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Preface

Fujitsu would like to thank you for purchasing our ETERNUS DX60/DX80 Disk storage system.
The ETERNUS DX60/DX80 Disk storage system is designed to be connected to a Fujitsu
(PRIMEQUEST, PRIMERGY, or SPARC Enterprise) or other server.

This guide introduces the user to the ETERNUS DX60/DX80 Disk storage system (referred to as
just "ETERNUS DX60/DX80" in the remainder of this manual), and explains the regular checks
and maintenance required.

Please carefully review the information outlined in this manual.

Third Edition
October 2009

Applicable Environment
H———

The ETERNUS DX60/DX80 was designed and manufactured with user safety in mind. When
using the ETERNUS DX60/DX80, follow the handling instructions, placement and cautionary
notes listed in this guide. If used beyond the limits described, the users may be at risk of personal
injury and/or material damage.

Using this Manual
H———

The manuals provided with the ETERNUS DX60/DX80 contain important information regarding
safe usage.

Please read these manuals carefully before using the ETERNUS DX60/DX80. Pay special atten-
tion to "ETERNUS DX60/DX80 Disk storage system Safety Precautions", and understand the
contents thoroughly before connecting. Keep these manuals in a safe place for future reference.
Fujitsu pays careful attention to the safe use of its products to prevent user injury and/or material
damage. To use the ETERNUS DX60/DX80 properly, please follow the instructions in this man-
ual.
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Preface

The ETERNUS DX60/DX80 is designed, developed and manufactured as contemplated for
general use, including without limitation, general office use, personal use, household use, and
ordinary industrial use, but is not designed, developed and manufactured for use in situations
with accompanying fatal risks or dangers that, unless extremely high safety is secured, could
lead directly to death, personal injury, severe physical damage or other loss (hereinafter "High
Safety Required Use"), including without limitation, nuclear reaction control in nuclear facility,
aircraft flight control, air traffic control, mass transport control, medical life support system, and
missile launch control in weapon systems. Do not use the ETERNUS DX60/DX80 for High
Safety Required Use without securing the sufficient safety level required. If you wish to use
the ETERNUS DX60/DX80 for High Safety Required Use, please consult with our sales
representative before such use.

Electromagnetic compatibility
Emissions: FCC Class A, EN55022 Class A and CNS 13438 Class A
Immunity: EN55024

Safety
CAN/CSA C22.2 No. 60950, UL60950 and EN60950

Class 1 laser product

UNIX is a registered trademark of The Open Group in the United States and other countries.
Microsoft, Windows, and Windows Server are either registered trademarks or trademarks of
Microsoft Corporation in the United States and/or other countries.

Sun, Sun Microsystems, the Sun Logo, Solaris and all Solaris based marks and logos are trade-
marks or registered trademarks of Sun Microsystems, Inc. in the U.S. and other countries, and
are used under license.

All SPARC marks are trademarks or registered trademarks of SPARC International, Inc. in the
U.S. and other countries, and are used under license. Products with a SPARC mark are based
on the architecture developed by Sun Microsystems, Inc.

HP-UX is a trademark of Hewlett-Packard in the U.S. and other countries.

Linux is a trademark or registered trademark of Linus Torvalds in the U.S. and other countries.
AlX is a trademark of IBM Corp.

VMware, VMware logos, Virtual SMP, and VMotion are either registered trademarks or trade-
marks of VMware, Inc. in the U.S. and/or other countries.

The company names, product names and service names mentioned in this document are regis-
tered trademarks or trademarks of their respective companies.

Screen shot(s) reprinted with permission from Microsoft Corporation.

Copyright 2009 FUJITSU LIMITED
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About this Manual

This guide introduces the ETERNUS DX60/DX80 to the user and explains how to check and
maintain the ETERNUS DX60/DX80 on a regular basis.
Refer to the manuals for each peripheral concerning details not included in this manual.

Organization
H———

This manual is organized as follows:

Chapter 1 Overview

This chapter provides an external view of the ETERNUS DX60/DX80, and explains the
special features, data configurations of RAID groups, and specifications of the ETERNUS
DX60/DX80.

Chapter 2 Hardware

This chapter describes the hardware components of the ETERNUS DX60/DX80 and details
of the basic operation methods of the ETERNUS DX60/DX80, such as how to turn the power
on and off.

Chapter 3 Installation
This chapter describes the ETERNUS DX60/DX80 installation.

Chapter 4 Setup
This chapter describes how to connect and setup the ETERNUS DX60/DX80 for operation.

Chapter 5 Installing Optional Products
This chapter describes how to attach optional products.

Chapter 6 Operation and Troubleshooting

This chapter describes points to note when operating and performing maintenance for the
ETERNUS DX60/DX80. Also, this chapter describes how to respond to any problems which
may occur.

Read this chapter when operating or performing maintenance on the ETERNUS DX60/DX80,
or if an error

"Specifications", "Events detected by ServerView", and "About Using of Open Sources" are
described as appendixes.

Refer to the manuals for each peripheral concerning details not included in this manual.

P3AM-3042-03ENZ0
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About this Manual

Warning Notations
H———

Warning signs are shown throughout this manual in order to prevent injury to the user and/or
material damage. These signs are composed of a symbol and a message describing the recom-
mended level of caution. The following explains the symbols, their levels of caution, and their
meanings as used in this manual.

This symbol indicates the possibility of serious or fatal injury if the
/A\WARNING| ETERNUS DX60/DX80 is not used properly.

This symbol indicates the possibility of minor or moderate personal

A CAUTION injury, as well as damage to the ETERNUS DX60/DX80 and/or to other
users and their property, if the ETERNUS DX60/DX80 is not used
properly.

IMPORTANT This symbol indicates IMPORTANT information for the user to note

when using the ETERNUS DX60/DX80.

The following symbols are used to indicate the type of warnings or cautions being described.

Electric Shock AThe triangle emphasizes the urgency of the WARNING and
CAUTION contents. Inside the triangle and above it are details
concerning the symbol (e.g. Electrical Shock).

No Disassembly (O The barred "Do Not..." circle warns against certain actions. The
action which should be avoided is both illustrated inside the barred circle
and written above it (e.g. No Disassembly).

Unplug ‘The black "Must Do..." disk indicates actions that must be taken.
The required action is both illustrated inside the black disk and written
above it (e.g. Unplug).

P3AM-3042-03ENZO0 ETERNUS DX60/DX80 Disk storage system User Guide
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About this Manual ET E R N u S

How Warnings are Presented in this Manual

A message is written beside the symbol indicating the caution level. This message is marked
with a vertical ribbon in the left margin, to distinguish this warning from ordinary descriptions.
An example is shown here.

Warning Level Indicator

Example Warning Warning Type Indicator

=== \Warning Details

\ 4

Do

A\CAUTION 0

-+ To avoid damaging the ETERNUS DX60/DX80, pay attention to
the following points when cleaning the ETERNUS DX60/DX80:

- Make sure to disconnect the power when cleaning.

- Be careful that no liquid seeps into the ETERNUS DX60/DX80
when using cleaners, etc.

- Do not use alcohol or other solvents to clean the ETERNUS
DX60/DX80.

== \Narning Layout Ribbon

Additional Information

Expressions and abbreviations

The following are expressions and abbreviations used throughout this manual:

Functions and know how which can be useful when setting up or operating
‘ Note the ETERNUS DX60/DX80.

. This notation indicates related reference manuals.

Product names and abbreviations

* "Windows®" represents the following products.
- Microsoft® Windows® 2000 operating system
- Microsoft® Windows Server® 2003 operating system
- Microsoft® Windows Server® 2008 operating system
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About this Manual

Latest Information
[ B

The information in this document is subject to change without notice for functionality expansion
of ETERNUS DX60/DX80 and improvement. The latest version of this document and the latest
information about the ETERNUS DX60/DX80 is released in the following web-site. Access the
following address if needed.

http://www.fujitsu.com/global/services/computing/storage/eternus/products/diskstorage/dx60-
dx80/

Related Manuals
[ B

Refer to the following related manuals in addition to this manual.

Manuals Code Description

This manual describes how
P3AM-3082 | to ready Fibre Channel
model devices for operation.

ETERNUS DX60/DX80 Disk storage system Setup
Guide (Fibre Channel model)

This manual describes how
P3AM-3092 | to ready iSCSI model
devices for operation.

ETERNUS DX60/DX80 Disk storage system Setup
Guide (iISCSI model)

This manual describes how
P3AM-3102 | toready SAS model devices
for operation.

ETERNUS DX60/DX80 Disk storage system Setup
Guide (SAS model)

This manual describes the
ETERNUS DX60/DX80 Disk storage system Safety points to note when

. P3AM-3142 | ! - .
Precautions installing and operating the
device.

This is the list of package
P3AM-3062 | contents for the device and
optional products.

ETERNUS DX60/DX80 Disk storage system Package
Contents

This manual describes the
P3AM-3152 | points to note when using
optional products.

ETERNUS DX60/DX80 Disk storage system Feature This manual describes the

activation licenses P3AM-3312 Advanced Copy license.

ETERNUS DX60/DX80 Disk storage system Using
Optional Products

ETERNUS Disk storage systems Server Connection Guide
(Fibre Channel)™ This manual describes how
to connect the ETERNUS
DX60/DX80 to a server.

ETERNUS Disk storage systems Server Connection Guide (iSCSI)?

ETERNUS Disk storage systems Server Connection Guide (SAS)*l

This manual describes how
to monitor and set the
ETERNUS DX60/DX80 Web GUI User Guide P2X0-0620 ETERNUS DX60/DX80 via
Graphical User Interface
(GUI).

P3AM-3042-03ENZO0 ETERNUS DX60/DX80 Disk storage system User Guide
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About this Manual

Manuals Code Description

This manual describes how
to monitor and set the
P2X0-0710 ETERNUS DX60/DX80 via
Command Line Interface

ETERNUS DX60/DX80 Command Line Interface (CLI)
User's Guide

(CLl).
ETERNUS Multipath Driver V2.0 User's Guide
For Solaris™ Operating System P2S0-0061
(For Windows®) P2WW-1451 ) _
(For Linux) P2U3-0031 This manual d_escrlbes how
to use the optional
ETERNUS Multipath Driver V3.0 User's Guide ETERNUS Multipath Driver.
‘ For Solaris™ Operating System P2S0-0062

ETERNUS MPIO for IBM AIX V2.0.1

Installation & Configuration Guide for AIX P2U3-0150

*1: Download the necessary manuals for the customer operating environment (for server OS, Fibre
Channel card type, etc.) from the specified web-site. For the URL of the download web-site, refer to
the manual CD provided with the ETERNUS DX60/DX80.
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Labels

Warning labels and manufacturer's labels are found in various places of the ETERNUS DX60/
DX80, as shown in the example below.
Do not remove these labels.

m Controller Enclosure

A\ EE CAUTION O\ E& CAUTION
BFF BN, 2AOBEI—FERLTLEL, {2=a 7
g LR ARG A e
DISCONNECT 2 POWER SUPPLY CORDS Refer to manual
BEFORE SERVICE TO AVOID ELECTRIC SHOCK. before servicing.
EXCEPT FOR ACTIVE MAINTENANCE)

—— Manufacturer’s label
The label with the model, serial #, etc.
is located here.

AFE ERL=yMPSU) 23RV -FEE5H LLEHEBLELC L,

CAUTION Do not leave Power SuRpIy Unit(PSU) disconnected
@ 5MIN. more than 5 minutes when exchanging.

s ‘I BFEILIARR NSy TERADTE,
42 CAUTION [E)LEC&'IIERSOSTAHCSENSITIVE

P3AM-3042-03ENZO0 ETERNUS DX60/DX80 Disk storage system User Guide

11 Copyright 2009 FUJITSU LIMITED



Labels

® Drive Enclosure

==
AN\ EE CAUTION
BT BETBMIC, 2EOBEI—FERLTLEL,
(KL, BERFREZODMLYTIRL.)
DISCONNECT 2 POWER SUPPLY CORDS
BEFORE SERVICE TO AVOID ELECTRIC SHOCK.

AN\ EE CAUTION

FEFMICR=aTILE
BRLTESL,
Refer to manual
before servicing.

EXCEPT FOR ACTIVE MAINTENANCE)

AZE
CAUTION
@ 5MIN.

ER1=yNPSU) ZiRL\V-EES S U EREBLALC S,

Do not leave Power Sufr])
more than 5 minutes when exchanging.

ply Unit(PSU) disconnected

‘:‘ 5I E ELECTROSTATIC SENSITIVE
CAUTION DEVICES.

BTFHIIIARRNSYTERRADIL,

H AC Outlet Box

WARNING
HIGH LEAKAGE CURRENT.

Earth connection essential before  VOR INBETRIEBNAHME

connecting supply.

ACHTUNG
HOHER ABLEITSTROM.

Manufacturer’s label
The label with the model, serial #, etc.

is located here.

AVWRTISSEMENT

COURANT DE FUITE ELEVE.
RACCORDEMENT A LA TERRE ~ BIR#RIEAERTIC

ERDUNGDVERBINDUNG HERSTELLEN. INDISPENSABLE AVANT LE

RACCORDEMENT AU RESEAU.

i

SERA
EwEREASC L.
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Labels

Manufacturer’s label
The label with the model, serial #, etc.
is located here.

RRERKX BREEGRNICHERERETIZ L.

WARNING /N &
HIGH LEAKAGE CURRENT. % E
Earth connection essential before BT BHI. TRTH
connecting supply. AL USLAURAVTFE
ACHTUNG t’]:gﬁl,'(;( ZELy,
HOHER ABLEITSTROM. GEMERFHIER O
VOR INBETRIEBNAHME
ERDUNGDVERBINDUNG HERSTELLEN. ACAU-”ON
TURN ALL MAIN LINE
AVWRTISSEMENT SWITCHES(2) OFF BEFORE
COURANT DE FUITE ELEVE. SERVICING THIS UNIT.
RACCORDEMENT A LA TERRE INDISPENSABLE | [ |(EXCEPT FOR ACTIVE
AVANT LE RACCORDEMENT AU RESEAU. MAINTENANCE.)
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Chapter 1 Overview

1.1

This chapter provides an overview of the ETERNUS DX60/DX80 features, and specifications.

System Features
H—

Special features of the ETERNUS DX60/DX80 are shown below:

Space and Energy Savings

Compact design makes effective use of rack space

- Two models are available; ETERNUS DX80 and ETERNUS DX60. Both models are
compactly-designed to use rack space efficiently, coming in 2U size (*1) enclosures.

*1:  2U = Two 19-inch rack units = 88mm device height

- Optional drive enclosures can be added to allow installation of up to 24 disks in the ETER-
NUS DX60 and up to 120 disks in the ETERNUS DX80.

Energy savings by the latest technology

Power efficiency and energy savings are achieved with advanced technology.

Eco-mode to reduce environmental load

Using the Eco-mode function to start and stop the spindle rotation in the disk for each RAID
group during the specified hour. Stop the spindle rotation when there is no access to the disk
to reduce power consumption and decreases environmental load.

Visualization of power consumption and ambient temperature

Power consumption and ambient temperature for the entire ETERNUS DX60/DX80 can be
checked using the (optional) "ETERNUS SF Storage Cruiser" integrated management
software's Graphical User Interface (GUI). Both current status and historical records (for a
day, a week, or an year) can be displayed.

Easy Installation and Operation Management

Settings of the ETERNUS DX60/DX80 and its operation management can be performed by GUI
that uses a Web browser (hereafter referred to as "GUI"), or CLI that uses commands and com-
mand scripts.

Settings required for the ETERNUS DX60/DX80 initial installation can be easily performed by fol-
lowing the GUI wizard and inputting parameters for displayed setting items.

The ETERNUS DX60/DX80 can be configured, and its status can be displayed and monitored
using GUI or CLI.
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Chapter 1 Overview

> 1.1 System Features

® High scalability and versatile connectivity

Utilizes the latest disk technology

The ETERNUS DX60/DX80 is able to use 3.5" SAS disks (') (450GB/300GB (15,000rpm)).
For data backup and archival purposes the ETERNUS DX60/DX80 is able to use large
capacity, highly cost effective Nearline SAS disks 1) (1TB/750GB (7,200rpm)).

The ETERNUS DX80 is also able to use 3.5" SSDs ("2 (100GB/200GB) that store data in
flash memory.

*1: SAS: Serial Attached SCSI
*2:  SSD: Solid State Drive

Supports capacity expansion during system operation

- Disks and drive enclosures can be added during the system operation.
- RAID group capacity can be expanded by adding disk from the unit of one.

- Volume can be expanded during the system operation. Even when the work load
increased rapidly, the ETERNUS DX60/DX80 flexibly expand the volume capacity with no
interruption of the operation.

High connectivity supports the multi-platform environment

- The ETERNUS DX60/DX80 is able to support FC-SAN, IP-SAN, and DAS environments
by utilizing Fibre Channel (maximum transfer speed: 8Gbps (for ETERNUS DX80)), iSCSI
(maximum transfer speed: 1Gbps), and SAS (maximum transfer speed: 3Gbps) host
interfaces.

- The ETERNUS DX60/DX80 supports multiple Operating Systems such as UNIX, Linux,
Windows®, and VMware®, and can be connected as a storage system for PRIMEQUEST,
SPARC Enterprise, PRIMERGY servers as well as for UNIX/IA servers of other
companies. Also the RAID aggregation using SAN (Storage Area Network) is available.

m Data integrity with high-speed backup

Nearline SAS disks for data backup and archiving

- Using large capacity / cost effective Nearline SAS disks allows low cost D2D (Disk to Disk)
backup and high-speed recovery in the case of unexpected failure.

- Storing the less frequently accessed data such as archive data in the Nearline SAS disks
allows easy reading. Nearline SAS disks and SAS disks can be installed in the same drive
enclosure.

Backup function

Using the Advanced Copy function allows the high-speed copying of disk volumes at any
given time.

Up to eight SnapOPC+ and QuickOPC sessions can be used by default. Purchasing an
(optional) Advanced Copy Feature allows you to use all the Advanced Copy functions.
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®  High reliability supports 24/7/365 operation

* Duplication of important components

Important components such as controllers (for dual-controller model), power supply units, and
fans are duplicated to continue the operation in the case of unexpected failure. Also this
allows the hot swapping of failed components with the device power on. In addition, the latest
firmware can be applied during system operation.

» Various supported RAID levels

The ETERNUS DX60/DX80 supports RAID5+0 that is superior to RAIDS in reliability and
performance, and RAID6 that responds to the double failure of disks, as well as RAID1,
RAID1+0, and RAIDS5. A flexible RAID configuration can be selected.

* Redundant copy ensures disk redundancy

The ETERNUS DX60/DX80 diagnostic routines test the disks in order to predict failures
before they happen. When a disk requires preventive maintenance, a hot spare is
automatically switched in to replace it, providing continued data redundancy and stable
operation.

e Block Guard ensures data integrity
The ETERNUS DX60/DX80 adds check codes and check them at multiple checkpoints on
data transfer path to ensure the data integrity.

* System Capacitor Unit (SCU)

A SCU that does not need to be regularly replaced is installed as a backup power source in
case of a power failure. If the power fails, the SCU enables the cache memory data to be
saved to flash memory. Therefore, unlike a battery, the SCU does not have a time limit to save
data. The SCU is charged so quickly that write performance is recovered right after power
recovery.

B E-mail notification

If an error occurs in the ETERNUS DX60/DX80, the details can be sent to a specified e-mail
address.

B Strengthening security against information leaks

» Data encryption to prevent information leaks

Data can be encrypted and written. Data encryption can prevent information leaks caused by
fraudulent decoding even if the disk is stolen.

‘ N Data encryption may not be possible for some configurations.
ote

* Protection against fraudulent access

The ETERNUS DX60/DX80 supports SSL/SSH that encrypts and communicates information
on the network. This protects against malicious use of data and fraudulent access to devices
via a Web browser (GUI) or CLI.
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B  ROHS compliance

The ETERNUS DX60/DX80 complies with RoHS, as mandated by the Council of Europe and our
board of directors. RoHS limits the use in electric and electronic equipment of six specific chemi-
cals: lead, hexavalent chromium, mercury, cadmium, PBB (polybrominated biphenyl), and PBDE
(polybrominated diphenyl ether). In addition, lead-free soldering is used for all printed-wiring
boards.

1.2 Configuration
H———

This chapter describes items to be noted before configuring the ETERNUS DX60/DX80 systems.

121 RAID Level

This section describes the supported RAID level and usage (RAID level selection criteria), and
RAID group configuration.

m  Supported RAID levels and mechanism

The ETERNUS DX60/DX80 supports the following RAID levels.

* RAIDO (striping)
RAID1 (mirroring)
RAID1+0 (striping of pairs of disks for mirroring)
RAIDS5 (striping with distributed parity blocks)
RAID5+0 (double striping with distributed parity blocks) (*1)
RAIDG6 (striping with distributed double parity blocks) (*2)

*1: RAID5+0 is a RAID system in which the data on RAID5 volumes is then RAIDO striped.

*2:  RAID6 ensures data safety and continues system operation in the case of a second
malfunction within a single RAID group.

Do

/\ CAUTION 0

« Remember that a RAIDO configuration is not redundant. This means
that if a RAIDO disk fails, the data will not be recoverable.
Therefore, using RAID1, RAID1+0, RAID5, RAID5+0, or RAID6
configuration is recommended.
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Each RAID level description is shown below.

e RAIDO (striping)

Data is split in unit of blocks and stored across multiple disks.

Data writing request

AfB|C|D

— C_
=
—_—

HDDO HDD1

Figure 1.1 RAIDO Concept

* RAID1 (mirroring)

RAID1 stores the same data on two duplicated disks at the same time.
If one disk fails, other disk continues operation.

Data writing request

[alsfc]o]

b
=
o

HDDO HDD1

(e

Figure 1.2 RAID1 Concept
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* RAID1+0 (striping of pairs of disks for mirroring)

RAID1+0 combines the performance of RAIDO (striping) with the reliability of RAID1
(mirroring).

Data writing request

mmpp  Siriping (RAIDO)
<:> Mirroring (RAID1)

Figure 1.3 RAID1+0 Concept

* RAIDS5 (striping with distributed parity)

Data divided into units of blocks and allocated across multiple disks together with parity
information created from the data. If one disk fails, the remaining data and parity blocks are
sufficient to allow the recovery of the lost data.

Data writing request

Parity for dataAto D: Parity A, B, C, D
Parity for data Eto H: Parity E, F, G, H
Parity for data I to L:  Parity I, J, K, L

Parity for data M to P: Parity M, N, O, P

Figure 1.4 RAIDS5 Concept
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* RAID5+0 (double striping with distributed parity)
Multiple RAID5 volumes are RAIDO striped. For large capacity configurations, use of

RAID5+0 instead of RAIDS results in enhanced performance, improved reliability, and shorter
rebuilding times.

Data writing request

Striping (RAIDO)
O] [eTe]
VY. vV
AB 4L CD
L EF I l_GH
SURLIT S S S Y S
LM 0P
/ Striping with X \
distributed parity
(RAIDS)
-

Striping (RAIDO)

—
|;'> Striping with

distributed parity (RAID5)

Figure 1.5 RAID5+0 Concept
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* RAIDG6 (striping with distributed double parities)

Store two different parities on different disks (double parities) to recover from up to two disk

failures.

Data writing request

HDD2 HDD3

Create parity data

Parity for data A to D: Parity1 A, B, C, D and Parity2 A, B, C, D
Parity for data E to H: Parity1 E, F, G, H and Parity2 E, F, G, H

Parity for data | to L:

Parity1 I, J, K, L and Parity2 I, J, K, L

Parity for data M to P: Parity1 M, N, O, P and Parity2 M, N, O, P

Figure 1.6 RAID6 Concept

B User capacity for each RAID level

User capacity varies according to the RAID level.
Table 1.1 shows the formula for user capacity computation.

Table 1.1  User Capacity for each RAID Level

RAID level Number of disks (*1) Formula for user capacity computation
RAIDO 21016 Disk capacity x Number of disks
RAID1 2 Disk capacity x Number of disks/2
RAID1+0 410 32 Disk capacity x Number of disks/2

Disk capacity x
RAIDS 31016 (Number of disks - 1)

Disk capacity x
RAIDS+0 61032 (Number of disks - 2)

Disk capacity x
RAID6 Sto16 (Number of disks - 2)

*1:  Actual number of disks can be installed depend on the models.
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T ——
® Reliability, performance, capacity for each RAID level
Table 1.2 shows the comparison result of reliability, performance, capacity for each RAID level.

Table 1.2 User Capacity for each RAID Level

RAID level Reliability Performance Capacity
(Writing speed) (*1)

RAIDO Bad Very Good Very Good
RAID1 Good Good Not Bad
RAID1+0 Good Very Good Not Bad
RAID5 Good Good Good
RAID5+0 Good Good Good
RAID6 Very Good Good Good

*1:  Performance may differ according to the number of disks and the processing method from the host.

B Recommended RAID level

Select the appropriate RAID level according to the usage.
* Recommended RAID level is RAID1, RAID1+0, RAID5, RAID5+0 and RAID6.
* For read and write performance, RAID1+0 configuration is recommended.

« For read only file servers and backup servers, RAID5, RAID5+0, or RAID6 can also be used.
However, if the disk fails, note that it may affect the operation 1/O for a rebuilding (writing)
operation.

For details of the rebuilding (writing) operation, refer to "1.3.1 Rebuild/Copyback" (page 33).

1.2.2 RAID Groups and Volumes

m  RAID group

In an ETERNUS DX60/DX80 Disk storage system, you can setup the RAID groups to all use the
same RAID level or a mixture of different RAID levels.

J0000 )| 000C

RAID Group 1 RAID Group 2

Figure 1.7 Example of a RAID group
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Table 1.3 show the recommended number of disks that configures a RAID group.

Table 1.3 Recommended number of disks per RAID group
RAID level Recommended number of disks
RAID1 2
RAID1+0 4,6, 8,10
RAID5 3,4,5,6
RAID5+0 6, 8, 10, 12
RAID6 56,7

< Adding more disks to a RAID group improves performance.

« Use of higher capacity disks in a RAID group will increase the time
required for the disk rebuild process to complete.

e Similarly, the more disks per RAID5, RAID5+0, or RAID6 group, the
longer the disk rebuild process will take following a disk failure.

‘Note

®  Volume

Logical disk areas in RAID groups are called volumes.
A volume is the basic RAID unit, that can be recognized by the server.

9 Volume 1 Q
1 1 1 1 Volume 3
RAID Group 1 RAID Group 2

Figure 1.8 RAID group concept
* Table 1.4 shows the maximum number of volumes that can be set.

Table 1.4  The maximum number of volumes that can be set

Model

Per RAID group

Per storage system

ETERNUS DX60

Max. 128

Max. 512

ETERNUS DX80

Max. 128

Max. 1,024
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e Table 1.5 shows the time for volume formatting (when the volume capacity is 100GB).

Table 1.5  Volume formatting time (for SAS disks and Nearline SAS disks)

) Time required for volume formatting (*1)
RAID level No. of disks - - -
SAS disks Nearline SAS disks

RAID1 2 Approx. 35 minutes/100GB Approx. 85 minutes/100GB
RAID1+0 8 Approx. 25 minutes/100GB Approx. 55 minutes/100GB
RAID5 5 Approx. 25 minutes/100GB Approx. 55 minutes/100GB
RAID5+0 6 Approx. 25 minutes/100GB Approx. 55 minutes/100GB
RAID6 6 Approx. 30 minutes/100GB Approx. 75 minutes/100GB

*1: The value shows the time required for volume formatting when the volume capacity is 100GB and
there is no server 1/0. The time depends on the disk configuration or the disk type.

* No more than 8TB can be used for any one volume. However, the maximum allowed volume
capacity is OS dependent.

1.2.3 System Disks

System disks are disks which have part of their area assigned for use by the system (the system
area), and two system disks are installed in SlotO and Slotl in the controller enclosure.

System disks cannot be registered as hot spares.

IMPORTANT

1.2.4 Hot Spare

Hot spares are used as spare disks for when disks in a RAID group fail, or are in error status.
The following two types of hot spare are available:

* Global Hot spare
This is available for any RAID group.

« Dedicated Hot spare
This is only available to one specified RAID group.

Assign "Dedicated Hot spares” to RAID groups that contain important data,
‘ Note in order to preferentially improve their access to hot spares.

For details about Global Hot spare and Dedicated Hot spare, refer to the "ETERNUS DX60/DX80
Web GUI User Guide".

"ETERNUS DX60/DX80 Web GUI User Guide"

Make sure to register sufficient hot spares. If a free hot spare is available, when one of the RAID
group disks has a problem, data from this disk is automatically replicated into the hot spare.
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. . .

Figure 1.9 Hot Spares

Do

/\ CAUTION 0

« If a disk configured in a RAID1, RAID1+0, RAID5, RAID5+0, or
RAID6 group fails, contact your maintenance engineer immediately
as the failed disk should be replaced at once. If another disk fails
before the first disk that failed is replaced, the data of the second
disk may be lost.

IMPORTANT

System disks cannot be registered as hot spares.

1.2.5 Disks

Three kinds of drives can be installed in the device: SAS disks, Nearline SAS disks, and SSDs.
Each is suitable for the following usage cases:

* SAS Disk

SAS disks are highly-performance/high-reliability disks for enterprise use. SAS disks support
24/7/365 operations and are used to store high performance databases and other frequently
accessed data.

Nearline SAS Disk

Nearline SAS disks are high capacity / cost effective disks for data backup and archive use.
Nearline SAS disks can store information that requires a lower access rate at a still
reasonable speed more cost effectively than the SAS disks.

SSD (Solid-State Drive)

SSDs are highly-performance/high-reliability drives for enterprise use. SSDs support 24/7/
365 operations and are used to store high performance databases and other frequently
accessed data. SSDs use flash memory as their storage media and provide better random
access performance than SAS and Nearline SAS hard disks. Containing no motors or other
moving parts, SSDs are highly resistant to impact and have low power consumption require-
ments.
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1.2.6 Host Interface

The ETERNUS DX60/DX80 supports three models of host interfaces: the Fibre Channel model
interface, the iISCSI model interface, and the SAS model interface.

 Fibre Channel interface
Fibre Channel supports two connection topologies, Arbitrated Loop and Fabric.
Maximum transfer speed is 4Gbps for the ETERNUS DX60, and 8Ghbps or 4Ghps for the
ETERNUS DX80.
Fibre Channel is commonly used for database servers. A fabric connection via an FC switch
will allow a large number of high-performance hosts to connect to a single port if required.

* iSCSI interface
iISCSI is a communication protocol which transfers SCSI commands within IP packets over
Ethernet, and has a maximum transfer speed of 1Gbps.
Since iSCSI can be installed at lower cost than Fibre Channel, it is commonly used by divi-
sions of large companies and by small-and-medium-sized companies.
In order to secure iISCSI performance, it is recommended that the iISCSI network be physi-
cally separated from other typical purpose networks such as those used for Internet access
and file transfer.

* SAS interface
SAS (Serial Attached SCSI) is a serial transfer host interface that is as reliable as the normal
(parallel) SCSI interface, but has a higher maximum transfer speed of 3Gbps.
SAS is used to connect servers and DAS (Direct Attached Storage) devices and, while provid-
ing less expandability than a SAN connection, is still suitable for small-sized systems.
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1.3 Functions

This section describes the main ETERNUS DX60/DX80 functions.

1.3.1 Rebuild/Copyback

When a disk fails and the RAID group redundancy has been broken, Rebuild/Copyback restores
the disk status back to normal status as a background process.
Rebuﬂd

Creates data from the other disk than
failed disk and writes the data into
the hot spare.

Hot Spare

RAID5 (No Redundancy) }

@

O0.08

RAID5 (Redundant)

Replaces the failed disk with the new disk.

Copyback

After replacing completed,
copies the data from the hot spare
to new disk.

RAID5 (Redundant) |

Lr

el

RAID5 (Redundant) |

Figure 1.10 Rebuild/Copyback function
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Table 1.6 shows the times (for 100GB volumes) required for the rebuild process to complete for
various disk configurations.

Table 1.6  Rebuild process times (for SAS disks and Nearline SAS disks)

_ Rebuild process time (*1)
RAID level No. of disks - - -
SAS disks Nearline SAS disks

RAID1 2 Approx. 20 minutes/100GB Approx. 60 minutes/100GB
RAID1+0 8 Approx. 5 minutes/100GB Approx. 15 minutes/100GB
RAID5 5 Approx. 10 minutes/100GB Approx. 30 minutes/100GB
RAID5+0 6 Approx. 7 minutes/100GB Approx. 20 minutes/100GB
RAID6 6 Approx. 13 minutes/100GB Approx. 40 minutes/100GB

*1: The time required to rebuild a 100GB volume of the indicated RAID level, number and type of disks
when there is no concurrent server 1/O.

Table 1.7 shows the times (for 100GB volumes) required for the copyback process to complete
for various disk configurations.

Table 1.7  Copyback process times (for SAS disks and Nearline SAS disks)

) Copyback process time (*1)
RAID level No. of disks - - -
SAS disks Nearline SAS disks

RAID1 2 Approx. 20 minutes/100GB Approx. 60 minutes/100GB
RAID1+0 8 Approx. 5 minutes/100GB Approx. 15 minutes/100GB
RAID5 5 Approx. 7 minutes/100GB Approx. 20 minutes/100GB
RAID5+0 6 Approx. 5 minutes/100GB Approx. 15 minutes/100GB
RAID6 6 Approx. 13 minutes/100GB Approx. 40 minutes/100GB

*1:  The time required to copyback a 100GB volume of the indicated RAID level, number and type of disks
when there is no concurrent server |/O.
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1.3.2 Redundant Copy

Redundant copy function copies data in the disk that found a error by Disk Patrol function
requires the preventative maintenance to the hot spare. With this function, you can restore the
data with keeping the redundancy.

Create the data from other disk
than maintenance target disk,
and write data into the hot spare.

Hot Spare

L ------ ‘ Disconnect the maintenance target disk
H H and install the hot spare.

RAID5 (Redundancy) }—*

Disconnected

Figure 1.11 Redundant Copy Function

1.3.3 Advanced Copy

The Advanced Copy functions allows the ETERNUS DX60/DX80 to carry out high-speed data
copying operations on its own, with no need to draw on server resources.

The Advanced Copy functions of the ETERNUS DX60/DX80 can be used in the following
procedures.

« Data copy in volume unit using GUI or CLI commands
« Snap shot creation of volumes using the Microsoft® Windows Server® Volume Shadow Copy
Service function (hereafter referred to as "VSS")

< Data backup, data restoration and test data replication for a system test in conjunction with
work using ETERNUS SF AdvancedCopy Manager
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The following shows an example of an Advanced Copy operation using ETERNUS SF
AdvancedCopy Manager.

Conventional Backup

Backup Software

[Operation

Backup Process
(System Down Time)

(Operation|

— Time

—

Using Advanced
Copy

Reduce the system down time
by using the high-speed backup
with Advanced Copy function.

Reduction of Backup Time Using Advanced Copy

’ Disk Backup Function ‘ ’ Tape Backup Function
Z N

ETERNUS SF AdvancedCopy Manager }

Operation

Operation

L — Time
System Down Time

Figure 1.12 Example of an Advanced Copy operation

The following four methods are available as the Advanced Copy function.

« OPC (One Point Copy)

One Point Copy (OPC) is a function that copies data in the volume (copy source) to another
volume in the same device (copy destination) at a specific point in time.

OPC is suitable for the following usages.

- Making backup
- Making replicas
- Restoration from the backup data (restoration after replacing a disk when the copy source

disk has fail

*  QuickOPC

ed)

QuickOPC copies all data as initial copy as OPC. After the initial copy has completed, only
updated data (differential data) need to be copied hereatfter.
QuickOPC is suitable for the following usages.

- Making backup for less updated data

- Making system test data replication

- Restoration from the backup

P3AM-3042-03ENZO0 ETERNUS DX60/DX80 Disk storage system User Guide

36

Copyright 2009 FUJITSU LIMITED



Chapter 1 Overview
> 1.3 Functions

* SnapOPC+

As updates occur in the source data, SnapOPC+ saves the pre-change for each affected
generation level. Registering standby storage areas in the SDP allows SnapOPC+ copy
sessions to continue even when the amount of update data exceeds the copy destination
capacity.
SnapOPC+ is suitable for the following usages.

- Making temporary backup for tape backup

- Backup for less updated data (generation management is available)

« EC (Equivalent Copy)

EC makes a mirror copy of the copy source to the copy destination beforehand, then
suspends the copy and treats all data as independent data.
When copying is Resumed, only updated data in the copy source is copied to the copy
destination. If the copy destination data has been changed, copy the copy source data again.
EC is suitable for the following usages.

- Making backup

- Making system test data replication

Purchasing the (optional) Advanced Copy Feature allows full use of all the Advanced Copy func-
tions.

Table 1.8 shows the various functions that are available.

Table 1.8  Available copy functions

Iltem Without Advanced Copy With Advanced Copy

Maximum number of 8 512 (ETERNUS DX60)
copy sessions 1024 (ETERNUS DX80)

_ GUI GUI ETERNUS SF

Controlling software VSS VSS AdvancedCopy
CLI CLI
Manager
. SnapOPC+ | SnapOPC+ | SnapOPC+ SnapOPC+ All copy types

Available copy type QuickOPC QuickOPC

1.34 RAID Migration

RAID migration is a function that transfers a volume to a different RAID group with the data
integrity being guaranteed. By using RAID migration, RAID levels and volumes can be hot
switched. This allows easy redistribution of volumes among RAID groups in response to
customer needs. RAID migration can be carried out while the system is running, and may also be
used to switch data to a different RAID level changing from RAID5 to RAID1+0, for example.
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The example of RAID migration is as follows:

« Example when transferring volumes from a RAID5(3+1) 300GB disk configuration to a
RAID5(3+1) 450GB disk configuration:

e RAID5(3+1) Unused 300GB x 4 EE—

30068@@
J

LUNO 600GB

( LUN1 300GB

-

~ Unused 450GB x4 ——————————— RAID5(3+1) ~
: LUNO 600GB ’
: LUNL 300GB )
: LUN2 450GB ]

. /2 J

Figure 1.13 Example for use RAID Migration 1

« Example when volumes transferred from a RAID5(3+1) configuration to a different RAID
level, RAID1+0(3+3), configuration:

Unused 300GB x 4

— RAID1+0 (3+3)

— RAID5 (3+1)

300GB 300GB 300GB 300GB

LUNO 900GB

-

. Unused 300GB X6 —————
Migrate to another RAID group |

(300GB) (300GB) (300GB) :
(0GB (300GB) (300GE) :
4

LUNO 900GB

(300GB) (300GB) (300GB)

LUNO 900GB

Figure 1.14 Example for use RAID Migration 2
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1.35 Logical Device Expansion

Logical Device Expansion (RAID Group Expansion) allows the capacity of an existing RAID
group to be dynamically extended by the addition of extra disks. By using Logical Device
Expansion to extend the capacity of existing RAID group in this way, new volume can be added
without having to add new RAID groups, as used to be the case.

The following shows the example when RAID5(3+1) 300GB configuration converted to a
RAID5(4+1) configuration by the addition of an extra disk.

LUN1 300GB

| ]
: LUNO 600GB
:
| ]

LUNO 600GB

LUN1 300GB

LUN2 300GB

Figure 1.15 Example for use Logical Device Expansion
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1.3.6 LUN Concatenation

LUN concatenation is a function that is used to add new area to a volume and so expand the
volume capacity available to the server. This function enables the reuse of leftover free area in a
RAID group and can be used to solve capacity shortages.

The following example shows the concatenation of an unused area of a different RAID group into
LUNZ2, in order to expand LUN2's capacity to 900GB.

— RAID5(3+1) ~ o RAID5(3+1)

~
B) B) B) (X SOOGB 300GB) (300GB) (300GB
. LUN1 300GB )
' LUNO 600GB
. Unused area 600GB
' LUN2 300GB
%

~— RAID5(3+1) RAID5(3+1) ~N t
: 3OOGB 300GB) (300GB) (300GB :
H LUN1 300GB ) .
: LUN2 QOOGB ] :
HEAN J o

Figure 1.16 Example for use LUN Concatenation
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1.3.7 Security Functions

The ETERNUS DX60/DX80 possesses functions that allow numbers of volumes, that can be
recognized by a server, to be expanded or restricted by adjusting how the logical units (LUN)
seen by the host correspond to the volumes within the storage system.

"LUN mapping function" and "Host Affinity function" are available as security functions.

e LUN Mapping function

LUN mapping is used to set the relationship between the logical units (LUN) of the host and
the volumes of the device, on a per device port basis.

LUN#0 = Volume#0

LUN#127 = Volume#127

ETERNUS DX60/DX80

Server A recognizes Volume#0
as LUN#0

R P
X_‘ ' Volumet#0 _
Port e L
ey R . : H

Server B ] I

Server A

e >

'
'
Server B recognizes Volume#128
as LUN#0

LUN#0 = Volume#128

LUN#127 = Volume#255

Figure 1.17 LUN Mapping function

By specifying different LUN mapping per port, it is possible to set the volumes that can be
accessed for each server.
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* Host Affinity function

The Host Affinity function sets the "Affinity Group" to be applied for each server. "Affinity
Group" defines the relationship between the host logical units (LUN) and the device logical
volumes. Multiple settings are available.

The Host Affinity function uses the server's World Wide Name (WWN), iISCSI nhame, or SAS
address to distinguish it from other servers.

Restrict the server
that can be accessed
per port

ETERNUS DX60/DX80

Apply Affinity Group #00 for the access from
i WWN#A (=Server A) and WWN#B (=Server B)
Switch

Affinity Group #00
r==-=-=-=-- b B 1

. P i \
S . - h
\\\ Lmm e e = = P 1
N ' 1 " ———

AR ' LUN#127+) Volume#127 . S —

S e
N
.

------ in B b |
| LUN#0 - Volume#128
1 1

:| [t H——— &
. . e
Port : . +> . i ‘
| S - ) o
' L

l
1

1

N 1
Affinity Group #01 | S———

|

|

|

1

Apply Affinity Group #01 for the access from
WWN#C (=Server C)

Figure 1.18 Host Affinity function

When multiple servers access the device using the same port, this assigns Affinity Group for
each server.
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1.3.8 Eco-mode

Using Eco-mode allows the spindle rotation of the disk to be stopped for specified periods to
reduce power consumption. Disk spin-up and spin-down schedules can be set for each RAID

group, and can also be set to allow backup operations.

The following shows the Eco-mode mechanism.

I\

’ Working Phase

)

14

N\
Backup Phase >>Di5k spin-dowr>> Working Phase >
V

Online disks

R

Online disks

-

Backup

-

Online disks

Nearline disks Nearline disks

e s s o

Disks spinning

Disks stopped

Control linked to usage

Figure 1.19 Eco-mode mechanism

The following shows an Eco-mode backup scheduling example.

: @ o s e s e I | Ei E
j \ Data Volume » Backup
§ ) Twenty-four 300GB SAS disks Efj
: N ) G G G S | Efj
L LlLlLLilLiIiiiIIIIIIIIIIL
!
|— e |
| ——
= Backup Volume )
Z%' @ Twenty-four 750GB Nearline SAS disks Efj .
; RAID5 .
ETERNUS '
T e s s s s s B

DX60/DX80

Nearline disks

Disks stopped

AM PM
(0:00 to 12:00) (12:00 to 24:00)

Activate the whole

system between
0:00 to 5:00

Figure 1.20 Setting example for Eco-mode schedule
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ETERNUS

2.1

2.1.1

This chapter describes the hardware components of the ETERNUS DX60/DX80 and standard
operations.

Components
H———

This section describes the components of the various form factors.

Controller Enclosure

2111

The controller enclosure contains disks installed in the front, and controller modules and power
supplies (with fans) in the rear.

Front view (with front cover)

-

POWER LED
Glows green when the power is

turned on.

READY LED
Glows green when device is available
for use.

O POWER
O READY

FAULT LED
Glows orange when an internal device part
abnormality has been detected. Blinks orange
when a device part which needs preventive
replacement has been detected.

IDENTIFYLED —M M
Blinks blue or turns off as ordered via GUI to
identify the enclosure installation locations.

CACHE LED
Glows green when there is data in the device
cache.

Blinks when a power failure has occurred
and the cache data is being saved to flash
memory.

Power switch

Used to turn the device
ON and OFF.

O FAULT
O IDENTIFY
O CACHE

_J

Figure 2.1  Front view of controller enclosure (with front cover)
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21.1.2

Front view (without front cover)

— DISK STATUS LED

Glows or blinks green when disks
are operating normally.

Glows orange when a disk has failed.

—— Disk

O]
[ EEEE])
|

sl
NEE
I I;r@}, :

el Bl )

-

Up to 12 disks can be installed in the ETERNUS DX60/DX80.

AUTO POWER Switch

Enables the AC Auto-Link Mode

(This function automatically turns on the linked
device once AC power is supplied).

This switch is set to "OFF" as the factory setting.

MODE_SEL Switch
Enables the device power to be turned on via
power linkage
=1 This switch is set to "ON" as the factory setting
§ﬂ| and should not be set to "OFF".
OFF
P rsT(@)————— IP RESET Switch

N For dual controller model, click once to switch
Q the Master CM LAN port from the current controller
to the other controller.
Click twice in succession within a two second
interval to revert the IP addresses to their

factory settings.

.

J

Figure 2.2  Front view of controller enclosure (without front cover)

Disk slot numbers

Figure 2.3 shows the slot number of each disk.

Slot#8 Slot#9 Slot#10 Slot#11 |
Sloti#4 Slot#5 Slot#6 slow7 |
Slot#0 Slot#1 Slot#2 Slow3 |

Figure 2.3  Disk slot numbers (controller enclosure)

ETERNUS
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Do Not
/\ CAUTION

* RAID groups, volumes, and hot spares are factory set. Disks which
contain RAID groups or volumes, or disks which are hot spares
should not be moved to another slot.

20 b > B
39 oo I S
% | PIN_Fagccoocccoo—H(bIN Foogococooco—H AN F
2 >{ 199555539553 (J |RII o) (933859553381 (I [AIT 0)>
00000000000 L [H 90000000000 L [
L/ 1100000000000 ||/ _ldocoooooosoe =/ K

2.1.1.3 Rear view

®  Single controller model

Controller (CM#0) Cover
Each controller has one processor, Remove this when installing
cache memory, and SCU. an expansion controller (optional).

ol

e

Qo

=)-—— Power Supply

Power Supply Unit
Unit (PSU#1)

(PSU#0)

Figure 2.4 Rear view of controller enclosure (single controller model)

®  Dual controller model

Controller (CM#1)
Each controller has one processor,
cache memory, and SCU.

0
o g TR o
-

Controller (CM#0)
Each controller has one processor,
cache memory, and SCU.

=l-—— Power Supply
/ Unit (PSU#1)

Power Supply Unit ll
(PSU#0) If

Figure 2.5 Rear view of controller enclosure (dual controller model)
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m  Controller (CM) closeup

e Fibre Channel model

Figure 2.6 shows a closeup of the Fibre Channel model controller.

SCU STATUS LED

Grows green when SCU is normal.

Blinks green when being charged

(for about one minute after the device power is turned on).

IDENTIFY LED
Blinks blue or turns off as ordered via GUI to
identify the enclosure installation locations.

—— SAS (DE) LINKUP LED
Glows green when link has been established.
Blinks orange when preventive replacement is being performed.

LAN port (1000Base-T/100Base-TX/10Base-T)
(RMT port (left), MNT port (right))

RJ45 connectors for LAN cables

Each controller has two such ports.

FC LINKUP/FAULT LED
Glows orange when a fault has been detected
in the Fibre Channel port.

Fibre Channel ports 0 (left), 1 (right)
Dual LC connectors for Fibre Channel cables.

UNIT READY/FAULT LED

Glows green during normal operation.
Glows orange during the post power on
initialization phase. Also glows orange to
indicate a fault has been detected.

—— MASTERLED

oe oc s | For single controller model, glows green
oo [} [ l'_‘ltﬁa Cﬁlﬁ )| when LAN port is available.
(s 2o r e For dual controller model, glows green

© o © when LAN port is available as a Master CM.

[T Toom ] AT T

N —— =  PWC port
ACT LED This is not used.
Glows green when data is being sent and received.
LINK LED
Glows green when link has been established.

SAS (OUT) port
Connector for a miniSAS cable
Used to connect the Controller Enclosure to a Drive Enclosure.

Figure 2.6  Fibre Channel model controller closeup
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* iSCSI model
Figure 2.7 shows a closeup of the iISCSI model controller.

SCU STATUS LED

Grows green when SCU is normal.

Blinks green when being charged

(for about one minute after the device power is turned on).

IDENTIFY LED
Blinks blue or turns off as ordered via GUI to
identify the enclosure installation locations.

SAS (DE) LINKUP LED
Glows green when link has been established.
Blinks orange when preventive replacement is being performed.

[ SAS (OUT) port
Connector for a miniSAS cable
Used to connect the Controller Enclosure to a Drive Enclosure.

LAN port (1000Base-T/100Base-TX/10Base-T)

(RMT port (left), MNT port (right))

RJ45 connectors for LAN cables

Each controller has two such ports.

iSCSI port (1000Base-T) (0 (left),1 (right))

RJ45 connectors for LAN cables

UNIT READY/FAULT LED

Glows green during normal operation.
Glows orange during the post power on
initialization phase. Also glows orange to
indicate a fault has been detected.

MASTER LED

For single controller model, glows green
when LAN port is available.

For dual controller model, glows green
when LAN port is available as a Master CM.

PWC port

This is not used.

FAULT LED

Glows orange during the post power on
initialization phase. Also glows orange to
indicate an iSCSI port failure has been detected.

LINK LED
Glows green when link has been established.

ACT LED
Glows green when data is being sent and received.

LINK LED
Glows green when link has been established.

Figure 2.7 iSCSI model controller closeup
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*  SAS model
Figure 2.8 shows a closeup of the SAS model controller.

SCU STATUS LED

Grows green when SCU is normal.

Blinks green when being charged

(for about one minute after the device power is turned on).

IDENTIFY LED
Blinks blue or turns off as ordered via GUI to
identify the enclosure installation locations.

—— SAS (DE) LINKUP LED
Glows green when link has been established.
Blinks orange when preventive replacement is being performed.

LAN port (1000Base-T/100Base-TX/10Base-T)
(RMT port (left), MNT port (right))

RJ45 connectors for LAN cables

Each controller has two such ports.

SAS (HOST) LINKUP/FAULT LED
Glows green when link has been established.
Glows orange to indicate a SAS port failure has been detected.

SAS port (0 (left), 1 (right))
miniSAS (SFF8088) connectors for miniSAS cables

UNIT READY/FAULT LED

Glows green during normal operation.
Glows orange during the post power on
initialization phase. Also glows orange to
indicate a fault has been detected.

MASTER LED

For single controller model, glows green
when LAN port is available.

For dual controller model, glows green
when LAN port is available as a Master CM.

PWC port
ACT LED This is not used.
Glows green when data is being sent and received.

LINK LED
Glows green when link has been established.

SAS (OUT) port
Connector for a miniSAS cable
Used to connect the Controller Enclosure to a Drive Enclosure.

Figure 2.8 SAS model controller closeup

m  System Capacitor Unit (SCU)

An SCU is installed in the controller as a backup power source in case of power outage.

 If a power failure lasts for more than 20ms, the SCU starts supplying
power, and the controller's cache data is copied to flash memory.
There is no limit to the post-failure data retention time.

* SCU failure will disable the cache function, leading to degraded
performance.

IMPORTANT
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B Power unit closeup

Figure 2.9 shows a closeup of the power unit.

Each power unit has two internal cooling fans.
‘ Note

Inlet
Power cord connects here.

(00w L T 1]

—— STATUS LED

Blinks green when AC power is supplied (power cord is connected)
but DC power is turned off.

Glows green when AC power is supplied (power cord is connected)
and DC power is turned on.

Glows orange to indicate a fault has been detected in a fan

or power supply.

Figure 2.9 Power unit closeup (controller enclosure)

» The power unit is duplicated. The power cords must be connected to the

IMPORTANT inlets of both power units (PSU#0 and PSU#1).
* Power cords should not be reconnected immediately after being
disconnected. Always wait for the power unit's STATUS LED to

completely turn off (about 10 seconds) before reconnecting a
disconnected power cord.

2.1.2 Drive Enclosure

Drive enclosures contain 3.5" disks installed in the front, and expanders and power supplies (with
fans) in the rear.

IMPORTANT e One drlye enFlosure can be mounted in the ETERNUS DX60.
» Up to nine drive enclosures can be mounted in the ETERNUS DX80.
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2.1 Components

2121 Front view (with front cover)

Figure 2.10 Front view of drive enclosure (with front cover)

21.2.2 Front view (without front cover)

—— DISK STATUS LED
Glows or blinks green when disks
are operating normally.
Glows orange when a disk has failed.

— Disk
Up to 12 can be installed in

the ETERNUS DX60/DX80.

D e D)
Sl el el el

- EEEol > o Y] ©

AUTO POWER Switch

The AUTO POWER Switch of the
drive enclosure is set to "OFF" by
default, and should not be set to "ON".

MODE_SEL Switch

Enables the device power to be turned
on via power linkage

This switch is set to "ON" by default,
and should not be set to "OFF".

This is not used.

. J

Figure 2.11 Front view of drive enclosure (without front cover)

N
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SEEEON N
\\\
N
POWER LED
Glows green when the power is turned on.
‘
READY LED Q0
Glows green when device is available for O POWER O (
use. O READY O O
FAULT LED O FAULT
Glows orange when an internal device part 0 IDENTIFY O (
abnormality has been detected. Blinks orange O O
when a predictive error has been detected. O (
IDENTIFY LED
Blinks blue or turns off as ordered via GUI to
identify the enclosure installation locations.
. J

ETERNUS

DE_No. label
Indicates the drive enclosure No.
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B Disk slot numbers

Figure 2.12 shows the slot numbers of the disks in the drive enclosure.

Slot8 Slot#9 Slot#10 Slot1l |
Slot#4 Slot#5 Slot#6 slow#7 |
Slot#0 Slot#1 Slot#2 Slot#3 |

Figure 2.12 Disk slot numbers of drive enclosure

Do Not

/\ CAUTION

* RAID groups, volumes, and hot spares are factory set. Disks which
contain RAID groups or volumes, or disks which are hot spares
should not be moved to another slot.

= ol
Jeii 8

2.1.2.3 Rear view

B Single expander model

Expander (EXP#0) ——————— —— Cover

A Unit that controls the interaction Remove this when installing
between the controller module and an expansion expander (optional).
disks.

Power Supply

Power Supply Unit
Unit (PSU#1)

(PSU#0)

DE_No. label
Indicates the drive enclosure No.

Figure 2.13 Rear view of drive enclosure (single expander model)
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® Dual expander model

Expander (EXP#0) —_— Expander (EXP#1)

A Unit that controls the interaction A Unit that controls the interaction

between the controller module and between the controller module and

disks. disks.

P= ommgmm R 21 o= PEm s @ N
o wo v e (@) cmo Lovwe
Power Supply Unit — = Power Supply
(PSU#0) Ii Unit (PSU#1)

——— DE_No. label
Indicates the drive enclosure No.

Figure 2.14 Rear view of drive enclosure (dual expander model)
®  Expander closeup

Figure 2.15 shows closeup of the expander.

— IDENTIFY LED
Blinks blue or turns off as ordered via GUI to
identify the enclosure installation locations.
——— SAS LINKUP LED
Glows green when link has been established.
Blinks orange when preventive replacement is being performed.

SAS LINKUP LED

Glows green when link has been established.

Blinks orange when preventive replacement is being performed.
Also glows orange to indicate a fault has been detected.

UNIT READY/FAULT LED

Glows green during normal operation.

Glows orange during the post power on initialization phase.
Also glows orange to indicate a fault has been detected.

(w1
D

EXP
000000][_}

—— SAS (IN) port
miniSAS cable connects here.

SAS (OUT) port
miniSAS cable connects here.

—— This is not used.

Figure 2.15 Expander closeup (drive enclosure)
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B Power unit closeup

Figure 2.16 shows a closeup of the power unit.

The power unit has two internal cooling fans.
‘ Note

Inlet
Power cord connects here.

(00w L T 1]

—— STATUS LED

Blinks green when AC power is supplied (power cord is connected)
but DC power is turned off.

Glows green when AC power is supplied (power cord is connected)
and DC power is turned on.

Glows orange to indicate a fault has been detected in a fan

or power supply.

Figure 2.16 Power unit closeup (drive enclosure)

» The power unit is duplicated. The power cords must be connected to the
IMPORTANT inlets of both power units (PSU#0 and PSU#1).

* When connecting the power cord right after it is disconnected, wait for
the STATUS LED of the power unit is turned off completely (about 10
seconds) before connecting it again.

2.1.3 AC outlet box

There are two sizes of AC outlet box: 1U and 2U.
1U AC outlet box has four outlets and two inlets.
2U AC outlet box has twelve outlets and two inlets.

2131 AC outlet box (1U)

Main line switch

Outlet (OUTPUT)
Power supply code (AC output cable)
connects here.

Inlet (INPUT)
Power supply code (AC Input cable)
connects here.

Figure 2.17 AC outlet box (1U)
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2.1.3.2 AC outlet box (2U)

—— Main line switch

o o O | = Inlet

! o ! L % Power cords (AC Input cable
E % are connected here.
RSN

— Outlet (OUTPUT)
Power cords (AC output cable)
are connected here.

Figure 2.18 AC outlet box (2U)

2.2 Standard Operations

This section explains how to turn the device on and off, and how to attach and remove the front
cover.

2.2.1 Power ON Control

This section describes the procedure to turn the power on.

« After turning the power on, it takes about 3 minutes for the device to
IMPORTANT become READY (i.e. the READY LED turns on). If an error is detected
during the initial power-on diagnostic phase, a longer time (up to ten

minutes) may be required before the READY LED turns on.

- Before turning the server on, check that the device, Fibre Channel
switch, and Fibre Channel hub are all READY. If the server is turned on
while any of these devices are not READY, the server may not be able to
recognize the device.

* When the device power is turned on at the first time, a factory preset
volume formatting process may occur.
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Chapter 2 Hardware

2.2 Standard Operations

>

Procedure

1 Press the power switch () of the controller enclosure.

Controller enclosure POWER LED turns on.

‘Note

When drive enclosures are installed, the power turns on

automatically.

Drive enclosure

Drive enclosure

Controller enclosure

s READY LED is lit up.

2 After a few minutes, check that controller enclosure

3 Check that all enclosure’s POWER LED and READY LED are lit up.

drive enclosure

Drive enclosure

Drive enclosure

Controller enclosure

LED for
controller enclosure

O POWER
O READY
O FAULT
© IDENTIFY
© CACHE

End of procedure
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2.2.2 Power OFF Control

This section describes the procedure to turn the power off.

* When turning off the device, the power shuts off only after the data in the
IMPORTANT cache memory has been written to the hard disk. Therefore, it can take
one minute (maximum six minutes) for the power supply to be
completely turned off.
» Do not turn off the power of the device or network devices that connect
the ETERNUS DX60/DX80 and server while the server is operating.
Turning the power off may result in the loss of data or prevent data from
being saved.

Procedure

1 Press and hold the console panel's power switch (o) for 4 seconds or longer.
The READY LED should turn off.

Press the power switch only once. If the power switch is pressed
again between the time of the READY LED turning off and the
POWER LED turning off, the device power may turn on.

IMPORTANT

Drive enclosure

Drive enclosure

Controller enclosure

2 The device power is turned off.
When the power is turned off, the POWER LED will go out.

When drive enclosures are installed, the power turns off
‘ Note automatically.

End of procedure
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2.2.3 Attaching and Removing the Front Cover

This section explains how to attach and remove the front cover of the controller enclosure or
drive enclosure.

Do

/\ CAUTION 0

 After completing the operation, be sure to reattach the front cover.

This section explains how to attach and remove the front cover of the
‘ Note controller enclosure, but the same procedure is used to attach and remove
the front cover of the drive enclosure.

®m  Attaching the front cover

Attach the front cover in the following order.

Procedure

1 Fit the front cover in the left end slot of the controller enclosure to attach.

IMPORTANT Be careful so that the Part of the front cover to be fit in the slot does
not touch the power switch ((©)).

0.
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2 Holding the tab on the front cover, attach the right side of the cover to the

enclosure.

Do

/A CAUTION 0

* When removing the front cover, support its left side with your
left hand, to prevent it from coming loose and falling.

e ————r|

RL 999200000
> [99200088822—1
1955898888

W ) e
'ﬁ_‘\’ m3 ssed |

End of procedure
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B Removing the front cover

Remove the front cover in the following order.

Procedure

1 By holding the tab of the front cover, pull the cover toward you to remove it.

Do

/\ CAUTION 0

* When attaching the right side of the front cover, support its
left side with your left hand, to prevent it from coming loose
and falling.
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End of procedure

P3AM-3042-03ENZO0 ETERNUS DX60/DX80 Disk storage system User Guide

60 Copyright 2009 FUJITSU LIMITED



Chapter 2 Hardware
> 2.2 Standard Operations

224 Wearing the Wrist Strap

The wrist strap must be worn to discharge the human body's natural static electricity.
This section explains how to wear the wrist strap.

Do
/\ CAUTION

When performing the following operations, make sure to wear the
supplied wrist strap, and do not remove it until the operation is
complete.

* Installing a controller enclosure, drive enclosures, and AC outlet
boxes

» Connecting cables
« Installing disks

One end of the wrist strap (part A in the figures) connects to the metal frame of the ETERNUS
DX60/DX80, while the other end (part B in the figures) should be wrapped around your wrist.
Remove the protective film from part A, and attach it to the metal frame of the rack.

< Wrap around your wrist
A Connect to the metal frame

B of the rack

Figure 2.19 Wrist strap
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2.3 Flow from Installation to Operation

This section explains the flow of work from installation to the start of ETERNUS DX60/DX80
operation.

Contact your sales representative or maintenance engineer to perform the device installation and
setup, or follow the work flow shown below to perform the device installation and setup by your-
self:

G\ Preparation )
Cl\ Preparation )

Prepare and check the following items:

- Acquire IP address (for ETERNUS DX60/DX80 and PC for maintenance engineer)
and check the subnet masks

- Prepare a web browser

- Prepare network devices such as a switching hub

IO VENIN The following manuals will be required.

"ETERNUS DX60/DX80 Disk storage system Safety Precautions"
"ETERNUS DX60/DX80 Disk storage system Package Contents"
"ETERNUS DX60/DX80 Web GUI User Guide"

"ETERNUS Disk storage systems Server Connection Guide"

-+ "4.1 Prior Preparation”

CZ\ Installation Location Requirements )

Check the required space for the ETERNUS DX60/DX80, conditions and environment for the location,
and the number of power cords and the shape of the connector.

+-p "3.1 Preparation"

<3\ Package Contents Check )

Refer to "ETERNUS DX60/DX80 Disk storage system Package Contents" and check
that there are no missing parts.

@ Installation )

Attach the rack mount kit to the rack and install the ETERNUS DX60/DX80.

) "3.2 Rack Installation”

6\ Standard Connection )

Connect the following cables.

- LAN cable (For operation management)

- Fibre Channel cable (Fibre Channel model only)

- LAN cable (iISCSI model only)

- miniSAS cable (SAS model only)

- miniSAS cable (For connecting drive enclosures)

- Power cords --p "4.2 Cable Connection"

<\ Device Settings (Preparation) )

Perform the device settings. Prepare and check the following items.

- Enter the IP Address and Subnet Mask into the Network Setting Label

- Attach the Network Settings sticker to the Rear Upper Central Label Plate

- Connect the PC and the ETERNUS DX60/DX80 via LAN Cable (For operation management)
- Network Setting for PC

- Web Browser Setting

- Power on the Device

P 431 Preparation”

(to next page)
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(from previous page)

J Device Settings (Initial Settings) )

Perform device initial setup using GUI.
- Set Date and Time
- Set Storage System Name
- Change Password
- Setup Network Environment
<P "4.3.2 Initial Setup”

Device Settings (Basic Settings) )

Perform basic settings using GUI's Configuration Wizard.
- Create RAID Group
- Create Volume
- Define Host
- Define LUN Mapping
"> "4.3.3 Configuration Wizard"

Other Settings )

Perform the following settings (as required).

)

Hot Spare Registration )

Each added hot spare should be registered as such.
**P "4.3.4 Hot Spare Registration"

)

Port Parameter Setting )

Set the device's host ports to allow them to connect to the server.
P "4.3.5 Port Parameters Setup”

)

Advanced Copy Setting )

If the Advanced Copy functions are to be used, set them up.

) "4.3.6 Advanced Copy Setup"

)

AC Auto Interlocking Mode )

When setting the AC Auto Interlocking mode, turn on the AUTO POWER Switch of the
controller enclosure.

-+ "4.3.7 AC Automatic Linkage Mode Setup"

)

Maintenance Settings )

Setup the device to allow any required post-installation maintenance procedures.

If e-mail notification of device errors is to be used, set a recipient e-mail address.

If the device is connected to a PRIMERGY server and the "ServerView" server monitoring tool
is to be used, perform the settings required for SNMP Trap Transfers.

If the Remote Notice function is to be used, perform the settings required to allow the device to

connect to a Fujitsu remote server. -b "4.4 Maintenance Setup"

=)

Settings for Connecting Server )

Perform the settings required to connect to the server. Install the drivers and perform the Fibre Channel
switch setting.

++p "4.5 Setting up the Server Connection"

Operation and Troubleshooting )

-+p "Chapter 6 Operation and Troubleshooting"
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Chapter 3 Installation

3.1

3.1.1

This chapter describes the ETERNUS DX60/DX80 installation procedure.
Before installing the device, make sure to check the "ETERNUS DX60/DX80 Disk storage
system Safety Precautions".

e ) "ETERNUS DX60/DX80 Disk storage system Safety Precautions”

Preparation
H———

Placement Area

3.1.2

Installation area

Refer to the placement area of the rack to install the device.

Installation condition

Refer to "Instructions for installation" in "ETERNUS DX60/DX80 Disk storage system Safety Pre-
cautions" and set the device in a location where all the requirements are satisfied.

The speed of the ETERNUS DX60/DX80 fans is stepped up and down in
response to the ambient temperature.

Up to 25°C the noise level should not exceed about 42dB, but higher
temperatures or abnormal fan situations can result in noise levels over
42dB, and seclusion in a dedicated server room is generally recommended.

IMPORTANT

Check the number of wall outlets

Check the required type and number of the wall outlets.

Type of wall outlet connectors

All ETERNUS DX60/DX80 device models include US spec. AC200-240V cables (with plug) as
standard.

In addition, power cords must comply with the particular safety standards of the country of use. In
some cases, a power cord will need to be purchased locally to satisfy the relevant power safety
requirements.
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When determining the rack-mounting layout, consider the interaction
between the position of each drive enclosure and AC outlet box in the rack
and the length of each cable.

For example, for something installed at the top of a 1,800mm rack, about
2m of cable will be required to reach the bottom of the rack.

IMPORTANT

Table 3.1  Wall outlets and cable lengths

Cable type ETERNUS Power outlet Cable Note
DX60/DX80 connector length
connector
Controller IEC320 C13 4m Max. rating: 250V
Enclosure 15A
Drive Enclosure (Normal usage
AC200V outlet <12A)
box
(1V)
Direct 4m Max. rating: 250V
connection 20A
AC200V outlet (Normal usage
box <16A)
(2V)

® Required Number of Power Outlets

The number of power outlets required will depend on the number of drive enclosures and AC out-
let boxes.

¢ AC Outlet Boxes Not Connected

Table 3.2  Required number of power outlets (when AC outlet boxes are not connected)

Component Combination pattern
Controller 1 1 1 1 1 1 1 1 1 1
Enclosure
Drive Enclosure 0 1 2 3 4 5 6 7 8 9
No. of power outlets 2 4 6 8 10 12 14 16 18 20

e AC Outlet Boxes Connected

Table 3.3  Required number of power outlets (when AC outlet boxes are connected)

Component Combination pattern
Controller 1 1 1 1 1 1 1
Enclosure
Drive Enclosure 0-1/2-3|4-5|6-7|8-9|0-5|6-9
AC Outlet Box (1U) 1 2 3 4 5 — -
AC Outlet Box (2U) - - - - - 1
No. of power outlets 2 4 6 8 10 2 4
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3.2 Rack Installation

This section describes the procedure for installing the ETERNUS DX60/DX80 in a rack.

Make sure to check "ETERNUS DX60/DX80 Disk storage system Safety Precautions"” before
installation. Also refer to the manual provided with racks.

@)\ "ETERNUS DX60/DX80 Disk storage system Safety Precautions"
Manual provided with racks

Do

/\ CAUTION 0

» Make sure to wear a wrist strap before starting each operation, as
failure to discharge static electricity may cause a device failure.
Do not remove it until the operation is complete.

« If components are attached or removed in a way other as described
herein, damage and/or device failure or electrical shock may occur.

» This device contains delicate components, and should be handled
gently. Do not drop or knock the device against the rack when
installing it.

* If no other components are installed, attach the blind panels
provided with the rack.
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B Rack installation example

Install the controller enclosure, drive enclosures and the AC outlet box in the following layout.

Drive enclosure 9
Drive enclosure 8
Drive enclosure 7
Drive enclosure 6
Drive enclosure 5
Drive enclosure 4
Drive enclosure 3
Drive enclosure 2
Drive enclosure 1

Controller enclosure

AC outlet box (2U) (*1)

AC outlet box (2U) (*1)

*1: Two 2U size AC outlet boxes are installed in this example. Alternatively, for this mounting
configuration, a maximum of five 1U size AC outlet boxes could be installed instead.

ETERNUS DX60/DX80 components should be installed in a rack in the
following order (from the bottom upwards):

(1) AC outlet box(es)

(2) Controller enclosure

(3) Drive enclosure(s)

IMPORTANT
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3.2.1 Installing Controller Enclosure

This section describes how to mount the controller enclosure in a rack.

Warning

/\ WARNING

 For these operations, be sure to turn off the device connected to the
ETERNUS DX60/DX80 (such as servers) when it is turned on, and
remove the power cord from the outlet or it may lead to electronic
shock.

Do Not

/\ CAUTION ®

* RAID groups, volumes, and hot spares are factory set. Disks which
contain RAID groups or volumes, or disks which are hot spares
should not be moved to another slot.

[oo0000000

el

Procedure

1 Referto "ETERNUS DX60/DX80 Disk storage system Package Contents" to
confirm there are no missing parts for the rack mount kit.

"ETERNUS DX60/DX80 Disk storage system Package Contents"

2 Adjust the rack rails (bracket L (for left side) and bracket R (for right side)) sizes
to fit the rack.

Reposition the M4 screws to adjust the length of the rack rails (brackets) to match the
distance between the front and rear rack pillars. Leave the M4 screws slightly unscrewed,
as the bracket must be attached to the rack before they can be completely tightened.
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(Rear rack pillars)

>
Loosen the M4 screws, l
and adjust the rack rails to

the depth of the rack.

Bracket L (for left side)
"L" is stamped on the inner

side of the left rack rail.
[Left]

(Front rack pillars)

Bracket R (for right side)
"R" is stamped on the inner
side of the right rack rail.
[Right]

3 Attach the rack rails (brackets) to the rack.

* When the holes in the rack pillars are square, use the screw
‘ Note holders to attach.

* Make sure to attach the rack rails (brackets) and rack pillars so
that they fit exactly together without any space between them.

Screw holders

M5 screws

Bracket L

o~
- x
Screw holders 4

Screw holders
M5 screws g

M5 screws Bracket R

NN\

Screw holders

[ 200

® (Front rack pillars)

The four M5 screw positions for the rack rails (brackets) are determined relatively to the
base line of controller enclosure.

The M5 screws should be inserted in the 1st and 3rd holes above the base line.

[Left] [Right]
e
3rd position 3rd position
(M5 screws)\ | 2U  Controller enclosure I/ (M5 screws)
Ist position —— @ =7 - - - - - - - oo 1st position
(M5 screws) I \ | (M5 screws)
Base line of
controller enclosure
Rack rails
(Brackets)
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4 Tighten the M4 screws of the rack rails (brackets) that were slightly unscrewed in
Step 2.

5 Remove the front cover of the controller enclosure.

Refer to "2.2.3 Attaching and Removing the Front Cover" (page 58) for procedure to
remove the front cover.

6 Install the controller enclosure in the rack.

Do

/\ CAUTION 0

* When installing or removing the controller enclosure to or
from the rack, make sure to have the right and left sides and
the bottom of the controller enclosure by two or more people.
Failure to do so may cause injury.

* Two pieces of tape are attached to the top of the controller
enclosure. Make sure that this tape does not come off.

Tape

[/ Fix the controller enclosure in the rack.
Use the two thumb screws at the front of the controller enclosure to fasten it in the rack.

Thumb screw
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3.2.2

8 Replace the front cover.

Refer to "2.2.3 Attaching and Removing the Front Cover" (page 58) for the front cover
replacement procedure.

End of procedure

Installing Drive Enclosure

This section describes how to install the drive enclosure in a rack.

Electric Shock

/\ WARNING

 For these operations, be sure to turn off the device connected to the
ETERNUS DX60/DX80 (such as servers) when it is turned on, and
remove the power cord from the outlet or it may lead to electronic
shock.

Do Not
/\ CAUTION .

* RAID groups, volumes, and hot spares are factory set. Disks which
contain RAID groups or volumes, or disks which are hot spares
should not be moved to another slot.

2 DMl ol ]

When installing multiple drive enclosures, install them on the controller
enclosure in order of the "DE_No. label" attached on the drive enclosure.
The "DE_No. label" is attached in the following location.

At the right side of the Between the EXP#0 and EXP#1 expanders
front of the drive enclosure at the rear of the drive enclosure

IMPORTANT

DE_No. label

00000l ]
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Procedure

1 Referto "ETERNUS DX60/DX80 Disk storage system Package Contents" to
confirm there are no missing parts for the rack mount kit.

rerer ) "ETERNUS DX60/DX80 Disk storage system Package Contents”

2 Adjust the rack rail (bracket L (for left side) and bracket R (for right side)) sizes to
fit the rack.
Reposition the M4 screws to adjust the length of the rack rails (brackets) to match the
distance between the front and rear rack pillars. Leave the M4 screws slightly unscrewed,
as the bracket must be attached to the rack before they can be completely tightened.

>
Loosen the M4 screws, l
and adjust the rack rails to
the depth of the rack.
q
; Bracket L (for left side)
"L" is stamped on the inner

side of the left rack rail.
[Left]

(Front rack pillars)

Bracket R (for right side)
"R" is stamped on the inner
side of the right rack rail.

[Right]
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3 Attach the rack rails (brackets) to the rack.

< If the rack pillars have square (approx. 9mm) holes, screw
‘ Note holders will need to be used when attaching the rack rails
(brackets).

« Make sure to attach the rack rails (brackets) and rack pillars so
that they fit exactly together without any space between them.

Screw holders

M5 screws
M5 screws

Bracket L (Rear rack pillars)

.2

Screw holders

Screw holders

M5 screws

,l’::/
wv’:/ ’ .
- (Front rack pillars)

M5 screws .- Bracket R

,":r',
NS
Screw holders
The four M5 screw positions for the rack rails (brackets) are determined relative to the

drive enclosure base line.
The M5 screws should be inserted in the 1st and 3rd holes above the base line.

[Left] [Right]
o
3rd position 3 1 3rd position
(M5 screws)\ i | 2U Drive enclosure 1 L~ (M5 screws)
Ist position — @ = - - - - - - - oo 1st position
(M5 screws) I \\ (M5 screws)
Base line of

drive enclosure

Rack rails

(Brackets)

4  Tighten the M4 screws of the rack rails (brackets) that were slightly unscrewed in
Step 2.

5 First remove the front cover.

Refer to "2.2.3 Attaching and Removing the Front Cover" (page 58) for procedure to
remove the front cover.

P3AM-3042-03ENZO0 ETERNUS DX60/DX80 Disk storage system User Guide

73 Copyright 2009 FUJITSU LIMITED



Chapter 3 Installation
> 3.2 Rack Installation

6 Install the drive enclosure in the rack.

Do

/\ CAUTION 0

« When installing or removing the drive enclosure to or from the
rack, make sure to have the right and left sides and the
bottom of the drive enclosure by two or more people. Failure
to do so may cause injury.

« Two pieces of conductive tape are attached to the top of the
drive enclosure. Make sure that this tape does not come off.

Tape

7 Fasten the drive enclosure in the rack.
Use the two thumb screws at the front of the drive enclosure to fasten it in the rack.

Thumb screw

8 Finish by replacing the front cover.

Refer to "2.2.3 Attaching and Removing the Front Cover" (page 58) for the front cover
replacement procedure.

End of procedure
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3.2.3 Installing AC Outlet Box

This section describe how to mount the AC outlet box in the rack.

Electric Shock

/\ WARNING

 For these operations, be sure to turn off the device connected to the
ETERNUS DX60/DX80 (such as servers) when it is turned on, and
remove the power cord from the outlet or it may lead to electronic
shock.

Do

/\ CAUTION 0

« AC outlet box cannot be connected to the device other than
ETERNUS DX60/DX80.

3.2.3.1 For 1U

This section describes how to mount the 1U AC outlet box in a rack.

Procedure

1 Referto "ETERNUS DX60/DX80 Disk storage system Package Contents" to
confirm there are no missing parts for the rack mount kit.

"ETERNUS DX60/DX80 Disk storage system Package Contents"

2 Remove the two brackets temporarily attached to the AC outlet box.
Remove the two M3 screws from the front of the AC outlet box to free the brackets.

Bracket A
\ AC outlet box

M3 screw

Bracket B

M3 screw
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3 Attach the brackets and holders to the rack.

When the holes in the rack pillars are square, use the screw holders

‘ Note to attach.

Bracket A
Screw \
holders 7o
,-:”l: -7
M6 screws Ny~
xo’}' &
N 20\
Holder Holder ’[

A
ot
(Rear rack pillars) AT \
%‘) Screw
holders
M6 screws

The four M6 screw positions for the brackets are determined relative to the AC outlet box
base line.
The M6 screws should be inserted in the 1st and 3rd holes above the base line.

(Rear rack pillars)
[Left] [Right]

3rd position 3rd position
\ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, /

(M6 screws) I i 1U AC outlet box I (M6 screws)

7777777777777777777777777 -—— 1st position

1st position—I
(M6 screws)

(M6 screws)

\— Base line of

AC outlet box

Brackets

4  Mount the AC outlet box in the rack.
Fasten the AC outlet box to the bracket with the two M3 screws removed in Step 2.

.Jfr
AN, -

M3 screw
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ETERNUS

5 Attach the blank panel to the front side of the rack.
The blank panel should be attached at the same height as the AC outlet box.

5-1 Attach the M5 cage nuts or M5 rack nuts to the front rack pillar.

‘Note

- Attachment positions

On either side, insert two M5 cage nuts or M5 rack nuts in the 2nd holes above the
blank panel base line.

< Use the M5 cage nuts if the rack pillar holes are square.
» Use the M5 rack nuts if the rack pillar holes are round.

(Rear rack pillars)

[Left] [Right]
M5 cage nut or M5 cage nut or
M5 rack nut M5 rack nut
i 1 Blank panel (81*— 2nd position

2nd position —i 1

\— Base line of

AC outlet box
- Attachment procedure

M5 cage nut

Clip the cage nut tabs into the desired
hole from the inside.

M5 rack nut
Clip the rack nut over the desired
hole from the side.

7]
&

Side view

" M5 cage nut

"\ Rack pillar (square)

Q
S M5 Rack nut
Q
™ Rack pillar (round)

P3AM-3042-03ENZO0 ETERNUS DX60/DX80 Disk storage system User Guide

77

Copyright 2009 FUJITSU LIMITED



Chapter 3 Installation
> 3.2 Rack Installation

5-2 Attach the blank panel to the rack pillars using two black M5 screws.

M5 screw

,& Blank panel

(Front rack pillars)

M5 screw

AC outlet box

End of procedure

3.2.3.2 For 2U

This section describes how to mount the 2U AC outlet box in a rack.

Procedure

1 Refer to "ETERNUS DX60/DX80 Disk storage system Package Contents" to
confirm there are no missing parts for the rack mount kit.

Refera’;?\ "ETERNUS DX60/DX80 Disk storage system Package Contents"

2 Attach the M5 cage nuts or M5 rack nuts to the rear rack pillar.

‘ Not < Use the M5 cage nuts if the rack pillar holes are square.
ote * Use the M5 rack nuts if the rack pillar holes are round.

» Attachment positions

On either side, insert eight M5 cage nuts or M5 rack nuts in the 1st, 3rd, 4th, and 6th
holes above the AC outlet box base line.

M5 cage nut or

_ M5 cage nut or
M5 rack nut (Rear rack pillars) M5 rack nut
Left] [Right]
6th pos?t?on\g e Z&h pos?t?on
4th position \: ' 2U ilu AC outlet box : :/ 4th position
3rd position — |91 i ST 'BI™ 3rd position
1st position = | \_ ™ 1st position
Base line of

AC outlet box
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» Attachment procedure

M5 cage nut M5 rack nut
Clip the cage nut tabs into the desired Clip the rack nut over the desired
hole from the inside. hole from the side.
N
9
L > e
N
Q)
AN
Side view
Q
" M5 cage nut
N M5 Rack nut
"\ Rack pillar (square) I~ Rack pillar (round)

3 Mount the AC outlet box in the rack.
Fasten it to the prepared holes in the pillars with eight M5 screws.

4  Attach the blank panel to the rack front.
Mount it in the same position as the AC outlet box.

4-1 Attach the M5 cage nuts or M5 rack nuts to the front rack pillar.

‘ Not « Use the M5 cage nuts if the rack pillar holes are square.
ote « Use the M5 rack nuts if the rack pillar holes are round.

- Attachment positions
On either side, insert four M5 cage nuts or M5 rack nuts in the 2nd and 5th holes
above the blank panel base line.

M5 cage nut or Left (Rear rack pillars) Right M5 cage nut or
M5 rack nut [Lef] [Right] M5 rack nut
5th position— @, 'BT+— 5th position
o [2U Blank panel ] |
2nd position— &: 'Bi— 2nd position

X I

Base line of
AC outlet box
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- Attachment procedure

M5 cage nut M5 rack nut
Clip the cage nut tabs into the desired Clip the rack nut over the desired
hole from the inside. hole from the side.

e
e

S M5 Rack nut

Side view

|| M5 cage nut

"\ Rack pillar (square) ™ Rack pillar (round)

4-2 Fasten the blank panel to the prepared holes in the pillars with four M5 screws.

)
L a> M5 screws

M5 screws

2
<

AC outlet box

End of procedure
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ETERNUS
Chapter 4 Setup

This chapter explains how to setup the ETERNUS DX60/DX80.
You may contact your sales representative or your maintenance engineer to perform this steps,
or alternatively perform them by yourself.

Do

/\ CAUTION 0

» Make sure to wear a wrist strap before starting each operation, as
failure to discharge static electricity may cause a device failure.
Do not remove it until the operation is complete.

* When the disk is brought from a cold to a warm place, there is a
chance that the change in temperature can result in condensation
forming on the magnetic platters. Wait for the disks to warm up to
the local ambient temperature before turning the ETERNUS DX60/
DX80 on.

4.1 Prior Preparation
H———

The following preparations are required before starting the ETERNUS DX60/DX80 setup:

m  Network settings

Determine the following network settings:
O IP address and subnet mask for the ETERNUS DX60/DX80's MNT port of Master CM
(required)

Default IP address: 192.168.1.1
Default subnet mask 255.255.255.0

For dual controller model, a controller for which a LAN port for the

‘ Note operation management of the ETERNUS DX60/DX80 is effective, is
called a "Master CM". The other controller is called a "Slave CM".
Single controller model only has a "Master CM" controller.
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O IP address and subnet mask for the ETERNUS DX60/DX80's MNT port of Slave CM

No default value is set.
This setting is required when enabling the MNT port of a Slave CM for dual controller model.

For dual controller model, from the MNT port of Slave CM, the device
‘ Note status can be displayed, and a Master CM is switched to a Slave CM.

O IP address and subnet mask for the ETERNUS DX60/DX80's RMT port

No default value is set.

This setting is required if the remote support connection is to be independent of the customer
network.

When enabling the RMT port of a Slave CM for dual controller model, two IP addresses are
required.

0 Gateway IP address
No default value is set.
O IP address for the PC
Prepare an IP address for the PC (FST: Field Support Terminal) used by your maintenance

engineer.

IMPORTANT The ETERNUS DX60/DX80 can be reset to the factory default network
settings by pressing the Controller Enclosure's IP RESET Switch twice
in succession within a two second interval.

m  Devices

Prepare the following device:

O PC
The initial settings are performed by using a Web browser running on a LAN connected PC.
Prepare a PC installed with one of following Web browsers:

- Web browser
Usable Web browsers are as follows. Using Web browsers other than the following is
possible, but proper operation cannot be guaranteed.

* Microsoft® Internet Explorer 6.0 or 7.0
* Mozilla Firefox™ 3.0.x

- Resolution
1024 x 768 or greater

"ETERNUS DX60/DX80 Web GUI User Guide"

O Networking equipment such as a switching hub
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B Related manuals

Prepare the following manuals:
0 "ETERNUS DX60/DX80 Web GUI User Guide"
0 "ETERNUS Disk storage systems Server Connection Guide"

O Other related manuals, for example, for a server or switch to be connected to the device.

m Power related checks

Refer to "3.1.2 Check the number of wall outlets" (page 64) and check that the available power
supply facilities meet the specified requirements.

O Number and specifications of the power outlets

B Remote support operation checks

If the remote support connection is to be independent of the customer network, the following
components will also be required:

O LAN cables x 2 (enhanced Cat-5 twisted-pair type)

O Routers and other networking equipment

Refer 1}'5,“\ "ETERNUS DX60/DX80 Web GUI User Guide"
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4.2 Cable Connection
[ B

Various cables now need to be connected.

To help with cable management and prevent incorrect connections, attach

IMPORTANT labels to the cables and make a note of connection origins and destinations.

4.2.1 LAN Cable Connection (for Operation Management)

This ETERNUS DX60/DX80 must be connected to a LAN to perform settings or maintenance
operations via GUI or CLlI, to monitor the device status, or when operating with remote support.
User must prepare their own LAN cables (enhanced Cat-5 twisted-pair type).

* The ETERNUS DX60/DX80 has two LAN ports (1000Base-T/100Base-
IMPORTANT TX/10Base-T, MNT port and RMT port) for each controller.

- For device management via GUI or CLI, use MNT port.

For dual controller model, only device monitoring and switching the
Master CM (when an error occurs in the LAN environment) can be
performed from the MNT port of Slave CM.

- For remote support operation, use MNT port or RMT port. For remote
support on a different network to the customer network, use the RMT
port as the remote support port. For remote support over the
customer network, only the MNT port need be used.

- Operation using only the RMT port without the MNT port is not
allowed.

« The ETERNUS DX60/DX80 LAN ports operate by default in Auto-
Negotiation mode, which recognizes 1000Base-T/100Base-TX/10Base-
T, and Full duplex / Half duplex automatically.

- When connecting networking equipment such as hubs and routers,
check the specifications and settings of the equipment to be
connected.

- When the LAN ports of the device to be connected operate in Auto-
Negotiation mode, the communication mode is set by the specified
algorithm.

- When the device cannot be recognized correctly, set both devices to
be connected in Fix mode.

* When hub has Spanning Tree Protocol (STP) function and it is enabled,
connection to the ETERNUS DX60/DX80 may fail. If failed, disable the
STP function.

- When STP function is not necessary for network configuration,
disable the function for hub.

- When STP function is necessary for network configuration, disable
the STP function of the hub port or perform the Port-Fast setting only
for the ETERNUS DX60/DX80 connection.
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/A\ CAUTION

Do

0

» Make sure to wear a wrist strap before starting each operation, as
failure to discharge static electricity may cause a device failure.
Do not remove it until the operation is complete.

* When connecting external (signal, power, etc.) cables, avoid pulling
them as it may cause damage.

Do Not

* Do not bend the cable too much or bind it up. Doing so may cause
device damage or failure.

Do not bend square Do not bind up

E LAN cable connection procedure

The following explains how to connect the LAN cable.

IMPORTANT

When connecting LAN cables, check the connector orientation and then
firmly push it all the way in.

When disconnecting LAN cables, depress the tab, then pull out the
connector.

‘Note

This section describes dual controller model as an example. Note that there
is only controller 0 (CM#0) for single controller model.
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Procedure

1 Connect the LAN cable to the ETERNUS DX60/DX80.

Connect the LAN cable connectors to the MNT ports of the controller 0 (CM#0) and
controller 1 (CM#1) for the ETERNUS DX60/DX80.

Do

/\ CAUTION 0

* When connecting the LAN cables, position them so that they
will not obstruct replacement of the power supply unit or
controllers by the maintenance engineer.

2 Connect the LAN cables to the networking equipment.

Connect the other end of the LAN cable to the networking equipment, such as hub or
router. For networking equipment connection details, refer to the documentation for the
networking equipment being connected to.
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3 Ifthe RMT ports are to be used, connect the LAN cables to RMT ports.

3-1 Connect the connector of the LAN cable to the RMT port of the controller 0 (CM#0) and
controller 1 (CM#1).

3-2 Connect the other end of the LAN cable to the networking equipment, such as hub or
router.
For networking equipment connection details, refer to the documentation for the
networking equipment being connected to.

End of procedure

4.2.2 Fibre Channel Cable Connection (For Fibre Channel)

Connect the ETERNUS DX60/DX80 and the server or Fibre Channel switch with Fibre Channel
cable.
User must prepare their own Fibre Channel cables.

Do

/\ CAUTION 0

* Make sure to wear a wrist strap before starting each operation, as
failure to discharge static electricity may cause a device failure.
Do not remove it until the operation is complete.

* When connecting external (signal, power, etc.) cables, avoid pulling
them as it may cause damage.

« Before connecting Fibre Channel cables, confirm that the
connectors are clean and free of dust, oil, and grease, etc.
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» Fibre Channel cable is thin and breaks easily, so be careful not to
pinch the cable between devices or bend it too much. Keep a 30mm
or larger radius when bending Fibre Channel cable. Failure to do so
may cause device damage or failure.

/\ CAUTION

Do not bend square Do not bind up

®  Fibre Channel cable connection procedure

The following explains how to connect the Fibre Channel cable.

When connecting the Fibre Channel cable, check the direction of the
IMPORTANT connector tab and insert it all the way in firmly.

When disconnecting the Fibre Channel cable, pull out the connector while
holding its tab.

This section describes dual controller model as an example. Note that there
‘ Note is only controller 0 (CM#0) for single controller model.
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Procedure

1 Remove the connector cover of Fibre Channel port.

Remove the connector cover attached to the Fibre Channel port of the controller 0 (CM#0)
or controller 1 (CM#1).

ElS

Connector cover

Keep the removed connector cover in a safe place where they will

IMPORTANT not be lost.

2 Connect the Fibre Channel cable to the ETERNUS DX60/DX80.
2-1 Remove the covers from the Fibre Channel cable connectors.

2-2 Insert the Fibre Channel cable connectors in the controller 0 (CM#0) and controller 1
(CM#1) Fibre Channel ports.

If only one Fibre Channel port is to be used, it should be port 0 on each CM.
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Do

/A CAUTION 0

* When connecting the Fibre Channel cables, position them so
that they will not obstruct replacement of the power supply
unit or controllers by the maintenance engineer.

3 Connect the other end of the Fibre Channel cable to the server or Fibre Channel
switch.

3-1 Remove the covers from the Fibre Channel cable connectors.

3-2 Connect the Fibre Channel cable to the Fibre Channel adapter in the server or Fibre
Channel switch.

End of procedure

4.2.3 LAN Cable Connection (For iSCSI)

Connect the ETERNUS DX60/DX80 and the server or switching hub with LAN cables (enhanced
Cat-5 type).
User must prepare their own LAN cables.

» Use a separate LAN for the iSCSI connection.
* The iSCSI interface operates in 1000Base-T full-duplex mode.

* When connecting the ETERNUS DX60/DX80 and the server via a
switching hub, the switching hub must be able to support 1Gbps connec-
tion.

IMPORTANT

Do

/\ CAUTION 0

* Be sure to wear a wrist strap or discharge static electricity by
touching the metal frame of the ETERNUS DX60/DX80 before
starting each operation, as failure to discharge static electricity may
cause device failure.

* When connecting external (signal, power, etc.) cables, avoid pulling
them as it may cause device damage.

P3AM-3042-03ENZO0 ETERNUS DX60/DX80 Disk storage system User Guide

90 Copyright 2009 FUJITSU LIMITED



Chapter 4 Setup
> 4.2 Cable Connection

Do Not

/\ CAUTION

* Do not bend the cable too much or bind it up. Doing so may cause a
device damage or failure.

Do not bend square Do not bind up

E LAN cable connection procedure

The following explains how to connect the LAN cable.

When connecting LAN cables, check the connector orientation and then
IMPORTANT firmly push it all the way in.
When disconnecting LAN cables, depress the tab, then pull out the

connector.

This section describes dual controller model as an example. Note that there
‘ Note is only controller 0 (CM#0) for single controller model.

Procedure

1 Connect the LAN cable to the ETERNUS DX60/DX80.
Insert the LAN cable connectors in the controller 0 (CM#0) and controller 1 (CM#1) iSCSI

ports.

HOST N
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If only one iSCSI port is to be used, it should be port 0 on each CM.

Do

/\ CAUTION 0

* When connecting the LAN cables, position them so that they
will not obstruct replacement of the power supply unit or
controllers by the maintenance engineer.

2 Connect the LAN cables to the server or switching hub.

Connect the other end of the LAN cable to the server's LAN card or iSCSI HBA, or to the
switching hub. For switching hub connection details, refer to the documentation for the
switching hub being connected to.

End of procedure

4.2.4 MiniSAS Cable Connection (For SAS)

Connect the ETERNUS DX60/DX80 and the server with miniSAS cables.
User must prepare their own miniSAS cables (ETERNUS DX60/DX80 connector: SFF8088).

Do

/\ CAUTION 0

* Be sure to wear a wrist strap or discharge static electricity by
touching the metal frame of the ETERNUS DX60/DX80 before
starting each operation, as failure to discharge static electricity may
cause device failure.

* When connecting external (signal, power, etc.) cables, avoid pulling
them as it may cause device damage.

Do Not

» Do not bend the cable too much or bind it up. Doing so may cause a
device damage or failure.

Do not bend square Do not bind up
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B MiniSAS cable connection procedure

The following explains how to connect the miniSAS cable.

When connecting miniSAS cables, check the connector orientation and then

IMPORTANT firmly push it all the way in.
When disconnecting miniSAS cables, use the pull-tab to extract the
connector.
miniSAS cable
Procedure

1 Connect the miniSAS cables to the ETERNUS DX60/DX80.

Insert the miniSAS cable connectors in the controller 0 (CM#0) and controller 1 (CM#1)
SAS ports.

If only one SAS port is to be used, it should be port 0 on each CM.

IMPORTANT Do not connect this cable to the SAS (OUT) port.
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Do

/A CAUTION 0

* When connecting the SAS cables, position them so that they
will not obstruct replacement of the power supply unit or
controllers by the maintenance engineer.

2  Connect the miniSAS cables to the server.
Connect the other end of the miniSAS cables to the server's SAS adapters.

End of procedure

4.2.5 MiniSAS Cable Connection (For Drive Enclosures)

When a Drive Enclosure is installed, connect the Drive Enclosure to the Controller Enclosure
with a miniSAS cable. When multiple Drive Enclosures are installed (only for ETERNUS DX80),
connect the Drive Enclosures with miniSAS cable.

Two miniSAS cables (75cm) are supplied with each Drive Enclosure dual expander model, and
one miniSAS cable (75cm) with each Drive Enclosure single expander model.

Do

/\ CAUTION 0

* Make sure to wear a wrist strap before starting each operation, as
failure to discharge static electricity may cause a device failure.
Do not remove it until the operation is complete.

* When connecting external (signal, power, etc.) cables, avoid pulling
them as it may cause device damage.

Do Not

* Do not bend the cable too much or bind it up. Doing so may cause a
device damage or failure.

Do not bend square Do not bind up
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B MiniSAS cable connection procedure

The following explains how to connect the miniSAS cable.

IMPORTANT * When connecting miniSAS c_ables, always check the symbols on the
connector and port are matching.

- SAS (OUT) of CE or DE: Attach the connector with the  symbol to
the port with the gz ¢ symbol.

SAS (OUT) port Plug connecting to SAS (OUT) port
N
0 [E==) >
|_ =
=Z)

- SAS (IN) of DE: Attach the connector with the © symbol to the port
with the 2z o symbol.

SAS (IN) port Plug connecting to SAS (IN) port

g@_ @

* When connecting miniSAS cables, check the connector orientation and
then firmly push it all the way in.
When disconnecting miniSAS cables, use the pull-tab to extract the
connector.

I\

miniSAS cable
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Procedure

1 Connect the controller enclosure to the drive enclosure with the miniSAS cable.

1-1 Connect the SAS (OUT) port at controller 0 (CM#0) of controller enclosure, to the SAS
(IN) port at expander 0 (EXP#0) of the drive enclosure 1 with the miniSAS cable.

(1) Connect the plug to be connected to SAS (OUT) port, to the SAS (OUT) port of the
controller 0 (CM#0).
Remove the port cover from the SAS (OUT) port before inserting the plug.

Controller
enclosure

(2) Connect the plug to be connected to SAS (IN) port, to the SAS (IN) port of the
expander 0 (EXP#0).

Drive
enclosure 1

1-2 For dual controller model, connect the SAS (OUT) port at controller 1 (CM#1) of
controller enclosure, to the SAS (IN) port at expander 1 (EXP#1) of the drive enclosure
1 with the miniSAS cable.
Connect the miniSAS cable in the same way as Step 1-1.
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The following shows the miniSAS connection figure between controller enclosure and
drive enclosure.

IMPORTANT Do not connect anything to the SAS (OUT) port on the end edge.

For single controller model

|_-

Drive
enclosure 1

Controller
enclosure

ouT £ 0

Figure 4.1 MiniSAS cable connection
(between the controller enclosure and drive enclosure)
(single controller model)

- For dual controller model

TE= TE

ouT &

//

=

EXP#0

Drive
enclosure 1

Controller
enclosure

ouT TEO ouT I&o

Figure 4.2 MiniSAS cable connection
(between the controller enclosure and drive enclosure)
(dual controller model)

P3AM-3042-03ENZO0 ETERNUS DX60/DX80 Disk storage system User Guide

o7 Copyright 2009 FUJITSU LIMITED



Chapter 4 Setup
> 4.2 Cable Connection

2 When two or more drive enclosures are installed, connect the drive enclosures
with the miniSAS cable.

2-1 Connect the SAS (OUT) port at expander 0 (EXP#0) of the drive enclosure 1, to the
SAS (IN) port at expander 0 (EXP#0) of the drive enclosure 2 with the miniSAS cable.

(1) Connect the plug to be connected to the SAS (OUT) port, to the SAS (OUT) port of
the expander 0 (EXP#0) for the drive enclosure 1.

enclosure 1

(2) Connect the connector to be connected to the SAS (IN) port, to the SAS (IN) port of
the expander 0 (EXP#0) for the drive enclosure 2.

enclosure 2

2-2  For dual controller model, connect the SAS (OUT) port at expander 1 (EXP#1) of the
drive enclosure 1, to the SAS (IN) port at expander 1 (EXP#1) of the drive enclosure 2
with the miniSAS cable.

Connect the miniSAS cable in the same way as Step 2-1.

The following figure shows the miniSAS connection figure between drive enclosures.

IMPORTANT Do not connect anything to the SAS (OUT) port on the end edge.
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- For single controller model

SAS (OUT) SAS (IN)
port port

Drive
enclosure 2

(I 1)

Drive
enclosure 1

O
lmml.!l.

Controller
enclosure

u
O 1| (LT lmml..l.

Figure 4.3 MiniSAS cable connection
(When two or more drive enclosures are added) (single controller model)

- For dual controller model

SAS (OUT) SAS (IN) SAS (OUT) SAS (IN)
port port port port

7

S
L 185 L-
ouT 9£<¢ IN %0 ouT 2O IN %0

= e

Drive
enclosure 2

Drive
enclosure 1

Controller
enclosure

Figure 4.4 MiniSAS cable connection
(When two or more drive enclosures are added) (dual controller model)

End of procedure
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4.2.6 Power Cord Connection

Connect the power cords to the ETERNUS DX60/DX80.

/\ WARNING

/\ CAUTION

Do Not

O

Do not disconnect the power cord plug with wet hands as it may
lead to fire or electrical shock.

Do not attempt to repair a damaged power cord. Do not pull on,
excessively bend/twist, apply heat or place heavy objects on the
cord. Doing so will damage the cord, which may lead to fire or
electrical shock.

Do not put the stress on the root of the power cord, for example, by
twisting it. Doing so may expose or cut the cable core of the power
cord, causing fire or electric shock

Do not use the power cord if it is damaged or the plug does not
snugly fit into the socket as it may cause fire or electrical shock.

Do not use a power cord other than one attached, or the one
specified. Do not use the attached power cord or specified power
cord for other devices. Doing so may cause failure, fire, or electric
shock.

Do

0

Wipe clean any excess dust from the plug prongs or socket with a
dry cloth. Failure to do so, may lead to fire or electrical shock.

Ground

Use a power cord with ground lead. Using a power cord without
ground lead may cause fire, electric shock, or malfunction.
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426.1 With No AC Outlet Box

The following explains how to connect the power cords when no AC outlet boxes are installed.
Two power cords (4m) are provided for each enclosure.

Procedure

1 Connect the power cords to the ETERNUS DX60/DX80.

IMPORTANT The power unit for each enclosure is duplicated. The power cords

must be connected to the inlets of both power units (PSU#0 and
PSU#1).

1-1 Connect the power cord plugs to the power inlets of the Power Supply Units.

i S i
[T o Oy 1| (LT

Drive enclosure

[FE F Dy
s i

NEE] om-o a =0
@

Controller
enclosure [

Power cord plug

J

1-2 Attach the release tie to the plug of the power outlet for the power plug not to be
unplugged.
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2 Connect the power cords to the power outlet.
Connect the plug at the other end of each power cord to the power outlet.

/A WARNING

/A CAUTION

Do Not

Do not connect power cords or other cables during
thunderstorms, as lightning can result in fire or electric shock.

Do

0

Be sure to fully insert each plug into its socket. Failure to do
so may lead to fire or electrical shock.

Do Not

When disconnecting the power plug, be sure to pull from the
plug and not the cord. Pulling the cord may expose or snap
the inner wires, which can lead to fire or electrical shock.

Do not use the server service outlet to connect the device
power cord.

Do not overload an electrical outlet. Doing so may lead to
electric shock or fire.

Unplug

If the ETERNUS DX60/DX80 is not going to be used for a
long period of time, it is advisable to unplug all power cords to
avoid any chance of fire to the ETERNUS DX60/DX80 and its
peripherals.

IMPORTANT

After unplugging the power cord, wait until the POWER STATUS
LED of the power unit has turned off completely before reconnecting

(It takes about ten seconds for the STATUS LED to be turned off
completely.)

End of procedure
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4.2.6.2 With an AC Outlet Box

The following explains how to connect the power cord when an AC outlet box is installed.
The following explains how to connect the power cord to 1U or 2U AC outlet box.

B When 1U AC outlet box is installed

The procedure to connect the power cord to 1U AC outlet box is as follows:

Procedure

1 Remove the power cord clamps from the AC outlet box.

Power cord clamps

AC outlet box

2 Connect the AC outlet box outlets and power unit inlets with power cord (AC
output cables) (4m).

The procedures to connect the power unit is the same as the Step 1 in "4.2.6.1 With No
AC Outlet Box" (page 101).

The power unit for each enclosure is duplicated. The power cords
must be connected to the inlets of both power units (PSU#0 and
PSU#1).

IMPORTANT

The following table and figure show the connection path of an AC outlet cable and
connection figure respectively
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Table 4.1  Connection path of a power cord (AC output cable) (AC outlet box (1U))
Connection source Connection distribution
(AC outlet box outlet) (power unit inlet)
OUTPUT #0 -1 | Controller enclosure PSU#0 inlet
] OUTPUT #0 - 2 | Drive enclosure 1 PSU#0 inlet
The first ACS -
OUTPUT #1 -1 | Controller enclosure PSU#1 inlet
OUTPUT #1 - 2 | Drive enclosure 1 PSU#1 inlet
OUTPUT #0 - 1 | Drive enclosure 2 PSU#0 inlet
The second OUTPUT #0 - 2 | Drive enclosure 3 PSU#0 inlet
ACS OUTPUT #1 -1 | Drive enclosure 2 PSU#1 inlet
OUTPUT #1 - 2 | Drive enclosure 3 PSU#1 inlet
OUTPUT #0 - 1 | Drive enclosure 4 PSU#0 inlet
) OUTPUT #0 - 2 | Drive enclosure 5 PSU#0 inlet
The third ACS - .
OUTPUT #1 -1 | Drive enclosure 4 PSU#1 inlet
OUTPUT #1 - 2 | Drive enclosure 5 PSU#1 inlet
OUTPUT #0 - 1 | Drive enclosure 6 PSU#0 inlet
OUTPUT #0 - 2 | Drive enclosure 7 PSU#0 inlet
The fourth ACS - -
OUTPUT #1 -1 | Drive enclosure 6 PSU#1 inlet
OUTPUT #1 - 2 | Drive enclosure 7 PSU#1 inlet
OUTPUT #0 - 1 | Drive enclosure 8 PSU#0 inlet
] OUTPUT #0 - 2 | Drive enclosure 9 PSU#0 inlet
The fifth ACS 5 .
OUTPUT #1 -1 | Drive enclosure 8 PSU#1 inlet
OUTPUT #1 - 2 | Drive enclosure 9 PSU#1 inlet
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Drive Enclosure 9

Drive Enclosure 2
PSU#1 Inlet
PSU#0 Inlet g Drive Enclosure 1 4{
= =+ Al

Controller Enclosure

a0, E_
7\ A
[ Psutomet | [ Psustier |

AC outlet box 1

AC outlet box 5
OUTPUT #1-1
b T * ol

Outlet Outlet Outlet
OUTPUT #0-1 OUTPUT #021 OUTPUT #1-2

Figure 4.5 Connection of AC output cables (1U)
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3 Connect the power cords (AC input cables) (4m) supplied with the AC outlet box
to the inlet of the AC outlet box.

4  Use the power cord clamps to prevent the power plugs from coming unplugged.
Attach the power clamps removed in Step 1.

5 Connect the plug at the other end of each of the power cords (AC input cables)
(4m) connected in Step 3 to the outlet.

/A WARNING

/\ CAUTION

Do Not

Do not connect power cords or other cables during
thunderstorms, as lightning can result in fire or electric shock.

Do

0

Be sure to fully insert each plug into its socket. Failure to do
so may lead to fire or electrical shock.

Do Not

When disconnecting the power plug, be sure to pull from the
plug and not the cord. Pulling the cord may expose or snap
the inner wires, which can lead to fire or electrical shock.

Do not use the server service outlet to connect the device
power cord.

Do not overload an electrical outlet. Doing so may lead to
electric shock or fire.
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Unplug

/\ CAUTION

e If the ETERNUS DX60/DX80 is not going to be used for a
long period of time, it is advisable to unplug all power cords to
avoid any chance of fire to the ETERNUS DX60/DX80 and its
peripherals.

6 Turn the main line switch of the AC outlet box to the "On" position (marked "I").

-
Main Line Switch

When turning the main line switch to "On" (marked "I") right after
turning the main line switch to "Off" (marked "O"), turn it back to "On"
(marked "I") after the STATUS LED of the power unit has turned off
completely.

(It takes about ten seconds for the POWER STATUS LED to be
turned off completely.)

IMPORTANT

End of procedure
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B When 2U AC outlet box is installed

The procedure to connect the power cord to 2U AC outlet box is as follows:

Procedure

1 Remove the power cord clamp from the AC outlet box.
Loosen the two thumb screws on both sides of the power cord clamp to remove it.

Power cord clamp

Thumb screw

2 Connect the AC outlet box outlets and power unit inlets with power cord (AC
output cables) (4m).

The procedures to connect the power unit is the same as the Step 1 in "4.2.6.1 With No
AC Outlet Box" (page 101).

The power unit for each enclosure is duplicated. The power cords
must be connected to the inlets of both power units (PSU#0 and
PSU#1).

IMPORTANT

The following table and figure show the connection path of an AC outlet cable and
connection figure respectively
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Table 4.2  Connection path of a power cord (AC output cable) (AC outlet box (2U))

Connection source Connection distribution

(AC outlet box outlet) (power unit inlet)
OuUT1 Controller enclosure PSU#0 inlet
ouT2 Drive enclosure 1 PSU#0 inlet
OuT3 Drive enclosure 2 PSU#0 inlet

AC outlet box A - -
ouT4 Drive enclosure 3 PSU#0 inlet
OUT5 Drive enclosure 4 PSU#0 inlet
ouT6 Drive enclosure 5 PSU#0 inlet
OuUT1 Controller enclosure PSU#1 inlet
ouT2 Drive enclosure 1 PSU#1 inlet
OuT3 Drive enclosure 2 PSU#1 inlet

AC outlet box B - -
ouT4 Drive enclosure 3 PSU#1 inlet
OUT5 Drive enclosure 4 PSU#1 inlet
ouT6 Drive enclosure 5 PSU#1 inlet
OuUT1 Drive enclosure 6 PSU#0 inlet
ouT2 Drive enclosure 7 PSU#0 inlet

AC outlet box C - .
OuUT3 Drive enclosure 8 PSU#0 inlet
ouT4 Drive enclosure 9 PSU#0 inlet
OuUT1 Drive enclosure 6 PSU#1 inlet
ouT2 Drive enclosure 7 PSU#1 inlet

AC outlet box D - :
OuUT3 Drive enclosure 8 PSU#1 inlet
ouT4 Drive enclosure 9 PSU#1 inlet
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ETERNUS

Drive Enclosure 9 J I
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Drive Enclosure 8

d (=8

Drive Enclosure 7
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Drive Enclosure 6
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Drive Enclosure 5
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Drive Enclosure 4
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Drive Enclosure 3
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Drive Enclosure 2
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Pﬁlllgo Nve En(l:losure 1 Azl Pﬁl@l
' e () e
Controller Enclosure
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AC outlet box A

AC outlet box B
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5)
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AC outlet box C

ata
BEBEEE

AC outlet box D

[CILEER

Figure 4.6 Connection of AC output cables (2U)

3 Use the power cord clamps to prevent the power plugs from coming unplugged.

Attach the power cord clamps removed in Step 1.
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4  Connect the power cords (AC input cables) (4m) supplied with the AC outlet box
to the inlet of the AC outlet box.

The AC outlet box is shipped with the power cord connected to the
‘ Note inlets.

AC input cables

Connect to power outlets.

Do Not
/A WARNING

« Do not connect power cords or other cables during
thunderstorms, as lightning can result in fire or electric shock.

Do

/\ CAUTION 0

« Be sure to fully insert each plug into its socket. Failure to do
so may lead to fire or electrical shock.

Do Not

* When disconnecting the power plug, be sure to pull from the
plug and not the cord. Pulling the cord may expose or snap
the inner wires, which can lead to fire or electrical shock.

* Do not use the server service outlet to connect the device
power cord.

* Do not overload an electrical outlet. Doing so may lead to
electric shock or fire.
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Unplug

/\ CAUTION

e If the ETERNUS DX60/DX80 is not going to be used for a
long period of time, it is advisable to unplug all power cords to
avoid any chance of fire to the ETERNUS DX60/DX80 and its
peripherals.

5 Turn the main line switch of the AC outlet box to the "ON" position (marked "I").

When the main line switch
is ON

O I

When turning the main line switch to "On" (marked "I") right after
IMPORTANT turning the main line switch to "Off" (marked "O"), turn it back to "On"

(marked "I") after the STATUS LED of the power unit has turned off

completely.

(It takes about ten seconds for the STATUS LED to be turned off

completely.)

End of procedure
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4.3 ETERNUS DX60/DX80 Setup
=

This section explains how to setup the ETERNUS DX60/DX80 using a PC.

4.3.1 Preparation

Prepare the following before setting up the ETERNUS DX60/DX80.

®  Filling in the Network Settings Label

Fill in the IP address and subnet mask fields on the Network Settings label and attach it on rear
upper central label plate.

Network Settings label

Network Setting
IP address of Disk Array
Subnet Mask
IP address of FST port
IP address of REMCS port:

Label holder

Plate

Tag

Pull out the plate while holding the tag.
.

Figure 4.7 Network Settings label

The IP address for the PC used by the maintenance engineer during maintenance is also
required. Acquire the IP address and note it on the Network Settings label.
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Table 4.3  Network Settings label fields

ltems

Value

IP address of Disk Array

IP address of the device MNT port

Subnet Mask

Subnet mask of network connected

IP address of FST port

IP address of PC (FST) used by maintenance engineer

IP address of REMCS
port

IP address of the device RMT port

®  Network settings for the PC to be used

Perform the following procedure to setup the PC to be used for setting up the ETERNUS DX60/

DX80.

Procedure

1 Connect the PC to the MNT port of the ETERNUS DX60/DX80 Controller O
(CM#0) directly with a LAN cable (for operation management).
When a LAN cable (for operation management) is connected to Controller 1 (CM#1),

disconnect it.

2 Setthe IP address and subnet mask of the PC.
Set the following values.

IP address: 192.168.1.2
Subnet mask: 255.255.255.0

3 Set the Web browser to not use a proxy server and a cache (Temporary Internet

Files).

4 Check that Java Script, style sheets, and cookies are enabled for the Web

browser.

5  Turn on the ETERNUS DX60/DX80.

IMPORTANT

* When turning on the ETERNUS DX60/DX80 for the first time,
volume formatting operation, which is set as factory default, may
be performed. However, the ETERNUS DX60/DX80 setting
operation can be continued.

* When stopping a volume formatting operation, delete the volume.
For details on deleting a volume, refer to "ETERNUS DX60/DX80
Web GUI User Guide".
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* When checking the connection between PC used for setup and the
‘ Note ETERNUS DX60/DX80, execute the "ping" command at the PC
command prompt.
The following is an example of ping execution: ("192.168.1.1" is the
default IP address)
ping 192.168.1.1
If the execution results in error, check the PC’s network settings.

< If communication fails even though the MNT port of controller 0
(CM#0) and the LAN port of the PC are connected, check that
Master LED of controller 0 (CM#0) is lit. If the Master LED of
controller 1 (CM#1) is lit for dual controller model, use the MNT port
of controller 1 (CM#1).

End of procedure

4.3.2 Initial Setup

Start Graphical User Interface (GUI) from the Web browser of the connected PC that is to be
used to set up the ETERNUS DX60/DX80, and perform the initial setup of the ETERNUS DX60/
DX80 in the following order.

* Set Date and Time

* Set Storage System Name
« Change Password

e Setup Network Environment

The initial setup procedure is as follows: For the setup details, refer to "ETERNUS DX60/DX80
Web GUI User Guide".

"ETERNUS DX60/DX80 Web GUI User Guide"

Procedure

1 Start the Initial Setup.

1-1 Start the Web browser on the PC that is to be used to set up the ETERNUS DX60/
DX80.

1-2 Enter either of the following URLS in the address bar of the Web browser.
‘ http://192.168.1.1/ ‘

or

‘ https://192.168.1. 1/ ‘
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1-4

1-5

1-6

The logon screen of GUI appears.

The confirmation screens for site certification may be displayed
‘ Note when starting up GUI using SSL (https).
However, this should not cause any problems. Accept the site
certification and continue the process.
The following shows an example when using Internet Explorer 7.
The display contents vary according to your web browser.

There is a problem with this website's security certificate.
The security certificate presented by this website was not
issued by a trusted certificate authority.

Security certificate problems may indicate an attempt to
fool you or intercept data you send to the server.

We recommend that you close this webpage and do not
continue to this Web site.

The warning for the site certification is not displayed after
installing the certification.

For the procedure about site certification installation, refer to
"ETERNUS DX60/DX80 Web GUI User Guide".

On the logon screen, select the language (English or Japanese).

Type the following User name and Password, and click the [Logon] button.
User name: root
Password: root (default)

After logging on, the Storage System Status screen of GUI appears.

Click the [Initial Setup] menu on the [Easy Setup] tab.
The Start screen of the [Initial Setup] function appears.

Click the [Next >] button.

oy —————————
£ d

Sat Date and Time

et Aniage Syslem Nams
Changs Passmand

Sutup Metwork Ervironment Caick et 1o confnue, of Cancel b esil Inflal Comguration
Finish

PeCESE Ay 7 order bo use this siorage system is performed wih this wizard

Figure 4.8 Start screen of the [Initial Setup] function

The [Set Date and Time] screen appears.
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2 Setdate and time.
Set the date and time of the internal clock of the ETERNUS DX60/DX80.

2-1 Set the necessary parameters, and click the [Next >] button.

v EXTN | o jeTine bbormation

# ELETI
‘391 3M0rage System Hame. Current Tma 2009-05-15 18-3027
Cnangs Passmnn d Data vearf008 ~wonin 5 -oar[15 Hour{18 TR ) sacond 21
Setup MNetwork Ervircnment
Finish
Tiime Zong
S l.r,__]m-ns 00| Tokyo, Desska, Kpole, Fukuska, Sapptis =]

Dirgligtt Saveeg Tima
Sel  CON & OFF

& SCMCH Sl =[5 o | )
fass o Lo =-[7 3 HmEHw
o syome B H e m=
o 23 [ d o
NTP Senvice

TP gnatisd & NP dizabied

HTP sarver I

LAN Port s for NTP [1077 =
Accens Status Hort yut Set

e

Figure 4.9 [Set Date and Time] screen

A confirmation screen appears.

2-2 Click the [OK] button.
The date and time setting is set, and the [Set Storage System Name] screen appears.

3 Set the machine name.
Set the name of ETERNUS DX60/DX80.

SNMP. The device name is displayed in the logon screen and
operation screen of GUI.

‘ The information that is set here is used for network management by
Note

3-1 Set the necessary parameters, and click the [Next >] button.

Sed the iame of thes Stocage: System

[1- 185 charscisrs{aIphanum eNc charactsr blanc sign}

11~ 50 charactes{alphanumaric

[1-50 characlersiaiphanumaric

[1-50 charactkes(alphanumanc

characher biane signj)

Figure 4.10 [Set Storage System Name] screen

A confirmation screen appears.
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3-2 Click the [OK] button.
The machine name is set, and the [Change Password] screen appears.
4  Change the password.
Change the initial account password.

4-1 Set the necessary parameters in [Set Password], and click the [Next >] button.

Set Paswwurd,

v EX
A Set Dass and Time

8 User Name tea
SOOI | | serfo Adanced
Setup Metwerk Emdrcnment Ol Password fooe
Finish
Hew Password "-""7

Confirm fiew Password [resss

e D

Figure 4.11 [Change Password] screen
A confirmation screen appears.

4-2  Click the [OK] button.
The password is changed, and the [Setup Network Environment] screen appears.

5 Set the network environment.
Set the ETERNUS DX60/DX80 environment for network communication.

5-1 Set the necessary parameters such as a MNT port IP address, subnet mask and
default gateway, and click the [Next >] button.

The appropriate IP address or network address must be set in the
‘ Note "Allowed IP List" to allow access from a device in a network other

that in which the ETERNUS DX60/DX80 resides.

Devices in the same network as the ETERNUS DX60/DX80 are

allowed access even if not set in the "Allowed IP List".
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Spesd and Duplar [ Aufo Negeaatin =
Mestor (P Address [152 [156 |

Figure 4.12 [Setup Network Environment] screen

A confirmation screen appears.

5-2 Click the [OK] button.
The Network Environment is set, and the [Finish] screen appears.

6 Finish the initial setup.

6-1 Click the [Finish] button.

rplmted
18 U g e “Configuraton AZENT i order fo periorm Steps o snabie siprage sooess

Click: [Firnshd 12 exit this wezard and retum io “Storage Systam Stshus®

Figure 4.13 [Finish] screen of the initial setup

The [Initial Setup] completes.

Device setting operation cannot be continued if the IP address is
IMPORTANT changed. Logon again with the new IP address is required.

6-2 Remove the LAN cable (for operation management) from the PC that is to be used to
set up the ETERNUS DX60/DX80, and connect the LAN cable (for operation
management) of the MNT port of Controller 1 (CM#1) and Controller 0 (CM#0) to the
customer's network.
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6-3 Start the Web browser, and logon again with the new IP address to perform the config-
uration settings of the ETERNUS DX60/DX80 using Configuration Wizard.

End of procedure

4.3.3 Configuration Wizard

Perform the necessary settings for the device operation using the Configuration Wizard of the
setting\maintenance program.
Perform the settings in the following order.

* Create RAID Group
 Create Volume

« Define Host

« Configure Affinity Group
« Define LUN Mapping

Perform "Set Port Parameters" before starting the Configuration Wizard.
When using the Host Affinity functions, make sure to "Enable" the Host
Affinity setting of the port.

Refer to "4.3.5 Port Parameters Setup" (page 133) for details about the port
parameter settings.

Refer to "1.3.7 Security Functions" (page 41) for details about the Host
Affinity functions.

IMPORTANT

For setting-related details, refer to the "ETERNUS DX60/DX80 Web GUI User Guide". Also refer
to the "ETERNUS Disk storage systems Server Connection Guide" as required.

"ETERNUS DX60/DX80 Web GUI User Guide

"ETERNUS Disk storage systems Server Connection Guide (Fibre Channel)"
"ETERNUS Disk storage systems Server Connection Guide (iSCSI)"
"ETERNUS Disk storage systems Server Connection Guide (SAS)"

Procedure

1 Start Configuration Wizard.

1-1 Click the [Configuration Wizard] button on the [Easy Setup] tab in GUI.
The [Configuration Wizard] screen appears.
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1-2 Click the [Start] button.

Slart Configuration Wizard
Thiz wezard will guide e user though the folawing configarkon tasks. Coniguration apAns selected here can be modfied indracually ater

ACraata AR Geroup
Amew R s ereated of an exsting RAID Groups is sslecied in et 1o ceale & new Logical Volume

agalectad RAID Group

nneded io aach Fort

Figure 4.14 Configuration Wizard initial screen
The Configuration Wizard starts. The [Create RAID Group] menu screen appears.

2 Create a RAID Group.

Create or select a RAID group in which a volume is created (a group of disks configuring
RAID in the storage system device).

« If the factory default settings are to be used, this setting is not
IMPORTANT required. When settings are desired, delete the factory settings
(logical volumes, RAID groups, and LUN mappings) and then
create your own RAID groups. For setting deletion details, refer to
the "ETERNUS DX60/DX80 Web GUI User Guide".

* For RAID5 and RAID6, ensure that a single RAID group is not
being configured by too many disks. Doing so may increase the
time to perform Rebuild/Copyback when a disk fails.

« Disks with different capacities can be installed in a single Drive
Enclosure. However, all disks configuring a RAID group should be
of the same capacity. Do not include disks with a different
capacity in a RAID group.

Do

/\ CAUTION 0

« Data may not be recovered if a disk fails because RAIDO
configuration is not redundant. RAID1, RAID1+0, RAID5,
RAID5+0, and RAID6 are recommended as the RAID level.
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Do Not

/\ CAUTION

* RAID groups, volumes, and hot spares are factory set. Disks
which contain RAID groups or volumes, or disks which are hot

spares should not be moved to another slot.

[0 95000000 b b
05550090000 H O

8338838833

| A= e
Sk

2-1 Select the RAID group creating method on the [Create RAID Group] screen, and click

2-2

2-3

the [Next >] button.
When "Select existing RAID Group" is selected, move on to Step 3.

Set the necessary items, and click the [Create] button.
The following is a setting example when "Create RAID Group (Disks are
automatically)" is selected.

Configuration Wizard

reate R 61 otip

Create RAID Group
Migws RID Gooiaps are crialid uging this scrien. Please selec) the RAID Livel and Specify e congliluenl o of thi riw RAID Groug
Hiewi PEAID G ot

RAND Group No. 0

'RAMD Group Name m‘i (1- 16 charariers (alphanumeric character blank sign))

IRAND L RADI =

Diskcapacy | 30008545 =] <[2 7]

Capacity (MB) 1 35536MB

Assigned TN Autorriatic 'l

[ Hew | [ _<sack Q1 coate B canel |

Figure 4.15 [Create RAID Group] screen
A confirmation screen appears.

Click the [OK] button.
The RAID group is created, and the [Create Volume] screen appears.

assigned
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3 Create a volume.
Create a volume (area in the disks in the RAID group) in a RAID group.

If the factory default settings are to be used, this setting is not

IMPORTANT required. When settings are desired, delete the factory settings
(logical volumes and LUN mappings) and then create your own
logical volumes. For setting deletion details, refer to the "ETERNUS
DX60/DX80 Web GUI User Guide".

Do Not
/\ CAUTION

< RAID groups, volumes, and hot spares are factory set. Disks
which contain RAID groups or volumes, or disks which are hot
spares should not be moved to another slot.

=1

=R ] I
o 0 moEE s cEE)

Creale Valume

RAID Group O nfermmation
RAID G ot ap W, o
Mo RaD0!
RAID Level RAID
Tatal Capacity (MB) 67320

Tatal Fras Space B} 67328
Laigast Fiss Space IMBY 67320

Volume List
Mo, Hame  Type  Capacity (MBI Sowce Volmne Capacity M8}

Hew Volume
vk W, ]
Vikina Hatwe: feiume_o (1~ 16 ehararlemaSCI coteMe20 - (TEN)
e  Cpen € BN (ECW |5 e Snap Diata Valuma b required for BnapCiFte)
Capachy IMB) [ ¢Spacity the valuma capacityfo be craatad in units of (14 fo 8,388 507) WE of e masimum capacth of e RAID graup)
Source Viokames Copchy B} | ...t s fntsl sty 0TI coy sburce for SOV in units o7 ME)
SOV o
Nt of Valiess F 01~ 1200 (Seting number ofvolumes ofthe same b and c3pscty® be creasd)

[ ] oo Do |

Figure 4.16 [Create Volume] screen
A confirmation screen appears.

3-2 Click the [OK] button.
The volume is created, and the [Define Host] screen appears.
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4  Setup the host.

Specify information for the server being connected to the ETERNUS DX60/DX80.
Setting screens will vary depending on the ETERNUS DX60/DX80 model.

IMPORTANT \r/(\elgjir:et:e Host Affinity function is not used, the host setting is not

m For Fibre Channel

On the [Setup FC Host] screen, register the Fibre Channel card WWN for the server being
connected to the ETERNUS DX60/DX80.

When a FC switch is connected to the ETERNUS DX60/DX80,
IMPORTANT settings for FC switch and the server (FC host) must be completed in
advance.

(2)cClick the [Add] button on the [Setup FC Host] screen.

(2)Specify a WWN, server name, and host response.

Setup FC Host

Woce

£ ¥ any infonmaon ragarding acthe hosts & baing modfiad or dekted plass stop any 3ccess Hom the COMeSEonang host senses
Rugistersd FC Host List

e 00000000C4ETCAR 0 Detst Inactive.
EET) D0000000CHSTCAT ODatault Inactie

|

Harvss * ervers
Host Response * [0 Cetault =
OK| _Cancel

Figure 4.17 [Setup FC Host] screen

(3)Specify the other necessary items, and click the [OK] button.
The target FC host is displayed in the "Registered FC Host List" field.

(4)Click the [Next] button.
A confirmation screen appears.

(5)cClick the [OK] button.
The settings are reflected and the [Configure Affinity Group] screen in Step 5 appears.
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m ForiSCSI

On the [Setup iISCSI Host] screen, set the iSCSI name, IP address, and other items for the
server being connected to the ETERNUS DX60/DX80.

(1)Click the [Add] button on the [Setup iSCSI Host] screen

(2)Specify an iSCSI name, IP address, server name, host response, and CHAP pass-
word.

Configuraticn Wizard

Satup iSCS] Host
Host infrriation used 10 enable aceess for iSCS inteface

-
Hotice =

& I ny information reganding active hosts is being modified or deleted pleass slog any sttess fom e comesponsing host servers

Registerad iSCS| Host List

Hama SCSI Mame W hddress  HostResponse  Allas Name  CHAP UserlD  Status
T Ozemerl  wgn 20081 0sample comuisest ] 33412301 2341 234123410 1921681 48 0:Default Inactve

LI =T P |

Aokl Hew iSCS]Host

iSCS1 Part [Cwsn Pt =]
| =l piseover

el jian 200310 sarmple com iscsi 133 @ - 723 charstters{alphanurmeric charsciar sign))

s Fo e

Hae * e

Hast Response * [0Tefaut =]

Alias Name [ a3t characters)

CHAP User I [ Max2sschararters)

CHAP Password ' [ a2-100chamders(alphanum sign))

Condinn CHAP Password * [ (17100 chasaclers{alphanien g

ok _cancl | |
i 2

m =F] < Mext > L) Cancel

Figure 4.18 [Setup iSCSI Host] screen

(3)Specify the other necessary items, and click the [OK] button.
The target iISCSI host is displayed in the "Registered iISCSI Host List" field.

(4)Click the [Next] button.
A confirmation screen appears.

(5)cClick the [OK] button.
The settings are reflected and the [Configure Affinity Group] screen in Step 5 appears.
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m For SAS

On the [Setup SAS Host] screen, set the SAS address, and other items for the server
being connected to the ETERNUS DX60/DX80.

(1)cClick the [Add] button on the [Setup SAS Host] screen

(2)Specify a SAS address, server name, and host response.

Configuraticn Wizard

Huost infarmiation used 10 enable access for BAS irirfaces i defined b
Hotice:
£ I sy inforrmation regarding active hosts s being madified or delsted pleass 109 any soass Som e comesponging host semers

Registerad SAS Host List
Hama SAS Address Host Response Status.

il Mow SAS Host

SAS Part CMR0 Porte) =

x| Discover
SAS Address
DOG0SE0000E04F 4 (16 eharachers)

MHame' [u.-mun [1- 16 characters(alphanumeric character blank signj
Host Response’ [0:Defaull »
0K Camcel

Figure 4.19 [Setup SAS Host] screen

(3)Specify the other necessary items, and click the [OK] button.
The target SAS host is displayed in the "Registered SAS Host List" field.

(4)Click the [Next] button.
A confirmation screen appears.

(5)Click the [OK] button.
The settings are reflected and the [Configure Affinity Group] screen in Step 5 appears.

5 Setup an affinity group.
Create the group of volumes that are to be recognized by the server (affinity group).

Set an affinity group when using the Host Affinity function. When not
IMPORTANT using the Host Affinity function, click the [Next] button and proceed to

[Define LUN Mapping].

5-1 Click the [Create] button.
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5-2 Enter the affinity group name in [Affinity Group Setting] and specify a volume number
corresponding to the Logical Unit Number (LUN) in [Define LUN Mapping], and click

Capachy (MB)
1024 fl
104
10

Spetify Rangs e .
el [ o Qs D - |

Figure 4.20 [Configure Affinity Group] screen
A confirmation screen appears.

5-3 Click the [OK] button.
The affinity group is created, and the affinity group list is displayed.

5-4 Click the [Next] button.
The [Define LUN Mapping] screen appears.

6 Configure a LUN mapping.
Set a volume to be recognized by the server.
m  When the Host Affinity function is used
Assign an affinity group to each server that is to be connected to the port.

(1)Select the port to be set from the "Port List" field, and click the [Edit] button.

Configure LUN Mapping
Fort List
Pant Host adfinity Humbser of LUNIS) MHumbser of Hasils)
CHEF Portsd Enabile - .
CHID Pori! Enatie
o CHF Posted Digable
(s} CHat Pori! Cizably
~—
Help cBack | Rmsh | H

Figure 4.21 [Define LUN Mapping] screen 1 (when the Host Affinity function is used)
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(2)Assign the affinity group to the server, and click the [Set] button.

Configure LUN Magping

Port Setting
Pait U0 Fors)
Hasst Attty Ensbla
Wumbsr of Hostls) 1

Host AMinity Setting
Host

Osanvert dr==E>

1 5anee Desatta =

=

Figure 4.22 [Define LUN Mapping] screen 2 (when the Host Affinity function is used)

A confirmation screen appears.

(3)cClick the [OK] button.
The affinity group is created, and the screen returns to the screen displayed in Step (1).
Set other affinity groups as required.

(4)Click the [Exit] button.
The settings are reflected, and a message to confirm finishing the Configuration Wizard
appears.

m  When the Host Affinity function is not used
Correspond the volume number to the LUN that can be recognized by the server for ports.

(1)Select the port and click the [Edit] button to change the setting.

» e — » Datr Host 3 CERNGE ARARY GreaE Y b - Duline UM Biapping

Configure LUN Magping

Port List

Pant Host affinity Mumber of LUNIS) Mismbsed of Hastls)
[ CHEFD Postsd Enable - .

CHID Portt Enabie
CHF1 o) Digable
CHE Portet Dizabln

) o

o] T

Figure 4.23 [Define LUN Mapping] screen 1 (when the Host Affinity function is not
used)
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(2)Change the setting as required, and click the [Set] button.

o

Configure LUN Mapping
o for acce .
Port Setting 7
Port CN#1 Porisd
Hust Affinity Disable
Mumiber of LUNGS) 7
Define LM Mapping
LN Vil ho. Vilume Hame Capacity (MB)
] 3 voume_ 03 1024 :‘I
1 4 voume_D4 1024
2
4
]
) I b
Soetity Rangs | Clear =
_ —— z
[ ] — € =) ]

Figure 4.24 [Define LUN Mapping] screen 2 (when the Host Affinity function is not
used)

A confirmation screen appears.

(3)cClick the [OK] button.
Returns to the screen of "Port List" in Step (1).

(4)cClick the [Exit] button.
A message to confirm finishing the Configuration Wizard appears.

7/ Finish Configuration Wizard.

7-1 Click the [OK] button.
Configuration Wizard finishes.

End of procedure
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4.3.4 Hot Spare Registration

Register the hot spare for the failure of a disk.

» Check the factory settings and register a hot spare as required. When
IMPORTANT changing the factory default setting, delete the factory setting (volume,
RAID group, and LUN mapping) and then register the hot spare. For
details on deleting the setting, refer to "ETERNUS DX60/DX80 Web GUI
User Guide".

» System disks cannot be registered as hot spares.

‘ N The following two types of Hot spare are available:
ote

* Global Hot spare
This is available for any RAID group.

« Dedicated Hot spare
This is only available to one specified RAID group.
For a RAID group that contains important data, assign one or more
"Dedicated Hot spares”, in order to preferentially improve that RAID group's
access to hot spares.
For details on hot spares, refer to "ETERNUS DX60/DX80 Web GUI User
Guide".

Do

/\ CAUTION 0

» Be sure to register hot spares.

* The capacity of each hot spare should be the same as that of the
largest capacity disk in the storage system or RAID group.
If a mixture of SAS disks, Nearline SAS disks, and SSDs is installed
in the storage system, separate hot spares will be required for each
type of disk. Again, the capacity of each type of hot spares must
equal or exceed that of the largest capacity same-type disks.
A smaller capacity disk is not usable as a hot spare for a larger
capacity data disk.
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/\ CAUTION

Do Not

* RAID groups, volumes, and hot spares are factory set. Disks which
contain RAID groups or volumes, or disks which are hot spares

should not be moved to another slot.

WO ED
e syl

‘Note

This section explains the procedure for the setup using GUI. For the setup
using the CLI commands, refer to "ETERNUS DX60/DX80 Command Line

Interface (CLI) User’s Guide".

For setting-related details, refer to the "ETERNUS DX60/DX80 Web GUI User Guide".

WC’% ). "ETERNUS DX60/DX80 Web GUI User Guide"
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Procedure

In the GUI screen, click [Assign Hot Spare] under the [RAID Group
Management] menu on the [Configuration] tab.
The [Assign Hot Spare] screen appears.

Select the hot spare type and the disk to be used as hot spare, and click the
[Assign] button.

The following is a setting example when "Global Hot Spare" is selected.

When selecting "Dedicated Hot Spare" as the hot spare type, "Select an existing RAID
Group" appears.

Assign Hot Spare
Satact tha disk dit T YT —————

i o 1o b assigned 1o one of pare ¢
Hot Spare Type
Hot Spare Type @innalH:ISJ:ru  Daedicated Hot Spare |

a_|roa |piros |

Figure 4.25 [Assign Hot Spare] screen
A confirmation screen appears.

Click the [OK] button.
The hot spare is registered.

End of procedure
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4.3.5 Port Parameters Setup

Set the connecting information for the host port of the ETERNUS DX60/DX80 to connect to the
server.
Setting screens will vary depending on the ETERNUS DX60/DX80 model.

This section explains the procedure for the setup using GUI. For the setup
‘ Note using the CLI commands, refer to "ETERNUS DX60/DX80 Command Line
Interface (CLI) User's Guide".

For setting-related details, refer to the "ETERNUS DX60/DX80 Web GUI User Guide". Also refer
to the "ETERNUS Disk storage systems Server Connection Guide" as required.

"ETERNUS DX60/DX80 Web GUI User Guide"

"ETERNUS Disk storage systems Server Connection Guide (Fibre Channel)"
"ETERNUS Disk storage systems Server Connection Guide (iSCSI)"
"ETERNUS Disk storage systems Server Connection Guide (SAS)"

®  For Fibre Channel

On the [Set FC Port Parameters] screen, set the information for the connection (detailed Fibre
Channel port information) between the ETERNUS DX60/DX80 Fibre Channel port and the
server.

Procedure

1 Inthe GUI screen, click [Set FC Port Parameters] under the [Host I/F
Management] menu on the [Global Settings] tab.
The [Set FC Port Parameters] screen appears.

2 Select a port and specify the necessary items in "Port Settings", and click the
[Set] button.

» Connection
Select "FC-AL" or "Fabric".
Select "Fabric" when using the Fibre Channel switch connection.

» Set Loop ID
Select "Manual" if "Connection" has been set to "FC-AL".

* Loop ID
Enter the Loop ID if "Connection" has been set to "FC-AL".

 Transfer Rate
Select the fixed transfer rate according to the destination server or Fibre Channel
switch.

- For the ETERNUS DX60
Select from 4Gbps, 2Ghbps, or 1Gbps

- For the ETERNUS DX80
Select from 8Gbps, 4Ghps, or 2Gbps
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* Host Affinity
When the Host Affinity function is used, select "Enable".
When the Host Affinity function is not used, select "Disable".

* Host Response
When "Disable" is selected in "Host Affinity", set this item.

Tor [Gworomes]
Connection @ Fabric € FC-AL
Set Loop 1D © Manual & Auto
Loop 1D ,—L|
Transfer Rate [m
Frame Site [2028ty00s =]

Hoat Affinity # Enable " Disable
Host Response [0 Defaun 5]

Resst Scope FILTL OTL

Release Reservation if Chip is Reset © Enable & Disable

et _A

Figure 4.26 [Set FC Port Parameters] screen

End of procedure

m  ForiSCSI

On the [Set iISCSI Port Parameters] screen, set the information for the connection (detailed
iISCSI port information) between the ETERNUS DX60/DX80 iSCSI port and the server.

Procedure

1 Inthe GUI screen, click [Set iSCSI Port Parameters] under the [Host I/F
Management] menu on the [Global Settings] tab.
The [Set iISCSI Port Parameters] screen appears.

2 Select a port and specify the necessary items in "Select Port", and click the [Set]
button.

* TCP/IP Settings
Input the IP address and subnet mask for the selected iSCSI port.

* iSCSI Settings
Input the iISCSI name and alias name.
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* General Settings
- Host Affinity

ETERNUS

When the Host Affinity function is used, select "Enable".
When the Host Affinity function is not used, select "Disable".

- Host Response

Set this item if "Host Affinity" has been set to "Disable".

* Security
Select "ON" and input the CHAP user name and password if CHAP authentication is to
be used.

Port | CHs) FORT#D &
Type 1SCSI

TCPAP Sattings

wadaress® [z [i;d F | FF | Test Connection (ping}
Defa Gaveway [152 [l5 f fF
@ Enable € Disable

BASSeve e e E e

15C5I Settings
ISCSIHame }an.2000-08_com fujitsu storage-system. e 00000000 Diefault |
(Detault-EC Sl Name:ign. 2000-09.com . fujitsu:storage-a ystem. dd- 00000000
Alias Hame [
Ganeral Settings
Host Affinity © Enable & Disable
Host Respansa :Defzult vl
Reset Scope FILTLCTL

Release Reservation if Chip is Reset & Enable  Disable

Figure 4.27 [Set iSCSI Port Parameters] screen (1/2)

|8C5| Setmngs
ISC S Hame |'ll'|.<J0f-0? com fujitsustorage-system.ad: 00000000 Default
(Defaul-4SC Sl Name:ign. 2000-09.com ftsu storage-s ystem. dd: 00000000
Alias Hame [
General Semings
Host Affnity " Enable & Disable
Host Response 0:Dstzult vI
Resel Scope ®ILTLOTL

Release Resenvationif Chip is Reset & Enable © Dizable

Sacurity
CHAP CON & OFF
CHAP User Nama Ii
Change Password (5l
Password —

Hew Password
Confirm new Passwaord

Header Digest & QFF C CRCXC
Diasta Digest & OFF C CRCIZC

Figure 4.28 [Set iSCSI Port Parameters] screen (2/2)

End of procedure
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m For SAS

On the [Set SAS Port Parameters] screen, set the information for the connection (detailed SAS
port information) between the ETERNUS DX60/DX80 SAS port and the server.

Procedure

1 Inthe GUI screen, click [Set SAS Port Parameters] under the [Host I/F
Management] menu on the [Global Settings] tab.
The [Set SAS Port Parameters] screen appears.

2 Select a port and specify the necessary items in "Port Settings", and click the
[Set] button.
* Host Affinity

When the Host Affinity function is used, select "Enable".
When the Host Affinity function is not used, select "Disable".

* Host Response
Set this item if "Host Affinity" has been set to "Disable".

ot parame
Port Seftiis
Pont
Host Affinity
Host Respoiise
Resat Scope

Figure 4.29

Set SAS Porl Parameters
SAS porl parameters are cf

anged

Release Resenvation f Chip IS Resel © Enable & Disabla

——— ]

CM#F) Port#0 =

" Enable & Dizable

0.Default =

&ITL OTL

[Set SAS Port Parameters] screen

End of procedure

IMPORTANT

This completes the basic settings of the ETERNUS DX60/DX80.
When performing other detailed settings, refer to "ETERNUS DX60/DX80
Web GUI User Guide".
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4.3.6 Advanced Copy Setup

Setup the Advanced Copy function before use.
For details on usage and overview of the Advanced Copy function, refer to "1.3.3 Advanced
Copy" (page 35).

IMPORTANT . Some Advanced Copy functions can be used without purchase and acti-
vation of the Advanced Copy Feature.
However, purchasing the Advanced Copy Feature allows all the
Advanced Copy functions to be used.

e Purchasing the optional software "ETERNUS SF AdvancedCopy
Manager" or VSS environment is required to use copy functions in con-
junction with operations.

» To use copy functions in a VSS environment, "ETERNUS VSS Hardware
Provider" (free) must be downloaded and installed in the server. For
details about "ETERNUS VSS Hardware Provider" and its installation
procedure, refer to the following web-site.

http://www.fujitsu.com/global/support/computing/storage/system/
vsshp.html

4.3.6.1 Registering the Advanced Copy License

After the Advanced Copy Feature is purchased, it is activated by registering an Advanced Copy
license key in the ETERNUS DX60/DX80.

To obtain this license key, refer to "ETERNUS DX60/DX80 Disk storage system Feature
activation licenses" document provided with the Advanced Copy Feature for the appropriate
web-site URL.

"ETERNUS DX60/DX80 Disk storage system Feature activation licenses"
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* When the Advanced Copy Feature is purchased at the same time as the
‘ Note ETERNUS DX60/DX80 (base unit), this procedure is not necessary
because the license is registered as a factory setting.
Attach the license label plate provided with the Advanced Copy Feature
to the rack rail near the ETERNUS DX60/DX80 which holds its license,
for future reference.

License label plate

e Check whether the license has already been registered using the
provided license label plate or the GUI screen.
- The license key (bar code and 16-digit numeric number) is printed in
the "License Key" column in the provided license label plate.

- The "Advanced Copy License" field in the Advanced Copy Status
screen of GUI is set to "Registered".

Register the license key according the following procedure.

Procedure

1 Obtain the Advanced Copy license key.

1-1 Prepare and check the following in advance.

- "ETERNUS DX60/DX80 Disk storage system Feature activation licenses"
This is provided with the Advanced Copy Feature.

- License label plate
This is provided with the Advanced Copy Feature. The license label is attached to
the license label plate, and TAN etc. are indicated.

- Serial Number of the ETERNUS DX60/DX80
The serial number can be checked via the GUI screen.

{7 [TERMUS D00 - Windows Intesmet Dxplorer .J_ﬂlﬂ
O - [Bramiccas g . Frpevers S 2]
e [ Yew Fgeokes Tooks e

W O 20 ETERMLS Dol

ETERNUS DXBO

ﬁ ETERNLS 01 Sl ar | WO | it | 200E-10-15 1

Status Easy Setup volume Sal
iorage System Status FAD Group Status
Storage System Status

P iantenance o
me Ealus _Advanced Copy Satus

Figure 4.30 Display location of the serial number (GUI screen)
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1-2 Access the license issuance URL, and click the "ETERNUS DX60/DX80 Advanced
Copy License" link under the [Select a product to register].

For the URL of the web-site, refer to "ETERNUS DX60/DX80 Disk storage system
Feature activation licenses".

The actual contents of the license key issuance screen that is
IMPORTANT described here may differ according to the time that the
Advanced Copy Feature is purchased.
The latest version of this manual is open to the public on the
following web-site. Refer to this manual if required.
http://www.fujitsu.com/global/services/computing/storage/
eternus/products/diskstorage/dx60-dx80/

Welcome to the Fujitsu Storage Systems Registration Area

(3 3 P‘ 2. Please, fil out the form \P >r| 3. Email spproval |

Figure 4.31 Advanced Copy Feature License Key Web Screen 1

1-3 Enter the necessary items on the following screen.

ETERNUS DX Registration

| TPIaasa, select your
" ETERMUS version )

Welcome to the registration of your Advanced Copy License for the ETERNUS DX series. You have ordered additional snapshots.
To license these you have to register here. After registration you will get the license for the activation of the snapshot feature by
email. Please enter this license into your ETERNUS DX60 or ETERNUS DX80. The snapshot software is pre-installed on your
systern and will be activated by this license.

Email*

Select your system®

@ ETERNUS DX60

(O ETERNUS DX80

10 digit Serial number of the System*
Please enter TAN*

[JPlease check to accept our privacy policy

Figure 4.32 Advanced Copy Feature License Key Web Screen 2

P3AM-3042-03ENZO0 ETERNUS DX60/DX80 Disk storage system User Guide

139 Copyright 2009 FUJITSU LIMITED


http://www.fujitsu.com/global/services/computing/storage/eternus/products/diskstorage/dx60-dx80/
http://www.fujitsu.com/global/services/computing/storage/eternus/products/diskstorage/dx60-dx80/

Chapter 4 Setup

> 4.3 ETERNUS DX60/DX80 Setup

Enter and select the following items.

- Email
Enter the destination E-mail address to which the license key notification E-mail is
to be sent.

Do

/\ CAUTION 0

* Make sure not to enter a wrong E-mail address.

- Select your system
Select ETERNUS DX60 or ETERNUS DX80.

- 10 digit Serial number of the System
Enter the serial number of the ETERNUS DX60/DX80.
To prevent incorrect input of the serial number, copy and paste the "Serial Number"
that is displayed in the GUI screen.

1 Select the character string of "Serial Number" displayed in the GUI screen,
and press the [Ctrl] + [c] key, or right-click and select [Copy].

2 Move the cursor to the serial number input field of the license issuance
screen, and press the [Ctrl] + [v] key, or right-click and select [Paste].

Do

/\ CAUTION 0

« Make sure not to enter a wrong serial number.
If an incorrect serial number is entered, an invalid
license key is issued, and it cannot be registered in the
ETERNUS DX60/DX80.

- Please enter TAN
Enter an 8-digit numeric number that is indicated in [TAN] on the license label plate.

Click [Submit].
The license key is issued, and displayed on the screen. The license key notification E-
mail is sent to the specified E-mail address.

ETERNUS DX Registration

Please, select your

ETERNUS version 2. Please, fill out the form

Ffirsu

ETERNUS
oo

Thank you for using the Fujitsu Technology Solutions online licensing senices.
You have successfully licensed your ETERNUS DX with the Serialnumber:4320901001 and license key41BD0CC1033DB4FF

Figure 4.33 Advanced Copy Feature License Key Web Screen 3
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IMPORTANT Make sure to take a note of the displayed license key.

2 Check the contents of the notification E-mail.

Check that the [Serialnumber] (device serial number) that is described in the notification E-
mail is correct.

If the serial number that is described in the notification E-mail is
IMPORTANT . .
wrong, contact your sales representative as soon as possible.

3 Write down the license key on the provided license label plate.

Make sure to write down the license key.

IMPORTANT Write the license key directly on an empty column of "License Key"
on the license label plate, or print the notification E-mail on paper, cut
out the part of the 16-digit numeric number of license key, and attach
it to the license label plate.

4 N\

O

LicenseKe

[ 7 Input column for the license key

4 Register the license key in the ETERNUS DX60/DX80.
4-1 Start GUL.

4-2 Click the [Register Copy License] under the [Advanced Copy Management] menu on
the [Configuration] tab in the GUI screen.
The [Register Copy License] screen appears.
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4-3 Input the license key that is obtained in Step 1 in the "License Key" field, and click the
[Register Copy License] button.

[T

Register Copy Lic
llCWﬂ‘ ES‘CEQE\QﬂnOdEﬁJ‘ ,

Figure 4.34 [Register Copy License] screen
A confirmation screen appears.

4-4  Click the [OK] button.
The Advanced Copy license is registered.

5 Check that the license key is registered.

5-1 Click the [Advanced Copy Status] menu on the [Status] tab of in the GUI screen.
The [Advanced Copy Status] screen appears.

5-2 Check that the "Advanced Copy License" is set to "Registered".

Figure 4.35 [Advanced Copy Status] screen
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6 Attach the license label plate provided with the Advanced Copy Feature to the
rack rail near the ETERNUS DX60/DX80 which holds its license.

License label plate

End of procedure

4.3.6.2 Advanced Copy Settings

For settings and operations to use the Advanced Copy functions, refer to "ETERNUS DX60/
DX80 Web GUI User Guide" or "ETERNUS DX60/DX80 Command Line Interface (CLI) User's
Guide".

For operation settings when using ETERNUS SF AdvancedCopy Manager or ETERNUS VSS
Hardware Provider, refer to the "ETERNUS SF AdvancedCopy Manager Installation Guide" or
ETERNUS VSS Hardware Provider manual.

"ETERNUS DX60/DX80 Web GUI User Guide"

"ETERNUS DX60/DX80 Command Line Interface (CLI) User's Guide"
"ETERNUS SF AdvancedCopy Manager Installation Guide"
"ETERNUS VSS Hardware Provider manual”
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4.3.7 AC Automatic Linkage Mode Setup

When AC automatic linkage mode is enabled, the ETERNUS DX60/DX80 is automatically turned

on when the power supply recovers after a power failure. This section explains how to setup the
AC automatic linkage mode.

Procedure

1 Remove the front cover from the controller enclosure.

For details on how to remove the front cover, refer to "2.2.3 Attaching and Removing the
Front Cover" (page 58).

2 Turn the AUTO POWER switch of the controller enclosure to ON.

Push up the AUTO POWER switch to the "ON" side using the pin that is provided with the
ETERNUS DX60/DX80.

|G G ST

g oEn ma Ep
DD EE ol o] =

A AUTO POWER
switch

* The AUTO POWER switch of the drive enclosure is set to "OFF"
IMPORTANT as the factory setting, and should not be set to "ON".
« If AC power is being supplied, turning the AUTO POWER switch
of the controller enclosure to the ON position will cause the
ETERNUS DX60/DX80 to turn on.
 If the AUTO POWER switch of the controller enclosure is the ON

position, connecting the power cord to the outlet will cause the
ETERNUS DX60/DX80 to turn on.

3 Re-attach the front cover to the controller enclosure.

For details on how to attach the front cover, refer to "2.2.3 Attaching and Removing the
Front Cover" (page 58).

End of procedure
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4.4 Maintenance Setup

If required, set maintenance to be performed easily after starting an operation.

This section explains the procedure for the setup using GUI. For setting-

‘ Note related details, refer to the "ETERNUS DX60/DX80 Web GUI User Guide".
For the setup using the CLI commands, refer to "ETERNUS DX60/DX80
Command Line Interface (CLI) User's Guide".

"ETERNUS DX60/DX80 Web GUI User Guide"
"ETERNUS DX60/DX80 Command Line Interface (CLI) User's Guide"

4.4.1 Event Notification by E-mail Setup

If an error occurs in the ETERNUS DX60/DX80, the event (error information, etc.) is reported to
a specified address.
The procedure to set the E-mail notification is as follows:

Procedure

1 Start GUI.

2 Click [Setup E-Mail Notification] under the [Network Settings] menu on the
[Global Settings] tab in the GUI screen.
The [Setup E-Mail Notification] screen appears.
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3 Set the necessary items in the [Notification E-mail] area.

* Select "Enable" in "Notification E-Mail".
 Specify the E-mail destination address in "Destination E-Mail Address".

ign fiar i v
= Nodmcation E-kail Motification E-Mail

> Mad Server Setlings
+ Rety Sefing Wotification E-Mail
Destination £-Mai qu
Destination E-Mail Address 2
Destination E-Mail Address 3 |
Destination E-Mail Address 4 |
Destination E-Mail Address 5 |
Comment | j

| = |

Figure 4.36 [Setup E-Mail Notification] screen (Notification E-Mail)

Click the "Mail Server Settings" link.
The [Malil Server Settings] screen appears.

Set the necessary items in the [Mail Server Settings] area.

= NoSlcation E-bail Mal Server Settings
> Mai Server Seflings
» ety Semng LAN Port used for SMTP Connection & MNT ¢ RMT
Sender E-Mail Address fuiitsusample@huiitsu.com
SMTF Server uiit-sample fujitsu corm
SMTP Port No. BB
SMTP requires authentication & Mone ¢~ ALUTH SMTP
User Hame [
Password [
Authentication Method & futomatic & CRAM-MDS © PLAIN & LOGIN

| = |

Figure 4.37 [Setup E-Mail Notification] screen (Mail Server Settings)

After finishing the necessary settings, click the [Set] button.
A confirmation screen appears.

Click the [OK] button.
The specified send E-mail setting is registered.
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8 Click the [Send Test E-mail] button to check that an E-mail can be sent to the
specified E-mail destination address.

Figure 4.38 Send Test E-mail

End of procedure

4.4.2 SNMP Device Monitoring Setup

This section explains how to perform settings to monitor event notification (Trap) by SNMP using
"ServerView", when the ETERNUS DX60/DX80 is connected to the Industry standard server
PRIMERGY.

IMPORTANT « Use ServerView whose version is V3.60L20 or later.

e For the details on the Industry standard server side settings, refer to
"ServerView User's Guide" that is provided with the PC server.

"ServerView User's Guide"

Also, for events that are detected by ServerView when monitoring the device, refer to "Appendix
B Events detected by ServerView" (page 195).

Procedure

1 Set the network environment of the ETERNUS DX60/DX80.

When the ETERNUS DX60/DX80 and ServerView management device are in different
subnet environments, set the Gateway IP address and destination network address in the
[Setup Network Environment] screen of GUI.

1-1 Start GUI.

1-2 Click [Setup Network Environment] under the [Network Settings] menu on the [Global
Settings] tab in the GUI screen.
The [Setup Network Environment] screen appears.
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1-3 Specify the necessary items, and click the [Set] button.
Enter the default gateway and any "Allowed IP List" devices.

Select Hetwork Port
& MHT © RNT

warface

Specd and Duplas [Sufo Hegeaation =]
Master P Address [152  [158 [0 60
el B

Subrt Mask =2

Figure 4.39 [Setup Network Environment] screen (when ServerView is running)
A confirmation screen appears.

1-4 Click the [OK] button.
The network environment is set, and the [Setup Network Environment] screen is
closed.

2 Setup destination of SNMP Trap.

2-1 Select [Setup SNMP Agent] under the [Network Settings] menu on the [Global
Settings] tab in the GUI screen.
The [Setup SNMP Agent] menu screen appears.

2-2 Click the [Trap] link on the left of the screen.
The SNMP Trap destination setup screen appears.
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2-3 Enter a new destination for the SNMP Trap, and click the [Add New Destination] button.

- Enter the IP address of the ServerView management device (SNMP Manager) in
"IP Address".
- Enter the Community name to transfer the SNMP Trap to (if not specified, "public" is

used) in "Community Name".

el Deatrnation of SHMP Traps

Community Name I Address.

& samgla 102188122

Dalete @ Deatinadon

Add New Destnation

———— -~ |
Figure 4.40 [Trap] screen

The new destination for the SNMP is added in the "Set Destination of SNMP Traps"
field.

2-4  Click the [Set] button.
A confirmation screen appears.

2-5 Click the [OK] button.
The settings are reflected.

3 Download the MIB definition file for SeverView monitoring.

Export the MIB definition file for ServerView monitoring (FJIDARY-E60.MIB) in the
ETERNUS DX60/DX80.

3-1 Click the [Download MIB File] under the [Network Settings] menu on the [Global
Settings] tab in the GUI screen.
The [Download MIB File] screen appears.
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3-2 Select the checkbox of "The ServerView control code is added to the comment line of
the MIB definition file" in "Option", and click the [Download] button.

Do M File

————————————————————
Figure 4.41 [Download MIB File] screen
A confirmation screen appears.

3-3 Click the [OK] button.
The MIB definition file for SeverView monitoring is downloaded. A screen to save the
downloaded MIB definition file appears.

3-4 Save the downloaded file.

4 Set ServerView.

Install and set ServerView on the Industry standard server side.
Refer to "ServerView User's Guide" that is provided with the Industry standard server to
install and set ServerView.

When registering the MIB information of an optional device, make
sure to specify "FIJIDARY-E60.MIB" that was exported in Step 3
Download the MIB definition file for SeverView monitoring.

IMPORTANT

5 Confirm notification for when an event occurs.

After setting up the ETERNUS DX60/DX80 and Industry standard server, sending trap
from the ETERNUS DX60/DX80 (SNMP Agent) to the Industry standard server (SNMP
Manager) can be confirmed by performing SNMP Trap Test.

5-1 Start GUL.

5-2 Click [Perform SNMP Trap Test] under the [Network Settings] menu on the [Global
Settings] tab in the GUI screen.
The [Perform SNMP Trap Test] screen appears.
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5-3

5-4

5-5

Pal P Trap Test

Click the [Send] button.

Informestion

4] Cack [Send] bution to send a test SHWF Tap.
il ol this §

Troe coment of this trap is defined o hasting puipose only

Figure 4.42 [Perform SNMP Trap Test] screen

A confirmation screen appears.

Click the [OK] button.
The SNMP Trap Test is performed.

Confirm that the SNMP notification (Item fault) is displayed.

The Item fault message (hardware failure report) displayed by this sending test does not
show actual failure.

If a message is not displayed, check that the network has no trouble, and the settings for
the ETERNUS DX60/DX80 is correct.

Is the LAN between ServerView management device and ETERNUS DX60/DX80
connected correctly?

Execute the "ping" command from MS-DOS prompt of the ServerView management
device, confirm reply from ETERNUS DX60/DX80.

> ping IP address of ETERNUS DX60/DX80

(Example)

> ping 192.168.1.180

If the following messages are output, the LAN is connected correctly.

Pinging 192.168.1.180 with 32 bytes of data:

Reply from 192.168.1.180: bytes=32 time<l0Oms TTL=252
Reply from 192.168.1.180: bytes=32 time<l0Oms TTL=252
Reply from 192.168.1.180: bytes=32 time<lOms TTL=252
Reply from 192.168.1.180: bytes=32 time<lOms TTL=252

If the above messages are not displayed, check LAN related items such as LAN cable
(for operation management), network environment settings of ETERNUS DX60/DX80,
and LAN card setup of ServerView management device.
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* |s ServerView set correctly to monitor the ETERNUS DX60/DX807?
* Is the notification receiver of ETERNUS DX60/DX80's SNMP trap set correctly?

Start GUI and check if ServerView management device's IP address is set correctly in the
Trap setting of [Setup SNMP Agent].

End of procedure

4.4.3 Event Notification Setup

Set how to notify of an event and its level when a problem occurs in the ETERNUS DX60/DX80.

There are three methods to notify of an event: E-Mail, SNMP trap, and host

‘ Note sense.

When notifying of an event by E-mail, "Setup E-Mail Notification" must be
set. When notifying of an event by the SNMP trap, "Setup SNMP Agent"
must be set. Refer to "ETERNUS DX60/DX80 Web GUI User Guide" for

details of the settings.

"ETERNUS DX60/DX80 Web GUI User Guide"

Procedure

1 Start GUI.

2 Click [Setup Event Notification] under the [Network Settings] menu on the
[Global Settings] tab in the GUI screen.
The [Setup Event Notification] screen appears.
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3 Select the necessary items in "Setting based on Severity".

> gefling based on Seventy Setting based on Severity

% Error Severdy Level X
* Waming Level CE-Mail = SNMP Trap = Host Sense Key Code Qualifier
> Informaticnal Level €31 Error Events = ¥ =
LAl Waming Events = = I
it nformational Events r r -
Indfivichusal Setfings within Severity Level No Yes Ne
System Defaults | REMCS Defauts |

Figure 4.43 [Setup Event Notification] screen (Setting based on Severity)

4  Click the "Error Severity Level" link.
The [Error Severity Level] screen appears.

5 Select the necessary items in "Error Severity Level".

+ Befing based on Seveanly Error Severity Level
% Ervor Severly Lvel -
% Waming Lavel CEMail = SNMP Trap = Host Sense Key Code Qualifiar
» IMormational Level Disk was broken = W I
Sroken Disk (when HS<0) [ = =
Etodude was broken 3 = 2

Figure 4.44 [Setup Event Notification] screen (Error Severity Level)

6 Click the "Warning Level" link.
The [Warning Level] screen appears.
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'/  Select the necessary items in "Warning Level".

Satup Event Notification

> Befling baged on Sevenly Warning Level
» Erfor Severiy Level
% Waming Level TEMal T SHMPTrap  *Hosl Sense ey Code Qualifier
> Informational Level ! Disk reported a Warming (=] = =
“LWarning Disk (when HS<0) = [l =
. Mocube reported a Waming =2 I =
! RAID Degradation Event ¥ = W
“LRAID Dagradation Event (whan HS<0) [l ) r
L.RAID Recovery Event - - F
¥ Recovery from Error r
¥ Blink Panel Fault LED @& Enable " Dizable

Figure 4.45 [Setup Event Notification] screen (Warning Level)

8 Click the "Informational Level" link.
The [Informational Level] screen appears.

9 Select the necessary items in "Informational Level".

= Error condition defined by SDP policy
~Warning condition defined by SDP palicy
~Informational message defined by SOP policy

kS e bsed on Severity Informational Level
¥ Ertor Severy Level X
» Waming Level COE-Mail = SNMPTrap > Host Sense Hey Code Qualifier
* Informatienal Level ~ Power on Complated i |
~/Controser Firmware updated r r
lereated RAID Group r r
~IDeleted RAID Group r r
-/ RAID Group Name Changed r r
~lhssigned Hot Spare r r
— Released Hot Spare r O
- Created Violuma r m]
~IDeleted Volume r r
~Volume Name Changed r (i
~/FC Port Parametars Changed r r
~FC Host Information Changed (] O
~ Host Name Defined r 0
~/LUN Mapping Changead r r
~Host Response Changed r r
-~ IReset Group Changed r r
r (]
| O
r r

————————_——_—_—_——— -1

Figure 4.46 [Setup Event Notification] screen (Informational Level)

10 Atfter the necessary settings have completed, click the [Set] button.
A confirmation screen appears.

11 Click the [OK] button.
The specified event notification setting is enabled.

End of procedure
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4.4.4 Remote Support Setup

When using remote support service, set to report any ETERNUS DX60/DX80 problems to the

remote support center.

Remote support service enables problems to be found and resolved
‘ Note quickly.

The following explains how to set the device for remote support.

In the remote support setting, register the setting environment to connect to the remote support

center, and customer information to send to the remote support center.
For details on the setting, refer to "ETERNUS DX60/DX80 Web GUI User Guide".

Refer ; ) "ETERNUS DX60/DX80 Web GUI User Guide"

Procedure

1 Start GUI.

2 Click [Setup Remote Support] under the [Remote Support] menu on the [Global

Settings] tab in the GUI screen.
The [Setup Remote Support] screen appears.

3 Set each item under "Customer Information" and "Communication Environment

Information” in the [Setup Remote Support] screen.
T —

-

T
Information File =
Customer Information File [ Browss. .
[= i | Browse.
Trgar
Customer Informatson
Message

4 This function sands customer and hardware configuration infarmation to Fujitsu REMCS Canter. The information is used for custormer hardwars support,
improvemnent of Fujitsu products and to send information regarding new products. This infarmation will never be disciosed ta any third parties.
Under mantenance contract, any data requirad for prablem investigation is automatically reparted to Fujitsu 'REMCS Canter.
Mo that e informaticn is encrypted before being sent.

™ Delede any Customer ensly information from the storage system afler the information is sent b the ‘REMCS Cerer
Duatailed Settings

Company Name * [
DepartmentiDivision |
Address * |
Building Hame [
[
[
[
[

Admenistrator Mame *

Admanistrator E-Mail Address *
Postal Code{Zip Code)
Phone Number *

FAX Number | | -

Figure 4.47 [Setup Remote Support] screen
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4.5

4.6

4  Click the [Set] button.

The set information is sent to the Remote Support center, and the connection between the
ETERNUS DX60/DX80 and Remote Support center is checked. The result of connection
check is sent to "Mail Address".

End of procedure

Setting up the Server Connection
H—

Perform the settings required to connect to the server and install the required drivers. Perform
the settings required for network devices connecting the server and the ETERNUS DX60/DX80.
Check the connection between the server and the device.

Rerer] ) "ETERNUS DX60/DX80 Web GUI User Guide"
"ETERNUS Disk storage systems Server Connection Guide (Fibre Channel)"
"ETERNUS Disk storage systems Server Connection Guide (iSCSI)"
"ETERNUS Disk storage systems Server Connection Guide (SAS)"
Manuals of the drives to be installed

System Status Check

Check the following status using GUI or CLI.

 ETERNUS DX60/DX80 parts status
* RAID group status
* Volume status

This section explains the procedure using GUI. For the setup using the CLI
‘ Note commands, refer to "ETERNUS DX60/DX80 Command Line Interface (CLI)
User's Guide".

For status check details, refer to the "ETERNUS DX60/DX80 Web GUI User Guide".

reer ) "ETERNUS DX60/DX80 Web GUI User Guide"
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® Component status display

ETERNUS

The status of the ETERNUS DX60/DX80 can be checked by general status in the upper left of

GUI screen.

When the general status image is (@8l , the ETERNUS DX60/DX80 is in normal status.

When the general status image is other than (Euems) (|SET,

warning

, etc.), an abnormality has

been detected in the ETERNUS DX60/DX80. Check the status of each component on the Stor-

age System Status screen.

On the device tree in the left of the Storage System Status screen, components whose status is
& or & have a failure or require preventive maintenance. Contact your sales representative or

maintenance engineer.

ﬂ.,,\| 2

[ & [ T R T e e —————

Be Eck Wew Faodes Tods Hep

ETERNUS_01 | Sarial Number 0000000000 | Diate - 2009-05-18 155405

LogCump

pslom Stalus. RAD Group Stahus Volums Status  Advanced Copy Stalus

ETERNUS_01
ETOAF224
JJJJJJJJJJ

ol Har
Serial Number
Sestus

Cachs Mods

Mol
Wiite Back Mode
et Configured
Oiperation Mode: At
Controller Module conmected o the GUI - CUe)
Firmware Version WI0LA-0000
Controller Enclosirg Undenad

Dowe Enchsin Homal

v Enchsiinaz Homal

Dow Enchsinas Homal

v Enchsiinad Homal

Ditve ERciosineds

Homal

Systam Messages
o, Message

Figure 4.48 Storage System Status screen
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m Display RAID group status

ETERNUS

On the RAID Group Status screen of GUI, the status of RAID groups that you have registered is

displayed. Check if RAID configuration is set correctly.

csplwed in thes screen BAID Group can be aelected frorn B gevin irie on S (e aide of Ihe acrien
RAKD Grotp 0
S IRAD_M Mo, [
Mk Rne_in
Statis Myradabile
FLAIDY Lol Rl
Total Capacity {MB) 67318
Total Fiee Space MB) 55040
Assigned CH =000
Febishd Copyback Promess
Expatision Plopess
ok List
Mo, Hame Status. Type  Copacity (MB)
0 vVolme_00  ayasable  Open 1024
L voluma_[ Avedable  Open 1024
1 wolrme_ Dl Avadable  Open 1024
3 Volrne_03  awasable  Open 1024
4 Volrma_(4  Avasable  Open 1024
5 Volurna D5 Avaiable  Open 1024
B Volre DS Madable  Open 1024
I vowma_07  Avadable  Open 1024
i Voluma D9 Avadlable  Open 1024
3 vowmne_[9  Awadable  Open 1024
10 Volrma 10 Avedable  Open 1024
11 Vowre A Avadtable  Open 1024
Disk List
DHsk Stafus Capacity  Speediipmi  Usage  Type ¥ o gy P
CEDesk#)  Availsale 30068 15000 Systerm 38°E5AS 0
CEDk®.  Awallable  J00GE 15000 Sysiern 35°8A3 O

———————___ee ]

Figure 4.49 RAID Group Status screen

m Display volume status

On the Volume Status screen of GUI, the status of volumes that you have registered is dis-

played. Check if volumes are set correctly.

alisme ‘I il !I_| Bk i 1 e _III :|-|I'|-_ Al:LEL L '-_I_l:_ arm e emsce lree on me lofl aide __I |_ T
ERNUS =]
Volume 1
= @ Volumes

& 0 Volumed Ho. 1
& 1 Volumel Hame Yohurna 1

Zolme2 Statss Mailale

Thpe DOpedi
Capacity (MB) 1024
&t volmes Encryption QOFF
& 7 VolumeT Encryption Progress
& volemed RAID Group ORI
3?;0'7-11&![_‘ Formating Progress
Trvalumed Pragr

& 11valume Wpition
49 Cnitmen LUN Mapping List
& 12valume3 Host/Part  LUN
& 12volumed
& 15valumes
& 15v0lumes
& 17valumeT
& 18volumel
& 13valumes
& z0volumend
& Z1volument =
& zzvlumenz
& 22volumend
& zavolumens
&2
£ 25 volumeDaon

Figure 4.50 Volume Status screen

Volumea Status

& 27valumendt _|

P3AM-3042-03ENZO0 ETERNUS DX60/DX80 Disk storage system User Guide

158

Copyright 2009 FUJITSU LIMITED



ETERNUS

Chapter 5 Installing Optional Products

5.1

5.1.1

The following optional products may be installed while the ETERNUS DX60/DX80 is running
(hot-expansion procedures).

» Disk
* Drive Enclosure

This chapter explains how to install these optional products.

Be sure to read "ETERNUS DX60/DX80 Disk storage system Using Optional Products" before
performing any of these installation procedures.

e ) "ETERNUS DX60/DX80 Disk storage system Using Optional Products”

Disk Installation

This section describes how to install optional disks in the ETERNUS DX60/DX80.

Disk Handling Instructions

®  About condensation

Do

/\ CAUTION 0

* When moving a disk from a cold place, such as an un-conditioned
store house in winter, to a warmer places such as an air-conditioned
room, the severe temperature change may result in condensation
forming.

To avoid this, allow the packed disks sufficient time in the warmer
place (one hour for each 10°C of temperature difference) to adapt to
the new temperature.
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®  About static electricity

Do

/\ CAUTION 0

* When handling disks, make sure to wear a wrist strap. Failure to
discharge static electricity may cause device failure.
Do not remove it until the operation is complete.

» Leave the disk in its package until ready to install it.

« Do not touch the circuitry on boards or soldered parts when handling
the disks.

®  About shock

Do Not
/\ CAUTION

* Do not lay the disks directly on a desk or similar hard surface.
Always use a rubber mat or other soft material to cushion the disks
against physical shocks.

* Do not stand the disks on end.

» Do not apply external force to the interface connectors.
* Do not knock or drop the disks on hard objects.

51.2 Installable Disks

Refer to "A.2.1 Disks" (page 190) for a list of disks that may be installed.
At the time of purchase, the disk model nhames may be different from those described.
The latest manual is available via the following web-site, and should be referred to as necessary.

http://www.fujitsu.com/global/services/computing/storage/eternus/products/diskstorage/dx60-
dx80/
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51.3 Disk Installation Positions

3.5" disks can be installed in the front of the controller enclosure or drive enclosure, as shown in

Figure 5.1.
Slot#8 Slot#9 Slot#10 Slot#11 |
Slot#4 Slot#5 Slot#6 Slo#7 |
Slot#0 Slot#1 Slot#2 Slow3 |

Figure 5.1 Position of 3.5" disk slots

IMPORTANT

Install disks starting from Slot#0, without skipping any slots.

514 Additional Disk Installation Procedure

This section describes how to install additional disks in the ETERNUS DX60/DX80.

/\ WARNING

/\ CAUTION

Do Not

O

Do not install any disks that are not FUJITSU authorized, as they
may damage the device and/or cause fire or electrical shock.

Do not damage or modify the internal cables or ETERNUS DX60/
DX80 when installing the disks, as this may damage the device and/
or cause fire or electrical shock.

Do

0

If additional disks are installed in a way other than by the methods
described herein, damage to the device and/or failure or electrical
shock may occur.

Disks which contain RAID groups or volumes, or disks which are hot
spares should not be moved to another slot.

> Hoooooooooo Hoooooooo000 H
X ooooooooo 060006000006 >
ooooooooo 06000000000
110000000000 1100000000000
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Do Not

/\ CAUTION

* Do not install disks that are for use in other devices.

Procedure

1 Refer to "ETERNUS DX60/DX80 Disk storage system Package Contents" and
check that no items are missing.

F?“«f“";f‘\ "ETERNUS DX60/DX80 Disk storage system Package Contents"

2 Check that all components of the ETERNUS DX60/DX80 are in normal status,
using the Storage System Status screen of GUI.

3 Remove the front cover.

Refer to "2.2.3 Attaching and Removing the Front Cover" (page 58) for the appropriate
procedure.

4  Wear a wrist strap.
For how to wear a wrist strap, refer to "2.2.4 Wearing the Wrist Strap” (page 61).

5 Remove the dummy disk unit from the slot in which the disk is to be installed.

Hook your fingers and push into the holes of the dummy disk unit, and pull it straight out of
the disk slot.

Dummy disk unit

J o]
il oooeaooo%
P

20000655333

IMPORTANT The removed dummy disk unit should be retained for future use.
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6 Install the new disk.

6-1 Press the catch on the disk lock lever to unlock it.

Lock lever

6-2 Insert the disk all the way into in the slot, making sure that it is firmly seated and
keeping the lock lever open.

1800000
9033535339

= >
03300)
00| L&

IMPORTANT < Hold the disk with both hands to protect against jarring.

* Insert the disk until the lock lever hooks reach the slot
protrusions.

6-3 Swing the lock lever in the direction of the arrow, until the lock clicks shut.

190000,
oooaa%ggoo%g

[ ——— -

159505 <
193095383332 E i

Lock lever

IMPORTANT

Make sure that the lock lever hooks have engaged the slot
protrusions.

-

Lock lever hooks
have engaged

~

Lock lever hooks
have not engaged

Slot Slot
protrusion protrusion
™~ Hook Hook

) D 9990006800,

)| 90000060000

; 888888855&@5;’)

9| D 00060600 S

IS 000000606,

8= 83388558888 (1
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6-4 Check that the newly installed disk’s STATUS LED lights up green after approximately
30 seconds.

7 Repeat Step 5 and Step 6 for each additional disk.

o0]

Remove the wrist strap.

O Re-attach the front cover.

Refer to "2.2.3 Attaching and Removing the Front Cover" (page 58) for the appropriate
procedure.

10 On the Storage System Status screen of GUI, check that the added disks have
been recognized.

11 Set up RAID groups, volumes, hot spares, and Host Affinity settings on the new
disks, as required.

End of procedure
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52 Drive Enclosure Installation

This section describes how to install a drive enclosure in the ETERNUS DX60/DX80.

5.2.1 Drive Enclosure Handling Instructions

® About condensation

Do

/\ CAUTION 0

* When moving a drive enclosure from a cold place, such as an un-
conditioned store house in winter, to a warmer place such as an air-
conditioned room, the severe temperature change may result in
condensation forming.

To avoid this, allow the packed drive enclosures sufficient time in the
warmer place (one hour for each 10°C of temperature difference) to
adapt to the new temperature.

®  About static electricity

Do

/\ CAUTION 0

When handling the drive enclosure, make sure to wear a wrist strap.
Failure to discharge static electricity may cause device failure.
Do not remove it until the operation is complete.

m  About shock

Do Not

/\ CAUTION

» Do not handle the drive enclosure roughly or subject it to physical
shocks when laying it down.

» Do not stack the drive enclosures.
» Do not knock or drop the drive enclosure on hard objects.
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522 Installable Drive Enclosures

Refer to "A.2.2 Drive Enclosures” (page 192) for a list of drive enclosures that may be installed.
At time of purchase, the drive enclosure model may be different from those described.

The latest manual is available via the following web-site, and should be referred to as necessary.

http://www.fujitsu.com/global/services/computing/storage/eternus/products/diskstorage/dx60-
dx80/

5.2.3 Drive Enclosure Rack Mounting Procedure

This section describes how to mount a drive enclosure in a rack.

Do

/\ CAUTION 0

« If drive enclosures are installed in a way other than by the methods
described herein, damage to the device and/or failure or electrical
shock may occur.

« Make sure to install the drive enclosures in order, above the
controller enclosure.

» Take care not to knock or drop the drive enclosure on the rack when
installing it.

* When no other components are to be installed in a drive slot, install
the dummy disk units provided with the rack.

IMPORTANT * When expandlng mult_lple d_rlve enclosures, by installing them into the
rack or expanding settings via GUI, make sure to expand one by one.
» Do not install the miniSAS cable (for drive enclosures) or power cord
when installing the drive enclosure in the rack. Connect them in Step 5
and Step 6 in "5.2.4 Additional Drive Enclosure Installation”.

« Install the disk after expanding the drive enclosure.
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Procedure

1 Referto "ETERNUS DX60/DX80 Disk storage system Package Contents" and
check that no rack mount kit components are missing.

WP“}'T\ "ETERNUS DX60/DX80 Disk storage system Package Contents"

2 Adjust the rack rails (bracket L (for left side) and bracket R (for right side)) sizes

to fit the rack.

Reposition the M4 screws to adjust the length of the rack rails (brackets) to match the
distance between the front and rear rack pillars. Leave the M4 screws slightly unscrewed,
as the bracket must be attached to the rack before they can be completely tightened.

>
Loosen the M4 screws, P
and adjust the rack rails to
the depth of the rack.
q
g g Bracket L (for left side)
"L" is stamped on the inner

side of the left rack rail.
[Left]

(Front rack pillars)

Bracket R (for right side)
"R" is stamped on the inner
side of the right rack rail.

[Right]

3 Attach the rack rails (brackets) to the rack.

e If the rack pillars have square (approx. 9mm) holes, screw
‘ Note holders will need to be used when attaching the rack rails
(brackets).

* Make sure to attach the rack rails (brackets) and rack pillars so
that they fit exactly together without any space between them.
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Screw holders

2N

M5 screws

M5 screws

Bracket L (Rear rack pillars)

2

Screw holders

Screw holders

M5 screws

¥ B
i (Front rack pillars)

¥

M5 screws .- ’:, Bracket R

N

Screw holders

The four M5 screw positions for the rack rails (brackets) are determined relative to the
drive enclosure base line.
The M5 screws should be inserted in the 1st and 3rd holes above the base line.

[Left] [Right]
e
3rd position ! 1 3rd position
(M5 screws)\ ! | 2U Drive enclosure ; 1 (M5 screws)
st position ——— @ - C - - - - s 1st position

(M5 screws)

(M5 screws) I \
Base line of
drive enclosure
Rack rails

(Brackets)

4  Tighten the M4 screws of the rack rails (brackets) that were slightly unscrewed in
Step 2.

5 First remove the front cover.

Refer to "2.2.3 Attaching and Removing the Front Cover" (page 58) for the appropriate
procedure.

© Install the drive enclosure in the rack.

Do

/\ CAUTION 0

* When installing or removing the drive enclosure to or from the
rack, make sure to have the right and left sides and the
bottom of the drive enclosure by two or more people. Failure
to do so may cause injury.
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Do

/\ CAUTION 0

* Two pieces of tape are attached to the top of the controller
enclosure. Make sure that this tape does not come off.

Tape

7 Fix the drive enclosure in the rack.
Use the two thumb screws at the front of the drive enclosure to fasten it in the rack.

Thumb screw

8 Attach the "DE_No." label to the following positions.

Attach the label starting at the top (miniSAS cable (for drive enclosures) connection order)
on the controller enclosure.

At the right side of the Between the EXP#0 and EXP#1 expanders
front of the drive enclosure at the rear of the drive enclosure

EXP
[T oo}

DE_No. label

[ 0000 ]
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DE_No. label is attached to the base device.
WD Note

O  Check the settings of the AUTO POWER switch and the MODE_SEL switch.

* AUTO POWER switch
Check that the AUTO POWER switch is set to the OFF position. Do not change to ON.

* MODEL_SEL switch
Check that the MODEL_SEL switch is set to the ON position. Do not change to OFF.

Drive enclosure

T—— AUTO POWER
switch

MODE_SEL
switch

OE

End of procedure

524 Additional Drive Enclosure Installation

This section describes how to install a drive enclosure for the ETERNUS DX60/DX80.

Procedure

1 First check that all the components of the ETERNUS DX60/DX80 are in normal
status, using the Storage System Status screen of GUI.

2 Wear a wrist strap.
For how to wear a wrist strap, refer to "2.2.4 Wearing the Wrist Strap” (page 61).

3 Click [Add Drive Enclosure] under the [Hardware Maintenance] menu on the
[Maintenance] tab in the GUI screen.
The [Add Drive Enclosure] initial screen appears.
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4 Click the [Next >] button.

Information
Chick Ao Fower Switch 1 This wizard will expand the system with the fallowing Drive Enclosure
Finésh

Place DE on e rack

Drive Enclosures

Click Mest to continue. or Canced 10 et fhis wizard

Figure 5.2 [Add Drive Enclosure] initial screen

ETERNUS

12315 P Cancel |

The screen that indicates a procedure for adding drive enclosures appears.

w Enclosure

nfm Wit addiional Drive Encloaure(s
v R TREEER
o
Check Ao Power Switch Target Drive Enclosuife  Drive Enclogine 81
Finish
Workfiow Sequence

Please mound e expansion Drive Enclosure in ihe rack

Flease connect the SAS cable between he edsling and new Dive Endosures
Please make sure Mat the "Autd Pawer™ swilch is tumed OFF.
Please connect AC cable 1o Fower Supply Units.

Mo g

Please verlfy that two Expanders and two P ower Supply Units sre installed In the Drive Enclosiire

- KT

Figure 5.3 [Add Drive Enclosure] - Workflow Sequence screenl

5 Connect the miniSAS cable (for drive enclosures).

Refer to "4.2.5 MiniSAS Cable Connection (For Drive Enclosures)" (page 94) for the

appropriate procedure.

6 Connect the drive enclosure’s power cord.
The drive enclosure turns on.

Refer to "4.2.6 Power Cord Connection" (page 100) for the appropriate procedure.
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7 Check that the drive enclosure's POWER LED and READY LED are on.

O POWER
© READY

oruT [
O IDENTIFY Drive enclosure

8 Click the [Next >] button.

The drive enclosure recognition process is performed. When the process completes, the
drive enclosure's AUTO POWER switch check procedure screen is displayed.

O Check the drive enclosure's AUTO POWER switch is OFF, and click the [Next >]
button.

jtional Drive Encloaurg

Target Drive Enclosure

tace DE on e

tace DE on B ok
P Check Auo Powes Swiich Targel Drive Enclosure  Drive Enclosure #1

Findsh

Workflow Sequence
1. Pleasa check fe "Aulo Power” switch of e DE

| wea> 10 cance |

Figure 5.4 [Add Drive Enclosure] - Workflow Sequence screen 2
The expansion completion screen is displayed.

10 On the Storage System Status screen, check that the added drive enclosures
have been recognized.

11 Install the disks.

Refer to "5.1.4 Additional Disk Installation Procedure" (page 161) for the appropriate
procedure.

12 Remove the wrist strap.

1.3 Finish by replacing the front cover.

Refer to "2.2.3 Attaching and Removing the Front Cover" (page 58) for the appropriate
procedure.

End of procedure
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Chapter 6 Operation and Troubleshooting

6.1

6.2

This chapter describes various operation, maintenance and troubleshooting related matters.

Checking the ETERNUS DX60/DX80 Status

Check the status of the ETERNUS DX60/DX80 regularly by checking its LEDs, or status display
function of GUI or CLI.

Do

/\ CAUTION 0

» Impending trouble may be indicated by the warning message LEDs
of the ETERNUS DX60/DX80. The LEDs should be checked
regularly to prevent any serious trouble from occurring.

Also, Setting the device monitoring enables e-mail notification message or SNMP trap message
of problems with the ETERNUS DX60/DX80.

Using remote report service enables automatic notification of hardware failure to remote mainte-
nance center and enables problems to be resolved quickly.

Backing up Data

In case of a system failure, important data should be regularly backed up to a tape drive or
similar device.

Do

/\ CAUTION 0

* We recommend that you backup important data regularly.
If the ETERNUS DX60/DX80 fails and the data has not been backed
up, it may be lost.
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6.3 Maintenance Service
[ B

This section explains the ETERNUS DX60/DX80 maintenance service.

When performing service maintenance, the maintenance engineer connects
a PC used for maintenance to the device.

Also, the maintenance engineer may require information that is necessary
for performing maintenance operations.

If the main ten ace engineer has any require, we ask that they be handled.

IMPORTANT

6.3.1 Maintenance Support Period

The maintenance support period for the ETERNUS DX60/DX80 is 5 years from the date of pur-
chase of the ETERNUS DX60/DX80.

6.4 Post Start-of-Operation Changes to the Configuration

This section explains the procedure to change the configuration after starting the system opera-
tion, using the following example. Refer to necessary part of this section.

¢ Replacing Fibre Channel Cards

e Replacing LAN Cards / iISCSI HBAs

* Replacing SAS Cards

Do

/\ CAUTION 0

« When you detect abnormality of the ETERNUS DX60/DX80,
Contact your maintenance engineer immediately.

* When changing the configuration, record the change by using the
memo page in "ETERNUS Disk storage systems Server Connection
Guide" and so on.

@ "ETERNUS Disk storage systems Server Connection Guide (Fibre Channel)"
"ETERNUS Disk storage systems Server Connection Guide (iSCSI)"
"ETERNUS Disk storage systems Server Connection Guide (SAS)"
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6.4.1

Replacing Fibre Channel Cards

The following explains how to replace a failed Fibre Channel card.
Note that this is only an overview of the replacement procedure. Refer to the relevant manuals
for more details.

User guide for Fibre Channel card

"ETERNUS Disk storage systems Server Connection Guide (Fibre Channel)"
"ETERNUS DX60/DX80 Web GUI User Guide"

"ETERNUS DX60/DX80 Command Line Interface (CLI) User's Guide"

If ETERNUS SF Storage Cruiser is installed, refer to the ETERNUS SF Storage Cruiser manuals
and check necessary settings.

ETERNUS SF Storage Cruiser manuals

The procedure to replace a Fibre Channel card is as follows:

Procedure

1 Before performing this procedure, use the ETERNUS DX60/DX80's GUI or CLI
to check the WWN (World Wide Name) or host affinity of the Fibre Channel card
that is to be replaced, and record this setting for later replication.

2 Replace the server-side Fibre Channel card.
2-1 Turn off the server for which the Fibre Channel card is to be replaced.

2-2 Replace the Fibre Channel card.
For details of the replacement procedure, refer to the user guide attached with the

Fibre Channel card.
3 Adjust the settings as necessary, using the ETERNUS DX60/DX80's GUI or CLI.
3-1 Delete the setting of WWN or host affinity set to the uninstalled Fibre Channel card.

3-2 Referring to the information recorded in Step 1, Register the information such as WWN
or host affinity of the new Fibre Channel card in the ETERNUS DX60/DX80.

4 When the setting is complete, confirm that the server can access the ETERNUS
DX60/DX80.

End of procedure

P3AM-3042-03ENZO0 ETERNUS DX60/DX80 Disk storage system User Guide

175 Copyright 2009 FUJITSU LIMITED



Chapter 6 Operation and Troubleshooting
> 6.4 Post Start-of-Operation Changes to the Configuration

6.4.2 Replacing LAN Cards / iISCSI HBAs

The following explains how to replace a failed LAN card or iSCSI HBA.
Note that this is only an overview of the replacement procedure. Refer to the relevant manuals
for more details.

User guide for LAN card / iSCSI HBA

"ETERNUS Disk storage systems Server Connection Guide (iSCSI)"

"ETERNUS DX60/DX80 Web GUI User Guide"
"ETERNUS DX60/DX80 Command Line Interface (CLI) User's Guide"

The procedure to replace a LAN card / iSCSI HBA is as follows:

Procedure

1 Turn off the server whose LAN card or iSCSI HBA is to be replaced.

2 Replace the LAN card / iSCSI HBA.

Refer to the documentation supplied with the LAN card or iSCSI HBA for the detailed
replacement procedure.

3 When the setting is complete, confirm that the server can access the ETERNUS
DX60/DX80.

End of procedure
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6.4.3 Replacing SAS Cards

The following explains how to replace a failed SAS card.
Note that this is only an overview of the replacement procedure. Refer to the relevant manuals
for more details.

User guide for SAS card

"ETERNUS Disk storage systems Server Connection Guide (SAS)"

"ETERNUS DX60/DX80 Web GUI User Guide"
"ETERNUS DX60/DX80 Command Line Interface (CLI) User's Guide"

The procedure to replace a SAS card is as follows:

Procedure

1 Before performing this procedure, use the ETERNUS DX60/DX80's GUI or CLI
to check the SAS address or host affinity of the SAS card that is to be replaced,
and record this setting for later replication.

2 Replace the server-side SAS card.
2-1 Turn off the server whose SAS card is to be replaced.

2-2 Replace the SAS card.
For details of the replacement procedure, refer to the user guide attached with the SAS

card.
3 Adjust the settings as necessary, using the ETERNUS DX60/DX80's GUI or CLI.
3-1 Delete the SAS address or host affinity setting assigned to the removed SAS card.

3-2 Referring to the information recorded in Step 1, register the SAS address or host
affinity of the new SAS card in the ETERNUS DX60/DX80.

4 When the setting is complete, confirm that the server can access the ETERNUS
DX60/DX80.

End of procedure
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6.5

6.5.1

Troubleshooting
H———

If you notice anything unusual during operation, then refer to "6.5.1 Check List" (page 178) to
check the ETERNUS DX60/DX80 status, accurately record the status on the form given "6.5.2
Trouble Record" (page 184), and contact your maintenance engineer.

¢ Unusual phenomena during operation of the ETERNUS DX60/DX80
¢ When the ETERNUS DX60/DX80 is turned off

¢ When the ETERNUS DX60/DX80 refuses to be turned on

e When the READY LED is not on

e When the FAULT LED is on

e When the FAULT LED blinks

* When an IP address is forgotten

* When the license key cannot be registered

 When an ETERNUS DX60/DX80 related error message is displayed by the server
* When volume capacity is short

¢ When /O access is slow

* When the server does not recognize the disks

Check List

Unusual phenomena during operation of the ETERNUS DX60/DX80

If the ETERNUS DX60/DX80 exhibits any of the following symptoms, unplug the ETERNUS
DX60/DX80 and cut the AC power at the distribution board, then contact your maintenance engi-
neer.

e Abnormally hot

« Unusual odor

« Emission of smoke
* Unusual noise
Abnormal shaking

Unpl
/\ WARNING o

« If the ETERNUS DX60/DX80 overheats, gives off smoke or an
unusual odor, makes an unusual sound, or shakes abnormally, or is
likely to be damaged by a power abnormality, immediately turn the
ETERNUS DX60/DX80 off and then pull the power plug from the
outlet.

After a while, check that unusual phenomena has disappeared, then
contact your maintenance engineer.
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B  When the ETERNUS DX60/DX80 is turned off

Check the following points. If none of these resolve the problem, leave the ETERNUS DX60/
DX80 alone and contact your maintenance engineer.

* |Is the ETERNUS DX60/DX80's power cord disconnected?
¢ Is main line switch of AC outlet box (MAIN LINE SWITCH) turned to OFF (O)?
* |Is there a power failure?

« Has there been a recent main power failure?
If the ETERNUS DX60/DX80 is in AC automatic power mode (i.e. AUTO POWER switch is
turned to ON), the ETERNUS DX60/DX80 turns on automatically after the power is restored.

B  When the ETERNUS DX60/DX80 refuses to be turned on

Check the following points. If none of these resolve the problem, leave the ETERNUS DX60/
DX80 alone and contact your maintenance engineer.

* |Is the ETERNUS DX60/DX80's power cord disconnected?
¢ Is main line switch of AC outlet box (MAIN LINE SWITCH) turned to OFF (O)?
« |s the main power correctly being supplied?

* Is the miniSAS cable (for drive enclosures) disconnected?

B When the READY LED is not on

If more than 10 minutes has passed since the ETERNUS DX60/DX80's power was turned on,
and the READY LED still hasn't turned on, contact your maintenance engineer.

B  When the FAULT LED is on

Check the general status of GUI and perform the necessary action. If none of these resolve the
problem, leave the ETERNUS DX60/DX80 alone and contact your maintenance engineer.

When checking the general status via CLI, refer to "ETERNUS DX60/DX80
‘ Note Command Line Interface (CLI) User's Guide".

"ETERNUS DX60/DX80 Command Line Interface (CLI) User's Guide"

*  When the general status of GUI is

« Check whether one side of the miniSAS cable (for drive enclosures) is connected. If not,
install the connector in the SAS port.

e Check if the miniSAS cable (for drive enclosures) is connected. If the miniSAS cable (for drive
enclosures) is not connected, connect it with the following procedure.
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Procedure

1 Press the controller enclosure’s Power Switch for four seconds or more to turn off the
ETERNUS DX60/DX80.

Drive enclosures with no miniSAS cables connected will remain on.
2 Connect the miniSAS cable while the drive enclosure is on.

3 Press the controller enclosure’s Power Switch to turn on the ETERNUS DX60/DX80.

End of procedure

* When the general status of GUI is

Check whether the miniSAS cables (for drive enclosures) are connected in the correct order.
If not, reconnect the miniSAS cables in the following order.

Procedure

1 Press the controller enclosure’s Power Switch for four seconds or more to turn off the
ETERNUS DX60/DX80, and turn off the AC power.

2 Re-connect the miniSAS cable.

3 Make sure that power is being supplied, then turn the ETERNUS DX60/DX80 on.

End of procedure

B  When the FAULT LED blinks

Check the General Status in GUI. A General Status of “**™ indicates that the ETERNUS
DX60/DX80 contains a component that requires preventive maintenance.
Use the Storage System Status screen's device tree to check the detailed information on the

component whose /! image is on, and contact your maintenance engineer.

When checking the general status and detailed information on products via
‘ Note CLI, refer to "ETERNUS DX60/DX80 Command Line Interface (CLI) User's
Guide".

"ETERNUS DX60/DX80 Command Line Interface (CLI) User's Guide"
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B  When an IP address is forgotten

Set a new IP address according to the following procedure.

Procedure

1 Remove the front cover of the controller enclosure.

For how to remove the front cover, refer to "2.2.3 Attaching and Removing the Front
Cover" (page 58).

2 Press the IP RESET Switch twice in a row within two seconds.
The setting information related to the network is returned to the factory default.

3 Setanew IP address and other network information via GUI or CLI.

4 Write down the newly set IP address on the Network Setting label.

End of procedure

B When the license key cannot be registered

A wrong serial number may have been input when issuing the license key. If the problem per-
sists, contact your sales representatives.

When issuing the license key again, make sure to check that [SER.NO.] (device serial number)
that is described in the notification E-mail is correct.

B When an ETERNUS DX60/DX80 related error message is displayed by the server

While you can continue using the ETERNUS DX60/DX80 for any work that is not affected by this
problem, contact your maintenance engineer to determine the cause of the problem.

B When volume capacity is short

Volume-adding function (LUN concatenation and RAID migration) and RAID-group-adding func-
tion (Logical Device Expansion function) can be used to resolve the capacity shortage of vol-
umes.
Refer to "ETERNUS DX60/DX80 Web GUI User Guide" for details on how to use these func-
tions.

"ETERNUS DX60/DX80 Web GUI User Guide"

Refer to the following sections for details on these functions.
e "1.3.4 RAID Migration" (page 37)
» "1.3.5 Logical Device Expansion" (page 39)
« "1.3.6 LUN Concatenation" (page 40)
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B  When I/O access is slow

Check the following:

» Check that the ambient temperature does not exceed the operating environment conditions. If
so, Nearline SAS disk performance may be reduced.
 Click the icon of each part in the Storage System Status screen of GUI to check if an
abnormality is detected in ETERNUS DX60/DX80 parts.
If an abnormality is detected, contact your maintenance engineer.
e Check the path status.
- When using ETERNUS Multipath Driver, start ETERNUS Multipath Manager.
For Windows®, click [Start] - [Program] - [ETERNUS Multipath Driver] - [ETERNUS
Multipath Manager] to start ETERNUS Multipath Manager.
If an abnormality is detected in a path, refer to ETERNUS Multipath Driver manuals and
follow the direction given in the manuals.

i ETERNUS Multipath Manager _ Ol =]
Eile Tools Help
—Fault list{0 }
Status Machine name Unit name
HOSTI LUN | Disk Mumber [ 1st Path [ 2nd Path =
B E3000(E320S114: 000003} LUND Digk? Standby Bt ive
% SGSIPort] Bus (TareetlD= 0, GAID = 36) LUNT Dizks Standby Bctive
SCSIPort? Busl (TareetlD = 0, CAID = 313 |LUN2 Diskd Standby Active
=] 205104 000 LUN3 Disk10 Standby Active
% SoSlPartd Busl (TargetlD = 0, CAID= 34) | [LUN - DiskT] Standby - Active
LUNE Digk12 Standby fictive
-FE 5CSIPortd BusO (TaregetlD = 0, CAID = 307 LuNG Disk13 Standby fotive
LUN? Dizk14 Standby Active
LUNS Digk15 Standby fictive
LUNg Digk16 Standby Active
LUNID Digk17 Standby Active
LUNT1 Digk18 Standby fictive
LUN12 Digk12 Standby Active
LUNT3 Dizk20 Standby Active
LUNT4  Disk21 Active Standby
LUNTG Digk22 Active Standby =
< el

\ [ [ 4

Figure 6.1 ETERNUS Multipath Manager Window

- When not using ETERNUS Multipath Driver, use the path management tool and check the
path status that each software provides, and handle the problem if necessary.

» Check the loading of the ETERNUS DX60/DX80. If the load is out of balance because of
operation content changing and so forth.

* When the cause is not identified, contact your maintenance engineer.

"ETERNUS DX60/DX80 Web GUI User Guide"
ETERNUS Multipath Driver manuals

B When the server does not recognize the disks
When the server does not recognize the disks, points to be checked depend on the situation.

» All servers do not recognize the disks

» Check the status of the ETERNUS DX60/DX80 and other devices such as network devices
connecting the server and the ETERNUS DX60/DX80, and ensure that there are no problems
with the power supply.
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* Check if the drive enclosure is turned on. If the drive enclosure is not turned on, check if the
miniSAS cables (for drive enclosures) are connected. If the miniSAS cables are not
connected, connect them with the following procedure.

Procedure

1 Press the controller enclosure’s Power Switch for four seconds or more to turn off the
ETERNUS DX60/DX80.

2 Connect the miniSAS cables.

3 Press the controller enclosure’s Power Switch to turn on the ETERNUS DX60/DX80.

End of procedure

» Specific servers do not recognize the disks

If the specific servers do not recognize the disks (while other servers can), check the following
points. If none of these resolve the problem, leave the ETERNUS DX60/DX80 alone and
contact your maintenance engineer.

- Check the path status.
Check if an error occurs in a path by using a path management tool such as ETERNUS
Multipath Manager. When an error occurs, contact your maintenance engineer

- If an error occurs in a Fibre Channel card or adapter in the server, replace the Fibre
Channel card or adapter, referring to "6.4.1 Replacing Fibre Channel Cards" (page 175),
"6.4.2 Replacing LAN Cards / iSCSI HBAs" (page 176), or "6.4.3 Replacing SAS Cards"

(page 177).

ETERNUS Multipath Driver manuals

User guides for server-side cards and adapters

"ETERNUS Disk storage systems Server Connection Guide (Fibre Channel)"
"ETERNUS Disk storage systems Server Connection Guide (iSCSI)"
"ETERNUS Disk storage systems Server Connection Guide (SAS)"
"ETERNUS DX60/DX80 Web GUI User Guide"
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6.5.2 Trouble Record

If trouble occurs, record the ETERNUS DX60/DX80 conditions in Figure 6.2 and Figure 6.3, and
contact your maintenance engineer.

Trouble Record

Please identify your ETERNUS DX60/DX80 Disk storage system:

(Check the Manufacturer’s label)
MODEL

SER.NO.

Please enter the following information about your
ETERNUS DX60/DX80:
Number of drive enclosures

Number of disks

Are you using a UPS? If so, what model?

Are you using a PMAN? If so, what model?

What is the state of the following Controller Enclosure LEDs?

POWER (Yes, No)
READY (Yes, No)
FAULT (Yes, No, Blinking)
IDENTIFY (Yes, No)
CACHE (Yes, No, Blinking)

What is the state of the following Drive Enclosure LEDs?

POWER (Yes, No)
READY (Yes, No)
FAULT (Yes, No, Blinking)
IDENTIFY (Yes, No)

Figure 6.2 Trouble record (1/2)
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7:  Other

Figure 6.3 Trouble record (2/2)
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Appendix A Specifications

ETERNUS

This appendix explains the specifications of the ETERNUS DX60/DX80 and its optional prod-

ucts.

Al

Base Device Specifications

This section explains the specifications of the ETERNUS DX60/DX80 base device.

All

ETERNUS DX60 Specifications

Table A1 ETERNUS DX60 specifications
Item Specification
2-port single-controller 4-port dual-controller
model (*4) model
Fibre Channel model ETO6F12AU ETO6F22AU
Model name iSCSI model ETO6L12AU ETO6L22AU
SAS model ET06S12AU ET06S22AU
Supported RAID level RAIDO, RAID1, RAID1+0, RAID5, RAID5+0, RAID6
capacity Nearline SAS
Maximum (*2) diSkS 24.0TB
capacity (1) Logical SAS disks 7.5TB
capacity Nearline SAS
(*3) disks 16.9T8

Number of controllers

1

2

Host interface

Fibre Channel (4Gbps/2Gbps/1Gbps)

iISCSI (1Gbps)

SAS (3Gbps)

Number of host interfaces 2 4
Maximum Fibre Channel

number of iSCSI 32 64
servers to be SAS 5 4
connected

Cache 1GB 2GB

Number of disks

2to 24
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Item Specification
2-port single-controller 4-port dual-controller
model (*4) model
Capacity/ 450GB/300GB (15,000rpm)
. Speed
SAS disks bri
rive
. interface SAS (up to 3Gbps)
Disk (*1) c ]
apacity,
1TB/750GB (7,200rpm
Nearline Speed ( prm)
SAS disks Drive
interface SAS (up to 3Gbps)
Dimensions Basic 483 x 650 x 88 (mm) [2U]
(W x D x H) Maximum (*1) 483 x 650 x 178 (mm) [4U]
Service area requirements Front: 800mm or larger, Rear: 800mm or larger
Maximum weight (*1) 70kg
Voltage AC 100 - 120V, AC 200 — 240V
Power Phase Single
Frequency 50Hz/60Hz
_ . AC 100 — 782W
Maximum power consumption 120v
(1) AC 200 —
240V rrew
AC 100 -
. . 120V 2,816kJ/h
Maximum heat generation (*1)
AC 200 - 2,794kJ/h
240V '
Environmental Temperature 5 — 40°C (operating)
conditions Humidity 20 — 80%RH (operating)

Noise emission

Sound Power Level (LWAd)

5.9B (*5)

Sound Pressure Level
(LpAm)

42.0dB(A) (*5)

*1:  This value is for maximum configuration (when optional devices are installed to the utmost limit)
*2:  Physical capacity is calculated based on the assumption 1TB=1,000GByte, 1GB=1,000MByte.

*3:  Logical capacity is calculated based on the assumption 1TB=1,024GByte, 1GB=1,024MByte and
being formatted in the recommended RAIDS configuration. The possible capacity for use depends on
the environment conditions.

*4: The controller module is not duplicated. Therefore, if a problem occurs, operation may not be

continued.

*5:  Value for a single controller enclosure.
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ETERNUS DX80 Specifications

Table A.2 ETERNUS DX80 specifications
Item Specification
2-port single-controller 4-port dual-controller
model (*4) model
Fibre Channel model ET08F12AU(4G FC) ET08F22AU (4G FC)
ETO8E12AU(8G FC) ETO8E22AU (8G FC)
Model name iSCSI model ETO8L12AU ETO8L22AU
SAS model ET08S12AU ET08S22AU
Supported RAID level RAIDO, RAID1, RAID1+0, RAID5, RAID5+0, RAID6
_ SAS disks 54.0TB
Physical  Fgqp «5) 1.0TB | 1.8TB
capacity
(*2) Nearline SAS 120.0TB
Maximum disks '
capacity (*1) _ SAS disks 39.5TB
Logical SSD(*5) 0.5TB | 1.0TB
capacity
(*3) Nearline SAS 88.5TB
disks '
Number of controllers 1 ‘ 2
Fibre Channel (4Gbps/2Gbps/1Gbps)
. Fibre Channel (8Gbps/4Gbps/2Gbps)
Host interface iISCSI (1Gbps)
SAS (3Gbhps)
Number of host interfaces 2 4
Maximum Fibre Channel
number of iISCSI 64 128
servers to be SAS 5 4
connected
Cache 2GB 4GB
Number of disks 210 120
Capacity/ 450GB/300GB (15,000rpm)
. Speed
SAS disks ori
rive
interface SAS (up to 3Gbps)
Capacity 200GB/100GB
Disk (*1) SSD Drive
interface SAS (up to 3Gbps)
Capacity/
1TB/750GB (7,200rpm
Nearline Speed ( pm)
SAS disks Drive
interface SAS (up to 3Gbps)
Dimensions Basic 483 x 650 x 88 (mm) [2U]
(W x D x H) Maximum (*1) 483 x 650 x 889 (mm) [20U]

Service area requirements

Front: 800mm or larger, Rear: 800mm or larger

Maximum weight (*1)

350kg
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Item Specification
2-port single-controller 4-port dual-controller
model (*4) model
Voltage AC 100 - 120V, AC 200 - 240V
Power Phase Single
Frequency 50Hz/60Hz
, , AC 100 - 3,774W
Maximum power consumption 120v
(1) AC 200 —
240V 3,805W
AC 100 —
_ _ 120V 13,587kJ/h
Maximum heat generation (*1)
AC 200 - 13,698kJ/h
240V ’
Environmental Temperature 5 — 40°C (operating)
conditions Humidity 20 — 80%RH (operating)

Noise emission

Sound Power Level (LWAd)

5.9B (*6)

Sound Pressure Level

(LpAm)

42.0dB(A) (*6)

*1:  This value is for maximum configuration (when optional devices are installed to the utmost limit)
*2:  Physical capacity is calculated based on the assumption 1TB=1,000GByte, 1GB=1,000MByte.

*3: Logical capacity is calculated based on the assumption 1TB=1,024GByte, 1GB=1,024MByte and
being formatted in the recommended RAIDS configuration. The possible capacity for use depends on
the environment conditions.

*4: The controller module is not duplicated. Therefore, if a problem occurs, operation may not be

continued.

*5: Upto five SSDs can be installed in the single controller model, and up to nine SSDs can be installed in
the dual controller model.

*6:  Value for a single controller enclosure.
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A.2 Optional Product Specifications
H———
This section explains the specifications of the ETERNUS DX60/DX80 optional products.

A.2.1 Disks
For 3.5" disks

* 300GB/15krpm SAS disks

Table A.3  300GB/15krpm SAS disk specifications
Iltem Specification
Model name ETLSA3HAU, ETLSA3MAU, ETLSA3PAU

Drive Interface

Serial Attached SCSI (3Gbps)

Storage medium 3.5" hard disk
Capacity 300GB
Speed 15,000rpm
Dimensions (W x D x H) 109 x 196 x 27 (mm)
Weight 0.9 kg

*1:  Specification per one disk.
*2:  The capacity is calculated based on the assumption 1GB:1,0003Byte.

e 450GB/15krpm SAS disks

Table A.4  450GB/15krpm SAS disk specifications
Iltem Specification
Model name ETLSA4HAU, ETLSA4MAU, ETLSA4PAU

Drive Interface

Serial Attached SCSI (3Gbps)

Storage medium 3.5" hard disk
Capacity 450GB
Speed 15,000rpm
Dimensions (W x D x H) 109 x 196 x 27 (mm)
Weight 0.9 kg

*1:  Specification per one disk.
*2:  The capacity is calculated based on the assumption 1GB=1,OOO3Byte.
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e 750GB/7.2krpm Nearline SAS disks

Table A.5

750GB/7.2krpm Nearline SAS disk specifications

Item

Specification

Model name

ETLNS7HAU, ETLNS7MAU, ETLNS7PAU

Drive Interface

Serial Attached SCSI (3Gbps)

Storage medium 3.5" hard disk
Capacity 750GB
Speed 7,200rpm
Dimensions (W x D x H) 109 x 196 x 27 (mm)
Weight 1.0 kg

*1:  Specification per one disk.
*2:  The capacity is calculated based on the assumption 1GB:1,OOO3Byte.

e 1TB/7.2krpm Nearline SAS disks

Table A.6

1TB/7.2krpm Nearline SAS disk specifications

Item

Specification

Model name

ETLNS1IHAU, ETLNS1IMAU, ETLNS1PAU

Drive Interface

Serial Attached SCSI (3Gbps)

Storage medium 3.5" hard disk
Capacity 1TB

Speed 7,200rpm
Dimensions (W x D x H) 109 x 196 x 27 (mm)
Weight 1.0 kg

*1:  Specification per one disk.
*2:  The capacity is calculated based on the assumption 1GB:1,OOO3Byte.

* 100GB SSDs

Table A.7

100GB SSD specifications

Item

Specification

Model name

ETLSS1HAU, ETLSS1IMAU, ETLSS1PAU

Drive Interface

Serial Attached SCSI (3Gbps)

Storage medium

Flash memory

Capacity 100GB
Dimensions (W x D x H) 109 x 196 x 27 (mm)
Weight 0.5 kg

*1:  Specification per one SSD.
*2:  The capacity is calculated based on the assumption 1GB=1,OOO3Byte.
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A.2.2

* 200GB SSDs

Table A.8

200GB SSD specifications

Item

Specification

Model name

ETLSS2HAU, ETLSS2MAU, ETLSS2PAU

Drive Interface

Serial Attached SCSI (3Gbps)

Storage medium

Flash memory

Capacity 200GB
Dimensions (W x D x H) 109 x 196 x 27 (mm)
Weight 0.5 kg

*1:  Specification per one SSD.

*2:  The capacity is calculated based on the assumption 1GB=1,0003Byte.

Drive Enclosures

Table A.9  Drive enclosure specifications
Item Specification

Model name ETLDE2AU ‘ ETLDE1AU
Drive interface Serial Attached SCSI (3Gbps)
Number of disk slots 12
Number of expanders 2 ‘ 1
Dimensions (W x D x H) 483 x 650 x 88 (mm) [2U]
Maximum weight 35kg

Voltage AC 100 - 120V, AC 200 — 240V
Power Phase Single

Frequency 50Hz/60Hz
Maximum AC 100 - 120V 370W
power
consumption AC 200 - 240V 375W
Maximum heat | AC 100 — 120V 1,332kJ/h
generation AC 200 - 240V 1,348kJ/h
Environmental | Temperature 5 — 35°C (operating)
condition Humidity 20 — 80%RH (operating)
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> A.2 Optional Product Specifications

A.2.3

AC Outlet Box

® ForluU

Table A.10 AC outlet box (1U) specifications

Item Specification

Model name ETLAC2U1U

Voltage AC 200 - 240V
Power Phase Single

Frequency 50Hz/60Hz

Connection type Plug: IEC320-C13 < NEMA L6-15P / 4m
Inlet and length

Number of inlets 2

Connection type Plug: IEC320-C13 < IEC320-C14 / 3m
Outlet and length

Number of outlets 4
Dimensions (U) 1U
Weight 2.0 kg

m For2U
Table A.11 AC outlet box (2U) specifications
Item Specification

Model name ETLAC2U2U

Voltage AC 200 - 240V
Power Phase Single

Frequency 50Hz/60Hz

Connection type Straight-through < NEMA L6-20P / 4m
Inlet and length

Number of inlets 2

Connection type Plug: IEC320-C13 < IEC320-C14 / 3m
Outlet and length

Number of outlets 12
Dimensions (U) 2U
Weight 11kg
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>

A.2 Optional Product Specifications

A24 Expansion Controller
Table A.12 AC outlet box (1U) specifications
Iltem Specification
ETLC8F8AU, ETLC8F4AU, ETLC6F4AU,
Model name ETLC8L1AU, ETLC6L1AU,
ETLC8S3AU, ETLC6S3AU
Dimensions (W x D x H) 205 x 375 x 42 (mm)
Weight 2.5kg
A.2.5 Expansion Expander
Table A.13 Expansion expander specifications
Item Specification
Model name ETLEXAU
Dimensions (W x D x H) 205 x 375 x 42 (mm)
Maximum weight 1.8kg
" Connection type SFF-8088 < SFF-8088/0.75m
miniSAS and length
cable
Number of cables 1
A.2.6 MiniSAS Cable Kit
Table A.14 MiniSAS cable kit specifications
Item Specification
Model name ETLCAMS1U
Connection type and length SFF-8088 < SFF-8088 / 3m
Number of cables 1
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ETERNUS

Appendix B Events detected by ServerView

This chapter explains the ETERNUS DX60/DX80 events detected by ServerView.

Table B.1

ServerView event list

Event

Severity

Meaning

Item fault

Critical

Hardware error occurred
e HDD error

* FAN error
etc.

Partially broken

Critical

Preventive Maintenance Hardware has
been detected.

* Memory Multiple correctable errors.
etc.

Sensor status
changed

Critical

Temperature abnormality has been
detected.
* Controller Enclosure Temperature
abnormality

* Drive Enclosure Temperature
abnormality
etc.

Maintenance required

Critical

An error that requires maintenance has
been detected.

* Pinned Data is occurred.
etc.
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Appendix C About Using of Open Sources

The SMI-S interface of the ETERNUS DX60/DX80 uses the following open sources.

* OpenPegasus
* OpenSSL

®  OpenPegasus

The OpenPegasus copyright and license information is as follows.
This information can also be newed on http://www.openpegasus.org/

Copyright (c) 2000, 2001, 2002 BMC Software; Hewlett-Packard Development
Company, L.P.; IBM Corp.; The Open Group; Tivoli Systems.

Copyright (c) 2003 BMC Software; Hewlett-Packard Development Company, L.P.;
IBM Corp.; EMC Corporation, The Open Group.

Copyright (c) 2004 BMC Software; Hewlett-Packard Development Company, L.P_;
IBM Corp.; EMC Corporation; VERITAS Software Corporation; The Open Group.
Copyright (c) 2005 Hewlett-Packard Development Company, L.P.; IBM Corp.;
EMC Corporation; VERITAS Software Corporation; The Open Group.

Copyright (c) 2006 Hewlett-Packard Development Company, L.P.; IBM Corp.;

EMC Corporation; Symantec Corporation; The Open Group.

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software'), to
deal in the Software without restriction, including without limitation the
rights to use, copy, modify, merge, publish, distribute, sublicense, and/or
sell copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

THE ABOVE COPYRIGHT NOTICE AND THIS PERMISSION NOTICE SHALL BE INCLUDED IN
ALL COPIES OR SUBSTANTIAL PORTIONS OF THE SOFTWARE. THE SOFTWARE 1S PROVIDED
"AS IS, WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT
LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN
ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION
WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.
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>

m  OpenSSL

Both the following OpenSSL license and SSLeay license apply to the OpenSSL license. This
information can also be newed on http://openssl.org

OpenSSL License

Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

1. Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in
the documentation and/or other materials provided with the
distribution.

3. All advertising materials mentioning features or use of this
software must display the following acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

4. The names "OpenSSL Toolkit"™ and "OpenSSL Project'” must not be used to
endorse or promote products derived from this software without
prior written permission. For written permission, please contact
openssl-core@openssl.org.

5. Products derived from this software may not be called "OpenSSL"
nor may "‘OpenSSL" appear in their names without prior written
permission of the OpenSSL Project.

6. Redistributions of any form whatsoever must retain the following
acknowledgment:
"This product includes software developed by the OpenSSL Project
for use in the OpenSSL Toolkit (http://www.openssl.org/)"

THIS SOFTWARE IS PROVIDED BY THE OpenSSL PROJECT ~~AS IS"" AND ANY
EXPRESSED OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE OpenSSL PROJECT OR
ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;

LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)

HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED
OF THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim
Hudson (tjh@cryptsoft.com).
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Original SSLeay License

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms
except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young"s, and as such any Copyright notices in

the code are not to be removed.

IT this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

Redistribution and use in source and binary forms, with or without

modification, are permitted provided that the following conditions
are met:
1. Redistributions of source code must retain the copyright
notice, this list of conditions and the following disclaimer.
2. Redistributions in binary form must reproduce the above copyright
notice, this list of conditions and the following disclaimer in the
documentation and/or other materials provided with the distribution.
3. All advertising materials mentioning features or use of this software
must display the following acknowledgement:
"This product includes cryptographic software written by

Eric Young (eay@cryptsoft.com)"
The word "cryptographic® can be left out if the rouines from the library
being used are not cryptographic related :-).

4. If you include any Windows specific code (or a derivative thereof) from
the apps directory (application code) you must include an acknowledge-

ment:
"This product includes software written by Tim Hudson (tjh@crypt-
soft.com)"

THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ~~AS 1S*" AND

ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

The license and distribution terms for any publically available version or
derivative of this code cannot be changed. 1i.e. this code cannot simply be
copied and put under another distribution license

[including the GNU Public License.]
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