) If the Power LED stays on when the Power switch is turned OFF, the array may not have powered off correctly.
Turn the power on and back off again, then recheck the Power LED.

Figure 6-2: Flowchart - Navigator 2 Cannot Connect to an Array
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Recovering from failures

An array failure may have occurred if one or more of the following occurs:
e The AMS 2100/2300 array sends an email alerting you to a failure.

e The Alarm or Warning LED on the front panel goes ON.

e The Ready LED on the front panel is OFF.

« You experience performance deterioration with the AMS 2100/2300
array.

e A LUN cannot be recognized.

< A host cannot see a Fibre channel data port on the AMS 2100/2300
array.

If one or more of these actions occurs, perform the following steps to
recover form the failure:

1. Log in to Navigator 2 Enter the following URL in the address field in the
web browser:

http://<IP address of management console PC>:23015/
StorageNavigatorModular/Login

2. The Array List window is displayed.

A\

NOTE: If Navigator 2 does not start, a communication failure with the
Navigator 2 server may have occurred or the Navigator 2 server may not
be started normally. See “Navigator 2 does not start” in Table 6-1:Problems
and Solutions, on page 6-2 and Figure 6-1:LED Failure Indications, on
page 6-8.

3. In the Arrays area, check the status and serial number of the array
where the failure occurred (see Figure 6-3 on page 6-10).

Hitachi Storage Navigator Modular 2

driles o elps #9924 In 051 system Close] [Lopes]
[ o, ot esmm— emmmmm memmms o |
= Resourcos Arrays
CETT | Arrar
¢ Adminirtratizn
b Sutiings Error Manitorsng
All Arrays Stalus :i‘.w ------ 1 Error Menituring  Seoped
Hrrays
e Sl el
- :m‘ﬁ sratis GrolE Type Serisl Ho, Ef:‘f"‘:_"r Eﬁ:tﬁ::fﬂ :':_';:’" E::
'n [Dywarming FABN  S1000013 40008 BIO.068  Yas 125
o 7 igamal SARDD o 5 0GR 530768 vaE 135,
r ysaming SADDT £00.068 1.0T0 | ram 125
I Sywaming SADDD  OLDORILE LMD 001,040 Yar 171)
- igrearmal DA am¥1:r Y- M Ve 121}
r| a Hagm a 121,
Clickthe Array Mame. C heck the serial number.
! | SLavER
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Figure 6-3: Locating the Array Name and Serial Number
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off or there may be a network failure between Navigator 2 and the array.

f NOTE: If Navigator 2 cannot access The array, the array may be turned

See Table 6-1:Problems and Solutions, on page 6-2 for more information.

4.

If you received an email about the failure or used SNMP to detect the
failure, check that the hardware serial number in the email/SNMP
matches the one on The array (see Figure 6-3 on page 6-10).

Check the status column of the system that matches the hardware serial
number checked in the previous step.

Normal = The array is operating normally. The fault may have
occurred between the array and the host. See “A failure other than
an array failure occurs” in Table 6-1:Problems and Solutions, on
page 6-2.

--- = Navigator 2 cannot access The array. The MAIN SW switch
may be set to the OFF position or a network failure may have
occurred between the host and the array. See “Navigator 2 cannot
communicate with the array” in Table 6-1:Problems and Solutions,
on page 6-2.

From the Arrays area shown in Figure 6-3, click the name of the array.
When the next screen appears, click either Alerts & Events in the Array
List window or Check for Errors in the Common Array Tasks area. In

the Alert Parts tab, check for the failed part, such as a disk drive (see
Figure 6-4).

If a disk drive is shown, replace the drive. See Replacing a disk
drive on page 4-6.

If The array is shown, the array is faulty and should be replaced.

If neither appears in the failure list window, a software failure may
have occurred. See “Unidentified failure has occurred” in Table 6-
1:Problems and Solutions, on page 6-2.

HSNM2 HITACHI i

4 File4 Go4 Help4 Logged in as: system
= Resources - {J§ orsoom sso10027 | Alerts & Events
|mavayesniesngs] 4 @ Companents DFE00M_85010027 > Alerts & Events
¥ Administration » 2 Groups T
b Settings » (@ Replication
Array Status  {yWarning serial No. 85010027

» [[zh Settings
Ehits Type DFE00M Microprogram Revision  0840/C

Alert Parts | Event Lag
Part Status
& ATray0 Bywarmin a

Show Details

Figure 6-4: Example of the Failure Parts List Tab
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7. If an entry appears in the failure parts list window, click Show Details
in the lower right corner of the screen for detailed information (see
Figure 6-5). To remove the information, click Close.

HSM M2 HITACHI
Alarm Information sl
Failure Code: WSAABO
Alert Part:
Part: Tray

Recovery Procedures:

Stepl: Check the power cables and power sources.
If they ara not conracted firmby, adjust the comnection, cick Clasa and canfirm the &lerts scraan
again, IT the failure sull remains, go throwgh the Tollowing steps.

Btep?: Order an new array,
To ceder an new anay, please access 1Then mput the following infarmation,

Product Meme:

Part Sarial Mo.: n0ononon
Failuwre Code: WEAARD
Ordaring Code: FCA0LL5F

Stap. place The array.

Afrar racening @ new ray, pleass replate the aray sccordng 1o the Guck Gude includsd in the
raplacament part packaga.

Stepd: Confirm the recovery,
aftar raplacament, confirm the falure recavery at slart screan (from tha navigation trea). IF thare

FEMan: Lalure glease contatl call center.

Figure 6-5: Example of an Alarm Information Window

Troubleshooting based on LED indications

This section provides step-by-step procedures to help determine the cause
of failures that are indicated by the LEDs on the array. This section is
intended to be used along with Table 6-2:LED Failure Indications, on
page 6-6.

Verify that a failure is recovered after taking the appropriate actions for the
following LED indications.

Troubleshooting
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replication/TrueCopy Extended Distance configuration, restarting the base

f When a base unit is used as the remote unit in a TrueCopy remote

unit can cause the following events:

Both paths of TrueCopy remote replication/TrueCopy Extended
Distance are blocked.

At the time the path is blocked, Navigator 2 sends a failure notice to
the users whose email addresses are configured in the Alerts and
Events window in Navigator 2. The alert contains information regarding
the Email Alert and SNMP Agent Support features, and TRAP. Follow
the instructions in the email alert. After the remote unit has restarted,
the path blockade automatically recovers and the paths are available
for use.

If the pair status of TrueCopy remote replication/TrueCopy Extended
Distance is PAIR or COPY, the pair status changes to PSUE.

When the base unit must be restarted, change the pair status of
TrueCopy remote replication/TrueCopy Extended Distance to PSUS,
and then restart the unit.

base unit while the spin-down is in progress, the spin-down may fail

f NOTE: When the Power Saving storage feature is used, if you restart the

because it recognizes the host immediately after the unit starts.

After the spin-down has completed, check the RAID Groups and make sure
that none of them are set to the “Normal (command monitoring)” power

saving status, then restart the unit. If the spin-down fails, start the spin-
down again.

The power LED does not turn on

1.
2.

Turn the power switch ON.

Is the POWER LED on the base unit on?
Yes: Go to step 10.
No: Power on the host computer.

Is the POWER LED on the base unit on?
Yes: Go to step 10.
No: Turn the power switch OFF.

Check the PDB to verify that electricity is being supplied to the unit.

. Verify that the AC cable is correctly connected to the power supply

socket and the equipment.
Turn the power switch ON.

Is the POWER LED on the base unit on?
Yes: Continue normal operation.
No: Turn the power switch OFF.

Call your maintenance engineer. Go to step 10.

Is the READY LED on?
Yes: Continue to use the equipment in its current operational state. If
the READY LED (green) blinks at a high pace, the download of the ENC
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firmware is executed. Even when the READY LED (green) blinks, the
subsystem is operational.

No: Refer to (3) READY LED does not turn on or READY LED has turned
on once and then turn off off.

10. End of procedure.

The power LED has turned off

1.

7.

Is electricity supplied to the equipment?
Yes: Go to step 2.
No: Supply electricity to the unit, and then restart the unit. Go to step 2.

Set the main switch to Off.
After waiting for more than one minute, set the main switch to On.

Is the POWER LED on the base unit on?
Yes: go to step 5.
No: Set the main switch to Off.

Call your maintenance engineer. Go to step 7.

Is the READY LED on the base unit on?

Yes: Continue to use the equipment in its current operational state. If
the READY LED (green) blinks at a high pace, the download of the ENC
firmware is executed. Even when the READY LED (green) blinks, the
subsystem is operational.

No: Refer to Ready LED does not turn on (next section)

End of procedure.

Ready LED does not turn on

This procedure is also used when the Ready LED has turned on once and
then turns off.

1.

Is the Power LED on the base unit on?
Yes: Go to step 2.
No: Go to step 4 in The Power LED does not turn on.

Is the Alarm LED on the base unit on?
Yes: Refer to Alarm LED has turned on on page 6-15.
No: Go to step 3.

Does the Ready LED (green) on the base unit blink at high speed?
Yes: Wait for up to 30 to 50 minutes until the Ready LED (green) on the
base unit lights because the automatic download of the ENC firmware is
in progress. Even when the Ready LED (green) blinks, the subsystem is
operational.

No:

Does the Warning LED (orange) blink at high speed?

Yes: Wait until the Warning LED (orange) on the base unit is off, and the
Ready LED (green) on the base unit lights because the update of the
flash program is executed.

No: Go to step 5.

Turn off the Power switch.

. After waiting for more than one minute, turn on the Power switch.

Troubleshooting
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7.

After 4 minutes, does the ready LED on the base unit go on?

Yes: Continue to use the equipment in its current operational state. If
the Ready LED (green) blinks at high speed, downloading of the ENC
firmware is in progress. Even when the Ready LED (green) blinks, the
array is operational. And go to step 10.

No: go to step 9.

Set the main switch to off.

. Contact Technical Support. See Getting help in the Preface of this

manual.

10. End of procedure.

Alarm LED has turned on

1.
2.

Identify the components in which a failure occurs.

Replace the failed components. See the Hitachi AMS 2000 Family
Storage System Service Guide for instructions.

Warning LED has turned on or blinks

1.

Does the WARNING LED (orange) blink at high speed?

Yes: Wait until the WARNING LED (orange) on the base unit is off, and
the READY LED (green) on the base unit lights because the firmware is
being updated.

No: Go to step 2.

Does the WARNING LED on the base unit blink at low speed?

Yes: Use Navigator 2 to identify the failure in the base unit, then go to
step 6.

No: Go to step 5.

Is the READY LED on the base unit on?

Yes: Go to step 5.

No: Refer to (3) READY LED does not turn on or READY LED has turned
on once and then turn off off.

Identify in which components a failure resides in the base unit.

. Continue to use the equipment and contact Hitachi Data Systems

Technical Support. See Getting help at the beginning of this chapter.

. End of procedure.
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When an unknown failure occurs in an array

The troubleshooting flowchart in Figure 6-6 describes the procedure to

identify and repair a failed part when Navigator 2 does not display the failed
part information.

Iz the SHMP Soent ™ USBd (Rt ne Shmp
EEFH%“UJ.;‘S? o manual to recover
l hot Uz the failure.

Turn off the main switch
and check the Power
LEL:.

¥

Dizconnect all povwer cables
from all unitz inthe array.

v

Reconnect all povwetr cables
to all unitz inthe array.

¥

Turn an the main switch ™. LED is OFF

and check the Ready LED.
$LEDEON | i o
Check the YWarning LED.
wLED is ON
Check the failed patt in \Nnthing ig dizplayed
the Failure list window in /

Mavigator 2. ¥

lF‘ar’[ iz dizplayed Turn the main switch
aff and an three times.

Check part details.

! v

Use the support portal Check the Power LED.

to orcer replacement
Contact HDS
Technical Support

parts.
Figure 6-6: Recovering a Failure That Cannot Specify the Failed Part
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Wait at least 20 minutes
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Errors

This chapter provides information about the errors and error
messages that can be displayed by the Hitachi AMS 2000 Storage
System software. The following key topic is covered:

O Error recovery

Errors 7-1
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Error recovery

After you replace a part with a spare unit and the error recovery completes
normally, check the Alerts window in Navigator 2. You should see the
information messages shown in the following tables.

Data recovery when a blocked disk is detected

WO60HH HDU alarm (Unit-x, HDU-y)
WOQ09zab HDU alarm (Unit-x, HDU-y)
WOAzab SATA HDU alarm (Unit-x, HDU-y)

recovery

1008xy Data recovery to spare HDU / I008HH Data recovery to spare HDU

onto Spare Disk

11GG0O0 HDU changed to spare (Unit-x, HDU-y)

changed to the spare
disk, and the spare disk
before the failure is
changed to the data
disk (see Note *).

WO061HH Spare HDU alarm (Unit-x, HDU-y)
WO0Bzab Spare HDU alarm (Unit-x, HDU-y)
WOCzab SATA Spare HDU alarm (Unit-x, HDU-y)

Note **).

*This message (11GGO00) has set “Spare Drive” of “Configuration Settings” - “Restore
Options” of the Hitachi Storage Navigator Modular 2 to variable (default value). This
message is displayed after the disk drive restoration is completed if the capacity and the
rotational speed of the blocked disk drive and the spare disk drive at the data recovery
destination are matched and both of them are not the disk drives of the rkak when
“applying no copy back mode on all the units” is set to disable. Also, this message is
displayed after the disk drive restoration is completed if the disk drive capacity of the
blocked disk drive and the spare disk drive at the data recovery destination is matched
when “spare disk drive active mode” is variable and “applying no copy Back Mode on All
the Units” is set to enable.

**This message (WOCzab) is displayed in the Warning Information.
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Data recovery (dynamic sparing from data disk to spare disk)

I115Axy Dynamic sparing start / I15AHH Dynamic sparing start

recovery

1008xy Data recovery to spare HDU / I008HH Data recovery to spare HDU

onto Spare Disk

11GG00 HDU changed to spare (Unit-x, HDU-y)

changed to the spare
disk, and the spare disk
before the failure is
changed to the data disk
(see Note *).

WO60HH HDU alarm
WO09zab HDU alarm
WOAzab SATA HDU alarm

Note **)
WO61HH Spare HDU alarm (Unit-x, HDU-y)
WO0Bzab Spare HDU alarm (Unit-x, HDU-y)
WO0Czab SATA Spare HDU alarm (Unit-x, HDU-y)

Note T and Note T71)
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Copy back

*This message (11GGO0O0) is displayed in the Warning Information.

**This message (WOAzab) is displayed only when “11GG00 HDU changed to spare (Unit-
X, HDU-y)” is not displayed before this.

TThis message (WOCzab) has set “Spare Drive” of “Configuration Settings” - “Restore
Options” of the Hitachi Storage Navigator Modular 2 to variable (default value), and it
is displayed after the Disk Drive restoration is completed if the capacity and the
rotational speed of the blocked Disk Drive and the Spare Disk Drive at the data recovery
destination are matched and both of them are not the Disk Drives of the RKAK when
“Applying No Copy Back Mode on All the Units” is set to disable. Also, this message is
displayed after the Disk Drive restoration is completed if the Disk Drive capacity of the
blocked Disk Drive and the Spare Disk Drive at the data recovery destination is matched
when “Spare Disk Drive Active Mode” is variable and “Applying No Copy Back Mode on
All the Units” is set to enable.

However, when the Power Saving function is installed and enabled, if the Spare Disk
setting is made for the Disk Drives #0 to #4 of the RKM/RKS or the Disk Drives #0 to
#3 of the Additional Chassis (RKAK), the Copy backless does not operate during the
data recovery to the Disk Drive set as a Spare Drive, and the Copy back surely operates
after changing the Disk Drive.

T1This message (WOCzab) is displayed only when “11GG00 HDU changed to spare (Unit-
X, HDU-y)” is displayed before this.

1140xy System copy started / 1140HH System copy started

recovery (see Note)

1141xy System copy completed / 1141HH System copy completed

area recovery (see Note)

1150xy Data recovery started / 1150HH Data recovery started

recovery

1151xy Data recovery completed / 1151HH Data recovery completed

recovery

A\

NOTE: This message is displayed only when the Disk Drives, including the
Disk Drives #0 to #4 of the RKM/RKS.

When the recovery terminates abnormally, whichever [1142xy System copy
failed (Unit-x, HDU-y)] or [1142HH System copy failed (Unit-x, HDU-y)] or
[1152xy Data recover failed (Unit-x, HDU-y)] or [1152HH Data recover failed
(Unit-x, HDU-y)] is displayed. Take a recovery action following the
messages.
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Confirming completion of data recovery or copy back

Select Information Message in Navigator 2 and make sure that the data
recovery is completed normally.

Table 7-1 shows the standard of the time required of the Correction copy
and the Copy back when selecting optional numbers of the Disk Drives
which configure the RAID Group. The time required of the Correction copy
and the Copy back also increases as the number of the Fibre Channel or S-
ATA Disk Drives that configures the RAID Group increases.

The correction copy, copy back and dynamic sparing do not operate
mutually at the same time and also they do not operate at the same time
for two or more Disk Drives. Therefore, when the data of two or more Disk
Drives (n Disk Drives) was recovered, the time that it takes to complete
recovering all the data of the n Disk Drives becomes n times the standard
time.

Table 7-1 also shows the standard time required for the correction copy or
copy back. The values of storage capacity are calculated as 1 GB =
1,000,000,000 bytes. This definition is different from that (1 KB= 1,024
bytes) shown on PCs you are using.
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Table 7-1: Standard Time Required for the Correction Copy or Copy Back

Item Disk Drive (GB) % 142.61 | 287.62 | 392.73 | 439.44
4 Disk Drives (2D+2P) |40 min 80 min 130 min | 120 min
6 Disk Drives (4D+2P) |60 100 190 170
10 Disk Drives (8D+2P) |90 150 280 260
14 Disk Drives RAID 6 (12D+2P) | 120 240 380 360
18 Disk Drives (16D+2P) | 160 320 500 480
30 Disk Drives (28D+2P) | 250 500 780 750
3 Disk Drives (2D+1P) |30 60 110 90
22/'830/ 5 Disk Drives (4D+1P) |50 100 160 150
2300 9 Disk Drives RAID 5 (8D+1P) |80 160 250 240
11 Disk Drives (10D+1P) | 100 200 310 300
13 Disk Drives (12D+1P) | 120 240 380 360
16 Disk Drives (15D+1P) | 140 280 440 420
4 Disk Drives (2D+2D) |40 80 130 120
8 Disk Drives ?i:)D (4D+4D) |40 80 130 120
16 Disk Drives (8D+8D) |40 80 130 120
Correction 2 Disk Drives |RAID 1 | (1D+1D) |40 80 130 120
Copy 2 4 Disk Drives (2D+2P) |30 60 90 90
6 Disk Drives (4D+2P) |50 100 160 150
10 Disk Drives RAID 6 (8D+2P) |80 160 250 240
14 Disk Drives (12D+2P) | 120 240 380 360
18 Disk Drives (16D+2P) | 150 300 470 450
30 Disk Drives (28D+2P) | 250 500 780 750
3 Disk Drives (2Db+1P) |30 60 90 90
AMS 5 Disk Drives (4D+1P) |50 100 160 150
2500 9 Disk Drives RAID 5 (8D+1P) |80 160 250 240
11 Disk Drives (10D+1P) | 100 200 310 300
13 Disk Drives (12D+1P) | 120 240 380 360
16 Disk Drives (15D+1P) | 140 280 440 420
4 Disk Drives (2D+2D) |40 80 130 120
8 Disk Drives ?ﬁ'OD (4D+4D) |40 80 130 120
16 Disk Drives (8D+8D) |40 80 130 120
2 Disk Drives |RAID 1 | (1D+1D) |40 80 130 120
7—6 Errors
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Table 7-1: Standard Time Required for the Correction Copy or Copy Back

Item Disk Drive (GB) ! 142.61 | 287.62 | 392.73 | 439.44
6 Disk Drives RAID 6 (4D+2P) |40 min 80 min 130 min | 120 min
30 Disk Drives (28D+2P) | 40 80 130 120
5 Disk Drives A4D+1P 40 80 130 120
AMS : : RAID 5 ¢ )
2100/ |16 Disk Drives (15D+1P) | 40 80 130 120
2300 14 Disk Drives |Ra|D | (2D+2D) |40 80 130 120
16 Disk Drives | 1+0 (8D+8D) |40 80 130 120
5 2 Disk Drives |RAID 1 | (1D+1D) |40 80 130 120
Copy Back - -
6 Disk Drives RAID 6 (4D+2P) |40 80 130 120
30 Disk Drives (28D+2P) | 40 80 130 120
5 Disk Drives (4D+1P) |40 80 130 120
AMS - - RAID 5
2500 16 Disk Drives (15D+1P) | 40 80 130 120
4 Disk Drives |ga|p | (2D+2D) |40 80 130 120
16 Disk Drives | 1+0 (8D+8D) |40 80 130 120
2 Disk Drives |RAID 1 | (1D+1D) |40 80 130 120

1. These values of storage capacity are calculated as 1 GB
Convention for storage capacity values in the Preface in this manual for more information.

2. The time shown above is a general guideline of a recovery time for a case where no 1/0
operation is requested by a host computer. If an 1/0 operation is requested by a host computer,
the time becomes longer.
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Glossary

This glossary provides definitions of general storage networking
terms as well as specific terms related to the technology that
supports your Hitachi Simple Modular Storage 100 array. Click
the letter of the glossary section to display that page.

GIHII |J/KILIMN|O|PIOIR|S|T|U|V W X|Y|Z

Glossary—1

Hitachi AMS 2000 Family Storage System Service Guide



#

1000Base-T

A specification for Gigabit Ethernet over copper wire. The standard
defines 1 Gbps data transfer over distances of up to 100 meters using
four pairs of Category 5 balanced copper cabling and a 5-level coding
scheme.

A

Array

A set of hard disks grouped logically together to function as one
contiguous storage space.

ATA

Advanced Technology Attachment. A disk drive implementation that
integrates the controller on the disk drive.

B

BIOS

Basic Input Output System. Built-in software code that determines the
functions that a computing device can perform without accessing
programs from a disk.

Bps

Bits Per Second. The standard measure of data transmission speeds.
C

Cache

A temporary, high-speed storage mechanism. It is a reserved section of
main memory or an independent high-speed storage device. Two types
of caching are found in computers: memory caching and disk caching.
Memory caches are built into the architecture of microprocessors and
often computers have external cache memory. Disk caching works like
memory caching; however, it uses slower, conventional main memory
that on some devices is called a memory buffer.

Capacity

The amount of information (usually expressed in gigabytes) that can be
stored on a disk drive. It is the measure of the potential contents of a
device; the volume it can contain or hold. In communications, capacity
refers to the maximum possible data transfer rate of a communications
channel under ideal conditions.

T#[alBC
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Challenge Handshake Authentication Protocol

A security protocol that requires users to enter a secret for access.

CHAP

See Challenge Handshake Authentication Protocol.
D

DHCPv4

Dynamic Host Configuration Protocol version 4. Allows a computer to
join an IP-based network without having a pre-configured IPv4
address. DHCPv4 is a protocol that assigns unique IP addresses to
devices, then releases and renews these addresses as devices leave
and re-join the network.

Duplex

The transmission of data in either one or two directions. Duplex modes
are full-duplex and half-duplex. Full-duplex is the simultaneous
transmission of data in two direction. For example, a telephone is a full-
duplex device, because both parties can talk at once. In contrast, a
walkie-talkie is a half-duplex device because only one party can
transmit at a time.

F

Fabric

The hardware that connects workstations and servers to storage
devices in a SAN. The SAN fabric enables any-server-to-any-storage
device connectivity through the use of Fibre Channel switching
technology.

Firmware
Software embedded into a storage device. It may also be referred to as
Microcode.

Full-duplex

The concurrent transmission and the reception of data on a single link.
G

Gbps

Gigabits per second.
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HBA

Host Bus Adapter. A circuit board and/or integrated circuit adapter
installed in a workstation or server that provides input/output
processing and physical connectivity between a server and a storage
device. An iSCSI HBA implements the iSCSI and TCP/IP protocols in a
combination of a software storage driver and hardware.

HDD
Hard disk drive.

Initiator

A system component that originates an 1I/0 command over an 1/0 bus
or network, such as an 1/0 adapters or network interface cards.

1/0
Input/output.

P

Internet Protocol. Specifies the format of packets and addressing
scheme. Most networks combine IP with a higher-level protocol called
Transmission Control Protocol (TCP), which establishes a virtual
connection between a destination and a source.

IP address

An identifier for a computer or device on a TCP/IP network. Networks
using the TCP/IP protocol route messages based on the IP address of
the destination. The format of an IP address is a 32-bit numeric
address written as four numbers separated by periods. Each number
can be zero to 255 (for example, 192.168.0.200). The current main
address is IPv4 (Internet Protocol Address Version 4) and the next-
generation address is IPv6 (Internet Protocol address Version 6).

IP-SAN
Block-level Storage Area Networks over TCP/IP using the iSCSI
protocol.

ISCSI

Internet SCSI. An IP-based standard for connecting data storage
devices over a network and transferring data using SCSI commands
over IP networks. iSCSI enables a Storage Area Network to be
deployed in a Local Area Network.

T#[alBC
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ISNS

Internet Storage Name Service. A protocol that allows automated
discovery, management and configuration of iSCSI devices on a TCP/IP
network.

L

LAN
Local Area Network. A computer network that spans a relatively small
area, such as a single building or group of buildings.

Loopback address

Loopback address is virtual address that means itself in network. In
case of IPv4 uses “127.0.0.1”, in case of IPv6 uses “::1”. Also “local
host” is used as the host name conventionally.

LU

Logical unit.

LUN

Logical unit number.
M

Middleware

Software that connects two otherwise separate applications. For
example, a middleware product can be used to link a database system
to a Web server. Using forms, users request data from the database;
then, based on the user's requests and profile, the Web server returns
dynamic Web pages to the user.

N

NIC

Network Interface Card. An expansion board in a computer that allows
the computer to connect to a network

R

RAID

Redundant Array of Independent Disks. A disk array in which part of
the physical storage capacity is used to store redundant information
about user data stored on the remainder of the storage capacity. The
redundant information enables regeneration of user data in the event
that one of the array's member disks or the access path to it fails.
SNIA.
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RAID 6

An extension of the RAID 5 array that allows for two simultaneous drive
failures without downtime or data loss.

RPO

Recovery Point Objective. After a recovery operation, the recovery point
objective is the maximum desired time period, prior to a disaster, in
which changes to data may be lost. This measure determines up to
what point in time data should be recovered. Data changes preceding
the disaster are preserved by recovery.

S

SAN

Storage Area Network. A network of shared storage devices that
contain disks for storing data.

SAS

Serial Attached SCSI. An evolution of parallel SCSI into a point-to-point
serial peripheral interface in which controllers are linked directly to disk
drives. SAS delivers improved performance over traditional SCSI
because SAS enables up to 128 devices of different sizes and types to
be connected simultaneously.

SATA

Serial ATA is a computer bus technology primarily designed for the
transfer of data to and from hard disks and optical drives. SATA is the
evolution of the legacy Advanced Technology Attachment (ATA)
interface from a parallel bus to serial connection architecture.

SCSI

Small Computer System Interface. A parallel interface standard that
provides faster data transmission rates than standard serial and parallel
ports.

Session

A series of communications or exchanges of data between two end
points that occurs during the span of a single connection. The session
begins when the connection is established at both ends, and terminates
when the connection is ended. For some applications each session is
related to a particular port. In this document a session is the exchange
of data between groups of primary and secondary volumes.

SMTP

Simple Mail Transfer Protocol. A protocol used to receive and store
email data directly from email servers.

#

A

B

C
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Software initiator

A software application initiator communicates with a target device. A
software initiator does not require specialized hardware because all
processing is done in software, using standard network adapters.

SSD

Solid State Disk (drive). A data storage device that uses solid-state
memory to store persistent data. An SSD emulates a hard disk drive
interface, thus easily replacing it in most applications.

Storage Navigator Modular 2

A multi-featured scalable storage management application that is used
to configure and manage the storage functions of Hitachi arrays. Also
referred to as “Navigator 2.”

Subnet

In computer networks, a subnet or subnetwork is a range of logical
addresses within the address space that is assigned to an organization.
Subnetting is a hierarchical partitioning of the network address space of
an organization (and of the network nodes of an autonomous system)
into several subnets. Routers constitute borders between subnets.
Communication to and from a subnet is mediated by one specific port
of one specific router, at least momentarily. SNIA.

Switch

A network infrastructure component to which multiple nodes attach.
Unlike hubs, switches typically have internal bandwidth that is a
multiple of link bandwidth, and the ability to rapidly switch node
connections from one to another. A typical switch can accommodate
several simultaneous full link bandwidth transmissions between
different pairs of nodes. SNIA.

T

Target

Devices that receive iSCSI requests that originate from an iSCSI
initiator.

TOE

A dedicated chip or adapter that handles much of the TCP/IP processing
directly in hardware. TCP/IP transmission is inherently a CPU-intensive
operation. Therefore, using dedicated hardware that can operate in
parallel with the main processor allows for superior system
performance. Although all iISCSI HBAs have a TOE, a generic TOE only
implements TCP/IP, while an iSCSI HBA implements the iSCSI protocol
in addition to TCP/IP.
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