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Document information

Intended purpose and audience

This manual contains the instructions for installing and maintaining this appliance. The audience for this
guide consists of those individuals responsible for installing IBM Cloud Object Storage System™

appliances.

Note:

v The equipment and device described for installation herein are sophisticated and relatively complex to
install. The party or parties installing the equipment must be familiar with installations of computer
hardware and disk drives prior to attempting this installation. Only personnel proficient in working
with computer hardware and disk drives should attempt to install this appliance.

v After all appliances have been installed in the rack, refer to the Appliance Configuration Guide to
configure the appliance settings required prior to setting up the system.

v After these appliances are configured, refer to the System Manager Administration Guide for information
about how to configure, operate, and maintain your system.

v Both the Appliance Configuration Guide and the System Manager Administration Guide assume that all
necessary appliances for the system are installed in the rack.

© Copyright IBM Corp. , 2019 ix
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Safety and environmental notices

Review the safety notices, environmental notices, and electronic emission notices for IBM® Cloud Object
Storage System before you install and use the product.

Suitability for telecommunication environment - This product is not intended to connect directly or
indirectly by any means whatsoever to interfaces of public telecommunications networks.

Examples of a caution and a danger notice. Numbers in parentheses refer to message numbers in the IBM
Safety Notices publication G229-9054, which is included with your product.

CAUTION:
A caution notice indicates the presence of a hazard that has the potential of causing moderate or
minor personal injury. (C001)

DANGER

A danger notice indicates the presence of a hazard that has the potential of causing death or serious
personal injury. (D002)

Safety notices
Safety notices for this product.

Familiarize yourself with the IBM Safety Notices publication G229-9054, which is included with your
product.

DANGER: When working on or around the system, observe the following precautions:

Electrical voltage and current from power, telephone, and communication cables are hazardous. To avoid
a shock hazard:
v If IBM supplied the power cord(s), connect power to this unit only with the IBM provided power cord.

Do not use the IBM provided power cord for any other product.
v Do not open or service any power supply assembly.
v Do not connect or disconnect any cables or perform installation, maintenance, or reconfiguration of this

product during an electrical storm.
v The product might be equipped with multiple power cords. To remove all hazardous voltages,

disconnect all power cords.
– For AC power, disconnect all power cords from their AC power source.
– For racks with a DC power distribution panel (PDP), disconnect the customer's DC power source to

the PDP.
v When connecting power to the product ensure all power cables are properly connected.

– For racks with AC power, connect all power cords to a properly wired and grounded electrical
outlet. Ensure that the outlet supplies proper voltage and phase rotation according to the system
rating plate.

– For racks with a DC power distribution panel (PDP), connect the customer's DC power source to the
PDP. Ensure that the proper polarity is used when attaching the DC power and DC power return
wiring.

v Connect any equipment that will be attached to this product to properly wired outlets.
v When possible, use one hand only to connect or disconnect signal cables.

© Copyright IBM Corp. , 2019 xi



v Never turn on any equipment when there is evidence of fire, water, or structural damage.
v Do not attempt to switch on power to the machine until all possible unsafe conditions are corrected.
v Assume that an electrical safety hazard is present. Perform all continuity, grounding, and power checks

specified during the subsystem installation procedures to ensure that the machine meets safety
requirements.

v Do not continue with the inspection if any unsafe conditions are present.
v Before you open the device covers, unless instructed otherwise in the installation and configuration

procedures: Disconnect the attached AC power cords, turn off the applicable circuit breakers located in
the rack power distribution panel (PDP), and disconnect any telecommunications systems, networks,
and modems.

v Connect and disconnect cables as described in the following procedures when installing, moving, or
opening covers on this product or attached devices.
To disconnect:
1. Turn off everything (unless instructed otherwise).
2. For AC power, remove the power cords from the outlets.
3. For racks with a DC power distribution panel (PDP), turn off the circuit breakers located in the

PDP and remove the power from the Customer's DC power source.
4. Remove the signal cables from the connectors.
5. Remove all cables from the devices.
To connect:
1. Turn off everything (unless instructed otherwise).
2. Attach all cables to the devices.
3. Attach the signal cables to the connectors.
4. For AC power, attach the power cords to the outlets.
5. For racks with a DC power distribution panel (PDP), restore the power from the Customer's DC

power source and turn on the circuit breakers located in the PDP.
6. Turn on the devices.

Sharp edges, corners and joints may be present in and around the system. Use care when handling
equipment to avoid cuts, scrapes and pinching. (D005)

CAUTION: The battery contains lithium. To avoid possible explosion, do not burn or charge the battery.

Do Not:

v Throw or immerse into water
v Heat to more than 100 degrees C (212 degrees F)
v Repair or disassemble

Exchange only with the approved part. Recycle or discard the battery as instructed by local regulations.
In the United States, IBM has a process for the collection of this battery. For information, call
1-800-426-4333. Have the IBM part number for the battery unit available when you call. (C003)

DANGER: Observe the following precautions when working on or around your IT rack system:
v Heavy equipment-personal injury or equipment damage might result if mishandled.
v Always lower the leveling pads on the rack cabinet.
v Always install stabilizer brackets on the rack cabinet unless the earthquake option is to be installed.
v To avoid hazardous conditions due to uneven mechanical loading, always install the heaviest devices

in the bottom of the rack cabinet. Always install servers and optional devices starting from the bottom
of the rack cabinet.
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v Rack-mounted devices are not to be used as shelves or work spaces. Do not place objects on top of
rack-mounted devices. In addition, do not lean on rack mounted devices and do not use them to
stabilize your body position (for example, when working from a ladder).

v Each rack cabinet might have more than one power cord.
– For AC powered racks, be sure to disconnect all power cords in the rack cabinet when directed to

disconnect power during servicing.
– For racks with a DC power distribution panel (PDP), turn off the circuit breaker that controls the

power to the system unit(s), or disconnect the customer's DC power source, when directed to
disconnect power during servicing.

v Connect all devices installed in a rack cabinet to power devices installed in the same rack cabinet. Do
not plug a power cord from a device installed in one rack cabinet into a power device installed in a
different rack cabinet.

v An electrical outlet that is not correctly wired could place hazardous voltage on the metal parts of the
system or the devices that attach to the system. It is the responsibility of the customer to ensure that
the outlet is correctly wired and grounded to prevent an electrical shock. (R00l part 1 of 2)

CAUTION:

v Do not install a unit in a rack where the internal rack ambient temperatures will exceed the
manufacturer's recommended ambient temperature for all your rack-mounted devices.

v Do not install a unit in a rack where the air flow is compromised. Ensure that air flow is not blocked
or reduced on any side, front, or back of a unit used for air flow through the unit.

v Consideration should be given to the connection of the equipment to the supply circuit so that
overloading of the circuits does not compromise the supply wiring or overcurrent protection. To
provide the correct power connection to a rack, refer to the rating labels located on the equipment in
the rack to determine the total power requirement of the supply circuit.

v (For sliding drawers.) Do not pull out or install any drawer or feature if the rack stabilizer brackets are
not attached to the rack or if the rack is not bolted to the floor. Do not pull out more than one drawer
at a time. The rack might become unstable if you pull out more than one drawer at a time.

v (For fixed drawers.) This drawer is a fixed drawer and must not be moved for servicing unless
specified by the manufacturer. Attempting to move the drawer partially or completely out of the rack
might cause the rack to become unstable or cause the drawer to fall out of the rack. (R001 part 2 of 2)
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DANGER: Multiple power cords. The product might be equipped with multiple AC power cords or
multiple DC power cables. To remove all hazardous voltages, disconnect all power cords and power
cables. (L003)

CAUTION: The weight of this part or unit is between 18 and 32 kg (39.7 and 70.5 lb). It takes two
persons to safely lift this part or unit. (C009)
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Environmental notices
This information contains all of the environmental notices for IBM Systems products in English and other
languages.

The IBM Systems Environmental Notices information includes statements on limitations, product
information, product recycling and disposal, battery information, flat panel display, refrigeration and
water-cooling systems, external power supplies, and safety data sheets.

Electromagnetic Compatibility Notices

Class A Notices

The following Class A statements apply to IBM products and their features unless designated as
electromagnetic compatibility (EMC) Class B in the feature information.

When attaching a monitor to the equipment, you must use the designated monitor cable and any
interference suppression devices supplied with the monitor.

Canada Notice

CAN ICES-3 (A)/NMB-3(A)

European Community and Morocco Notice

Safety and environmental notices xv
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Germany Notice
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Japan Electronics and Information Technology Industries Association (JEITA)
Notice

Japan Voluntary Control Council for Interference (VCCI) Notice
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Korea Notice

People's Republic of China Notice

Russia Notice
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Taiwan Notice

United States Federal Communications Commission (FCC) Notice

Safety and environmental notices xix



Declared noise emissions

Declared noise emissions in accordance with ISO 9296(1-5)

Table 1. Declared noise emissions in accordance with ISO 9296(1-5)

Product description

Models: A10, C10, M10, J10, J11
& J12

Declared A-weighted

sound power level,

LWA,m(B)

Declared A-Weighted

Sound Pressure Level,

LpA,m (dB)

Statistical adder for
verification

Kv (B)

Operating Idling Operating Idling Operating Idling

Typical Configuration:

23 ± 2 degrees C, 500m

7.1(6) 7.1(6) 60 60 0.3 0.3

Maximum configuration:

27 degrees C, 500m

7.3(6) 7.3(6) 60 60 0.3 0.3

Maximum configuration:

Worst-case ambient Fan failure

8.7(6) 8.7(6) 74 74 0.3 0.3

Notes:

1. Declared level LWA,m is the upper-limit A-weighted sound power level; Declared level LpA,m is the mean
A-weighted sound pressure level measured at the 1-meter bystander positions.

2. The statistical adder for verification, Kv, is a quantity to be added to the declared mean A-weighted sound
power level, LWA,m such that there will be a 95% probability of acceptance, when using the verification
procedures of ISO 9296, if no more than 6.5% of the batch of new equipment has A-weighted sound power
levels greater than (LWA,m + Kv).

3. The quantity LWAc (formerly called LWAd), can be computed from the sum of LWA,m and Kv.

4. All measurements made in conformance with ISO 7779 and declared in conformance with ISO 9296.

5. B, dB, abbreviations for bels and decibels, respectively. 1 B = 10 dB.

6.
Note: Government regulations (such as those prescribed by OSHA or European Community Directives) may
govern noise level exposure in the workplace and may apply to you and your server installation. The actual
sound pressure levels in your installation depend upon a variety of factors, including the number of racks in the
installation; the size, materials, and configuration of the room where you designate the racks to be installed; the
noise levels from other equipment; the room ambient temperature, and employees' location in relation to the
equipment. Further, compliance with such government regulations also depends upon a variety of additional
factors, including the duration of employees' exposure and whether employees wear hearing protection. IBM
recommends that you consult with qualified experts in this field to determine whether you are in compliance
with the applicable regulations.

xx IBM Cloud Object Storage System: IBM Small J10 Disk Enclosure Manual 4957-J10/4958-J10



Support information

Technical support contacts.

For more information on the product or help with troubleshooting, contact IBM Support at
IBMCloudStorageSupport@us.ibm.com or visit the Directory of worldwide contacts.

© Copyright IBM Corp. , 2019 xxi
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Chapter 1. Appliance safety precautions

Observe physical, electrical, and electronic component safety precautions.

Physical

Ensure that your equipment rack is placed in a dust-free, well-ventilated area close to an uninterruptible
power supply (UPS). Leave enough room behind and around the rack for services and sufficient airflow.
v Keep the area around the appliance clean and free of clutter.
v Place the appliance top cover and any appliance components that were removed away from the

appliance or on a table so that they do not accidentally get damaged.
v While you are working on the appliance, do not wear loose clothing such as neckties and unbuttoned

shirt sleeves. They can retain a charge even if you are wearing a wrist strap, or could be pulled into a
fan.

v After you access the inside of the appliance, close the appliance and secure it to the rack unit with the
retention screws after you ensure that all connections are made.

v Close the rack’s front door and all panels and components on the appliances when not servicing to
maintain proper cooling.

Electrical

Basic electrical safety precautions must be followed to protect yourself and the appliance:
v Do not work alone with high-voltage components.
v Be aware of the locations of the power switch on the appliance and the room’s emergency power-off

switch, disconnection switch, or electrical outlet. If an electrical accident occurs, quickly remove power
from the system.

DANGER: An electrical outlet that is not correctly wired could place hazardous voltage on the
metal parts of the system or the devices that attach to the system. It is the responsibility of the
customer to ensure that the outlet is correctly wired and grounded to prevent an electrical shock.
(D004)

DANGER: Multiple power cords. The product might be equipped with multiple power cords. To
remove all hazardous voltages, disconnect all power cords.   (L003)

© Copyright IBM Corp. , 2019 1



DANGER

A danger of explosion exists if the Onboard battery is installed upside down, which reverses its
polarities. This battery must be replaced only with the same or an equivalent type that is
recommended by the manufacturer. Dispose of used batteries according to the battery
manufacturer’s instructions.

Electronic components

Electrostatic discharge (ESD) is generated by two objects with different electrical charges when they come
into contact with each other. An ESD neutralizes this difference, which can damage electronic components
and printed circuit boards (PCBs). In general, the following measures are sufficient to neutralize this
difference before contact is made to protect equipment from ESD:
v Use a grounded wrist strap that is designed to prevent ESDs.
v Keep all components in their antistatic containers until ready for installation.
v Touch a grounded metal object before you remove any board from its antistatic container.
v Remove any jewelry or metal objects from your body. They are excellent metal conductors that can

create short circuits and harm you if they come into contact with printed circuit boards or areas where
power is present.
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Chapter 2. System overview

This section is an overview of the IBM COS Small Disk Enclosure that looks at the front, top, and rear
panels.

Small disk enclosure

The disk enclosure consists of a sheet metal enclosure assembly with an integrated mid plane PCB and
module runner system.
v The disk enclosure has a 19 inch rack mounting that enables it to be installed on to standard 19 inch

racks, and uses either four EIA units of rack space , or two EIA units of rack space (3.5 inches) for a 2U
enclosure respectively.

v The mid plane PCB has 12 drive connections.
v There 12 drive bays at the front of the enclosure, in horizontal. Each drive bay holds a plug-in drive

carrier module

Enclosure configuration

The IBM COS Small Disk Enclosure supports 2U (rack space) disk drive enclosure that holds 12 low
profile (1 inch high), 3.5 inch form factor drives in a horizontal orientation - see the figures below.

Figure 1. IBM COS 2U12 Disk Enclosure
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Note: Each individual disk drive is hot pluggable and replaceable on site.

fig

Figure 2. IBM COS 2U12 Enclosure System – front view
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Enclosure specifications
Available small disk enclosures are described below.

IBM COS small disk enclosure 2U12

12 x low profile (1 inch high), 3.5 inch form factor drives.

Table 2. IBM COS small disk enclosure variants

Product Configuration PCMs SBB I/O I/O Blanks

4957-J10

4958-J10

12Gb/s direct dock
SAS

2 1 1

Enclosure core product
The small disk enclosure design concept is described.

The design concept is based on an enclosure subsystem together with a set of plug-in modules. A typical
enclosure system, as supplied, includes the following:
v A small disk enclosure contains:

– A mid plane PCB
– An integral, front flange mounted operator’s (ops) panel.

Figure 3. IBM COS 2U12 Enclosure System – rear view
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v Two 580W, 100-240V AC power cooling modules (PCMs)
v One I/O module: SBB Primary Interface
v One I/O blank: SBB Secondary Interface
v 12 - 3.5" SAS HDDs
v A rail kit for rack mounting
v A documentation package
v All feature order components

Operator’s (Ops) panel

Overview

The enclosure front panel has an operator’s (ops) panel on the left hand mounting flange: a flexible cable
connects the Ops panel to the mid plane, as shown below in the figure. The Ops panel is a passive
component: the mid plane controls the panel and the I/O modules control all the panel’s functions. An
integral part of the enclosure chassis, it is not replaceable on site.

Figure 4. IBM COS Module Locations (2U12)
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System power on/standby LED (green/amber)

Shows amber when only standby power is available. Shows green when system power is available.

Module fault LED (amber)

Comes on when there is a system hardware fault. It may be associated with a fault LED on a PCM, or
I/O module that helps the user to identify which component is at fault.

Figure 5. Enclosure Front Operator’s Panel
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Logical status LED (amber)

Indicates a change of status or fault from something other than the enclosure management (EM) system.
This may be from an internal or external RAID controller or HBA, communicated to the enclosure
(normally through SES). It is usually associated with a disk drive and LEDs at each disk drive position
helps the user to identify the drive affected.

Thermal sensor

This thermal sensor is on the outside the enclosure and connects to another thermal sensor on the mid
plane of the enclosure. This external thermal sensor sends input to the enclosure about its external
operating ambient temperature. Its other function is to cause a warning signal to be generated by the SES
when there is a break in this sensor's connection to the enclosure mid plane.

Note: Refer to the section on “Ops Panel LEDs” for a description of the LED and switch functions.

Table 3. Ops Panel LEDs Status

LED Status

System Power Constant green: good or positive indication

Constant amber: fault present

Module Fault Constant or flashing amber: fault present

Logical Fault Constant or flashing amber: fault present

Power cooling module (PCM)
AC-DC power is provided by up to four auto-ranging power cooling modules (PCMs) with integrated
axial cooling fans, up to 2 in each module. The SBB I/O modules control the fan speed. See the section
that describes the system airflow.

580W PCM

A 580W PCM voltage operating range is nominally 100V - 240V AC. Also see the System airflow section
for optimal cooling within the enclosure(s).
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Figure 6. 580W Power Cooling Module
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Table 4. LEDs - 580W PCM

PCM LED LED behavior status

PCM OK Green

AC Input Fail Amber

Fan Fail Amber

DC Output Fail Amber

Multiple PCMs

The IBM COS small disk enclosure system includes two PCMs in multiple PCMs that provide redundant
power control for the system. This is done so that if one PCM fails, the other(s) maintains the power
supply and enclosure operation is not affected while you replace the faulty module.

PCMs are hot-pluggable and replacement should only take a few seconds to do. Replacement must be
completed within a few seconds after the removal of the defective PCM.

Note: Important Operation of the enclosure with ANY modules missing will disrupt the airflow and the
drives will not receive sufficient cooling. It is ESSENTIAL that all apertures hold active or dummy drives
before you switch on the enclosure system.

Figure 7. 580W PCM LEDs
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Multiple power supply unit modules

The storage system includes two PSUs which provide redundant power control for the system so that if
one module fails, the other maintains the power supply, and enclosure operation is not affected while you
replace the faulty module.

PSUs are hot-pluggable, and replacement should only take a few seconds to do. Replacement must be
completed as soon as possible after the removal of the defective PSU to avoid a thermal exception. The
replacement procedure should be completed within an absolute maximum of three minutes.

Important:

Operation of the enclosure with any modules missing will disrupt the airflow, and the disks will not
receive sufficient cooling. It is essential that all slots are fitted with PSUs prior to powering on the
enclosure.

System airflow

The system must be operated with low pressure rear exhaust installation. Back pressure created by rack
doors and obstacles is not to exceed 5 pascals (0.5mm water gauge). The cooling system provides
sufficient capacity to ensure that maximum temperatures are not exceeded.

I/O module

Overview

This user guide describes the 12Gb/s SAS I/O module. Blank modules must be put in all empty SBB
slots.

Chapter 2. System overview 11



The system operates from one module with a dummy module providing airflow control in the other slot.
Module presence is checked against the (initial power-on) configuration to determine invalid
configuration conditions.

12Gb/s SAS I/O Module LEDs

Table 5. SAS Activity LEDs

Condition Activity LED (green) Fault LED (amber)

No Cable Present Off Off

Cable Present

All links up, no activity.

On Off

Cable Present All links up. Flash with aggregate port activity Off

Critical Fault

Any fault which causes operation of
the cable to cease or fail to start, e.g.
over current trip.

Off On

Non-Critical Fault

Any fault which does not cause the
connection to cease operation, e.g.
not all links established over
temperature.

Flash with aggregate port activity Flashing - 1s on 1s off

Figure 8. 12Gb/s SAS I/O Module
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Table 6. Module Status LEDS

LED State Description

Module Fault (amber) On A fault condition.

Off Module is operating normally.

Power (green) On Module powered.

Off No power.

ID (blue) On Controller being identified.

The I/O module has three mini-SAS-HD (SFF-8644) connector receptacles. By default each is configured
as a SAS-3 universal port.

Blank I/O modules

Blank I/O modules are provided and must be put in any vacant I/O module bay to make sure of airflow
and correct operation.

Figure 9. 12Gb/s SAS I/O Module Connectors and Indicators (viewed from rear of enclosure)
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Drive carrier modules
The drive carrier module comprises a hard disk held by a carrier.
v Each drive bay holds a single low profile 1.0 inch high, 3.5 inch form factor disk drive in its carrier.

Drives are horizontal.

A sheet steel carrier holds each disk drive: which provides thermal conduction, radio frequency and
electro-magnetic induction protection and physically protects the drive.

The front cap also has an ergonomic handle which gives the following functions:
v Secure location of the carrier into and out of drive bays.
v Positive ‘spring loading’ of the drive/mid plane connector.

The carrier can use these interfaces:
v Serial Attached SCSI.

Figure 10. Blank I/O Module
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Drive status indicators

Green and amber LEDs on the front of each drive carrier module indicate Disk drive status as shown in
the figure below. The SEP controls these LEDs, see the section that describes these LEDs’ states.

Anti-tamper locks

The drive carrier handles have Anti-tamper locks, as shown below in the figures, which are accessed
through the small cutout in the latch section of the handle. These locks disable the normal ‘pinch’ latch
action of the carrier handle.

Figure 11. 3.5” SAS Drive

Figure 12. Anti-tamper Lock (3.5” Drive)
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Chapter 3. Installation

This chapter discusses how to plan and install your IBM COS small disk enclosure into an industry
standard 19 inch rack cabinet.

CAUTION:
To install the IBM COS small disk enclosure, use only the power cords supplied.

Installation planning
You must be familiar with the configuration requirements of your IBM Cloud Object Storage Small Disk
Enclosure system before you start installation. See the previous section for the correct locations of each of
the plug-in modules.

Important: Only service personnel should do installation work..

Table 7. Small disk enclosure configuration

Module type Location

Drive Carrier Modules ALL drive bays must be populated with drives. No bays
should be empty

Power Cooling Modules Two must be installed. Full power redundancy is
provided – this lets the system continue to operate while
a faulty PCM is replaced.

IOM Modules A maximum of two SBB I/O modules can be installed.
The unused slot must have a blank I/O module. One
IOM must be installed.

Prepare for installing the small disk enclosure
The IBM COS Small Disk Enclosure is delivered with all drive carrier modules installed.

Note: The enclosure together with all its component parts is too heavy for one person to easily install
into a rack cabinet.

CAUTION: Make sure that you wear an effective anti-static wrist or ankle strap and obey all
conventional ESD precautions when you touch modules and components. Do not touch midplane,
motherboard and module connectors, etc.

Figure 13. Anti-tamper Lock (3.5” Drive)
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Before beginning the enclosure installation, familiarize yourself with the system configuration
requirements. The figures listed below show the locations for each plug-in module:

This section gives very important preparation requirements and good handling procedures. We encourage
you to use these procedures for a successful installation.

How to prepare the site and host server

Before you start, make sure that the site where you will install and use your IBM COS small storage
system has:
v A Standard AC power from an independent source or a rack power distribution unit with an UPS

(Universal Power Supply).
v IBM COS Controller node

How to unpack the small disk enclosure
1. Examine the packaging for crushes, cuts, water damage or any other evidence of mishandling during

transit. If you suspect that damage has happened, photograph the packaging before you open it: this
is for possible future reference.

2. The following figure shows the sequence for how to unpack.

How to plan and configure your installation

You should become familiar with the configuration requirements of your small disk enclosure system
before you begin installation. Refer to the section on system configurations for more information.

Figure 14. How to unpack the small disk enclosure
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Requirements for installation of the racks

You can install the small disk enclosure in an industry standard 19 inch cabinet that is capable of holding
such enclosures.
v Minimum depth: 707mm (27.83 inches) from rack posts to maximum extremity of enclosure (excludes

rear cabling).
v Weight: up to 29kg (64lb), dependent upon configuration, per enclosure.
v There must be a minimum gap of 25mm (1 inch) clearance between the rack cover and front of drawer;

and 50mm (2 inches) rear clearance between the rear of the drawer and rear of the rack. This is to
make sure there is correct air flow around the enclosure.

v The rack should cause a maximum back pressure of 5 pascals (0.5mm water gauge).

Rack mount rail kit

Various sets of rack mounting rails are available for use in 19 inch rack cabinets. These rails have been
designed and tested for the maximum enclosure weight and to make sure that multiple enclosures may
be installed without loss of space within the rack. Use of other mounting hardware may cause some loss
of rack space.

Contact IBM support to make sure suitable mounting rails are available for the rack you are to use.

Power cord connection
Connect the power cord(s) to the power distribution unit(s) (PDUs), as shown in the following figure.

Important: When more than one PCM is fitted, all power cords must be connected to at least two
separate and independent supplies to guarantee redundancy.

CAUTION:
Always remove the power connections before you remove the PCM from the enclosure.

Important: The small disk enclosure is fitted with two redundant PSUs. All power cords must be
connected to at least two separate and independent power supplies to ensure redundancy.
v The figure above shows the power connection from a single-core PSU to a PDU using C19 connectors.
v The C20 plug on the PSU connects to the C19 receptacle of the power cord. The C20 plug on the power

cord connects to the C19 receptacle in the PDU.

Figure 15. Typical AC Power Cable Connections to PCMs
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CAUTION:
Power connection concerns:

v Never connect the power cord to the PSU before installing the PSU in the system.

v Always remove the power connections before you remove the PSU from the enclosure.

v Standard (single-lead) power cords must only be connected to a supply range of 100–240V AC as
indicated on each PSU’s hazardous voltage warning label.

Testing enclosure connections

See the section Powering on/powering off. Once the power-on sequence succeeds, the storage system is
ready to be connected.

Grounding checks

The product must only be connected to a power source that has a safety electrical earth connection.

Note: If more than one 2U enclosure goes in a rack, the importance of the earth connection to the rack
increases, because the rack will have a larger “EARTH LEAKAGE CURRENT” (“TOUCH CURRENT”).

Examine the earth connection to the rack before the switch on: an electrical engineer who is qualified to
the appropriate local and national standards must do the examination.

System configurations

The basic configuration is a single IBM COS Small Disk Enclosure connected to a single IBM COS
Controller Node

SAS cable connections

The following figure and steps describe how to connect the SAS cables from a single IBM COS Small
Disk Enclosure connected to a single IBM COS Controller Node, and when to power the unit on.

Figure 16. SAS cable connections
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1.

Important: The COS Controller Node and the COS Small Disk Enclosure must be powered off before
attaching the first of the two supplied Mini-SAS HD cables.
Make the first cable connection between the far-left port on the HBA as shown in the figure, and the
far-left port on the I/O Module installed in the small disk enclosure. The second cable is connected
between the second port from the left on the HBA and the middle port on the I/O Module.

2. Power on the COS small disk enclosure.
3. When the COS small disk enclosure has reached a steady state, then proceed to power on the

Controller Node.
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Chapter 4. Operation

Powering on

About this task

Before powering on the enclosure system, make sure that all modules are firmly seated in their correct
bays. Verify that you have successfully completed the sequential instructions in the section covering
installation planning.

CAUTION:
Do not operate the enclosure system until the ambient temperature is within the specified operating
range described in the Environmental requirements section. If the drive modules have been recently
installed, make sure they have had time to adjust to the environmental conditions before they operate.

Procedure
1. Power on the system by connecting the power cables to the PDU and moving the PCM switch to the

“on” position. See the Power cord connection section.
2. The system power LED on the ops panel should be lit green when the enclosure power is activated

(and the disk drive motors should start).

Important: If mains power is lost for any reason, on restoration of power the system will re-start
automatically.

Note: Refer to the section on Initial start-up problems for details of the ops panel LEDs and related
fault conditions.

Operator’s (Ops) panel

Overview

The enclosure front panel has an operator’s (ops) panel on the left hand mounting flange: a flexible cable
connects the Ops panel to the mid plane, as shown below in the figure. The Ops panel is a passive
component: the mid plane controls the panel and the I/O modules control all the panel’s functions. An
integral part of the enclosure chassis, it is not replaceable on site.
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System power on/standby LED (green/amber)

Shows amber when only standby power is available. Shows green when system power is available.

Module fault LED (amber)

Comes on when there is a system hardware fault. It may be associated with a fault LED on a PCM, or
I/O module that helps the user to identify which component is at fault.

Figure 17. Enclosure Front Operator’s Panel
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Logical status LED (amber)

Indicates a change of status or fault from something other than the enclosure management (EM) system.
This may be from an internal or external RAID controller or HBA, communicated to the enclosure
(normally through SES). It is usually associated with a disk drive and LEDs at each disk drive position
helps the user to identify the drive affected.

Thermal sensor

This thermal sensor is on the outside the enclosure and connects to another thermal sensor on the mid
plane of the enclosure. This external thermal sensor sends input to the enclosure about its external
operating ambient temperature. Its other function is to cause a warning signal to be generated by the SES
when there is a break in this sensor's connection to the enclosure mid plane.

Note: Refer to the section on “Ops Panel LEDs” for a description of the LED and switch functions.

Table 8. Ops Panel LEDs Status

LED Status

System Power Constant green: good or positive indication

Constant amber: fault present

Module Fault Constant or flashing amber: fault present

Logical Fault Constant or flashing amber: fault present

Disk drive LEDs

Each drive carrier module incorporates two LEDs, green and amber, as shown in the following figures for
the different drive carriers.

v In normal operation the green LED will be on and will flicker as the drive operates.
v In normal operation the amber LED state will be:

– Blinking if no drive is present
– Off as the drive operates
– On if there is a drive fault

Figure 18. 3.5” Drive Carrier LEDs
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Power off

About this task

CAUTION:
You must power off your head node first, then power off the disk enclosure.

To power the enclosure system down, switch off the PCM(s) installed in the enclosure by moving the
PCM switch to the “Off” position.
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Chapter 5. Troubleshooting and problem solving

Overview

The small disk enclosure system includes a Storage Enclosure Processor (SEP) and associated monitoring
and control logic to enable it to diagnose problems within the enclosure’s power, cooling and drive
systems.

Initial start-up problems

Faulty power cords

Check that you have correctly cabled the system. Contact IBM support for replacements if:
v Power cables are missing or damaged.
v Plugs are incorrect.
v Power cables are too short.

Controller Node does not recognize the small disk enclosure system
1. Verify that the interface cables from the enclosure to the IBM COS node controller are fitted correctly.
2. Verify that the LEDs on all installed drive carrier modules are on (green).
3. Verify that the drive carrier modules have been correctly installed.
4. Check any visible SAS indicators (COS Controller Node HBA, and IOM control module).
5. Verify that ClevOS has been installed correctly.

LEDs

Overview

LED colors are used consistently throughout the enclosure and its components for indicating status:

Green Good or positive indication

Flashing green/amber
Non-critical condition

Amber
Critical fault

580W PCM LEDs

Under normal conditions the PCM OK LEDs will be a constant green. When a fault occurs, the colors of
the LEDs will be as shown in the following table. See also Figure 7 on page 10.

Table 9. PSU LED status

PCM OK(Green) Fan Fail (Amber) AC Fail (Amber) DC Fail (Amber) Status

Off Off Off Off No AC on any PCM

Off Off On On No AC on this PCM
only
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Table 9. PSU LED status (continued)

On Off Off Off AC present; PCM
working correctly

On Off Off On PCM fan speed is
outside acceptable
limits

Off On Off Off PCM fan has failed

Off On On On PCM fault (over
temperature, over
voltage, over current)

Flashing Off Off Off Standby mode

Off Flashing Flashing Flashing PCM firmware
download in progress

Ops panel LEDs

The front panel displays the aggregated status of all the modules. The enclosure status LEDs located on
the front panel are labeled in Figure 5 on page 7 and they are individually described in the narrative
subsections that follow the table.

Table 10. Ops Panel LED states

System Power
(Green/Amber)

Module Fault
(Amber)

Logical Fault
(Amber) LED Display

Associated
LEDs/Alarms Status

On Off Off 5V standby
power present,
overall power
failed or switched
off

On On On On Ops panel power
on (5s), test state

On Off Off Power on, all
functions good

On On PCM fault
LEDs,fan fault
LEDs

Any PCM fault,
fan fault, over or
under
temperature

On On SBB module
LEDs

Any SBB module
fault

On On No module LEDs Enclosure logical
fault

On Flash Module status
LED on SBB
module

Unknown(invalid
or mixed) SBB
module type
installed, I2C bus
failure (inter-SBB
communications),
I/O VPD
configuration
error

28 IBM Cloud Object Storage System: IBM Small J10 Disk Enclosure Manual 4957-J10/4958-J10



Table 10. Ops Panel LED states (continued)

System Power
(Green/Amber)

Module Fault
(Amber)

Logical Fault
(Amber) LED Display

Associated
LEDs/Alarms Status

On Flash PCM fault LEDs,
fan fault LEDs

Unknown(invalid
or mixed) PCM
type installed or
I2C bus failure
(PCM comms)

On On Array in failed or
degraded state

Drive failure has
occurred causing
loss of availability
or redundancy

On Flash Array in
impacted state

Arrays operating
background
function

On Flash SES state S1 Enclosure ID
setting different
frominitial
power-on setting

Flash Enclosure
identification or
invalid ID
selected

Disk drive carrier module LEDs

Disk drive status is monitored by a blue LED and an amber LED mounted on the front of each drive
carrier module, as shown in the figures below. The drive module LED conditions are defined in the table
following the figure.
v In normal operation the green LED is on, and flickers as the drive operates.
v In normal operation the amber LED state is:

– Off if there is no drive present.
– Off as the drive operates.
– On if there is a drive fault.

Figure 19. 3.5" Drive carrier LEDs
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Table 11. LEDs: Drive carrier LEDs

Drive LED (green) Drive LED (amber) Associated Ops Panel LED Status

Off Off None No drive installed

On/ Flashing Off None Drive installed and
operational

On Flashing: 1s on/1s off None SES device identity set

On On Logical fault (amber) SES device fault bit set

Off On Module fault (amber) Power control circuit failure

On Flashing: 3s on/1s off Logical fault (amber) SES device rebuild bit set

I/O Module LEDs

I/O module LED states are shown in the following table.

Table 12. I/O module LED states

I/O Module OK (green) I/O Module Fault (amber) SAS Activity LED (green) Status

On Off I/O module OK

Off On I/O module fault. For
replacement procedure see
“Replacing an I/O module”
on page 43

Off No external host port
connection

On External host port
connection - no activity

Flashing External host port
connection - activity

Flashing I/O module VPD error

Temperature sensors

Temperature sensors throughout the enclosure and its components monitor the thermal health of the
storage system. Exceeding the limits of critical values will cause a notification to occur.

Troubleshooting the small disk enclosure system

Alarm conditions

The following sections describe common problems that can occur with your small disk enclosure system,
and some possible solutions. For the problems listed in the table below, the pertinent fault LEDs on the
enclosure front panel will light amber to indicate a fault. See also “Operator’s (Ops) panel” on page 6.

Table 13. Alarm conditions

Status Severity Alarm

PCM alert – loss of DC power from a
single PCM

Fault – no loss of redundancy S1

PCM alert – loss of DC power from a
single PCM

Fault – loss of redundancy S1
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Table 13. Alarm conditions (continued)

Status Severity Alarm

PCM fan fail Fault – loss of redundancy S1

SBB module detected PCM fault Fault S1

PCM removed Configuration error None

Enclosure configuration error (VPD) Fault – critical S1

Low warning temperature alert Warning S1

High warning temperature alert Warning S1

Over temperature alarm Fault – critical S4

I2C bus failure Fault – loss of redundancy S1

Ops panel communication error (I2C) Critical fault S1

SBB interface module fault Fault – critical S1

SBB interface module removed Warning None

Drive power control fault Warning – no loss of drive power S1

Drive power control fault Fault– critical – loss of drive power S1

Insufficient power available Warning None

Note: For details on how to remove and replace a module see Chapter 6., “Module Removal and
Replacement."

Power Cooling Module (PCM) faults

Table 14. Alarm conditions

Symptom Cause Action

Ops panel module fault LED amber Any power fault. Check AC mains connections to PCM
is live.

Fan fail LED is illuminated on PCM. A fan failure. Replace PCM.

Thermal monitoring and control

The small disk enclosure system uses extensive thermal monitoring, and takes a number of actions to
ensure component temperatures are kept low, and also to minimize acoustic noise. Air flow is from the
front to the rear of the enclosure.
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Table 15. Thermal monitoring and control

Symptom Cause Action

If the ambient air is below 25 °C and
the fans are observed to increase in
speed then some restrictionon airflow
may be causing additional internal
temperature rise.

Note: This is not a fault condition.

Thefirst stage in the thermal control
process is for the fans to
automatically increase in speed when
a thermal threshold is reached. This
may be caused by higher ambient
temperatures in the local
environment and may be perfectly
normal.

Note: This threshold changes
according to the number of drives
and power supplies fitted.

1. Check the installation for any
airflow restrictions at either the
front or rear of the enclosure. A
minimum gap of 25mm at the
front and 50mm at the rear is
recommended.

2. Check for restrictions due to dust
build-up. Clean as appropriate.

3. Checkf or excessive re-circulation
of heated air from rear to the
front. Use of the enclosure in a
fully enclosed rack is not
recommended.

4. Check that all blank modules are
in place and secure.

5. Reduce the ambient temperature.

Thermal alarm

Table 16. Thermal alarm

Symptom Cause Action

1. Ops panel modulefault LED is
amber.

2. Fan fail LED is lit on one or
more PCMs.

Internal temperature exceedsa pre-set
threshold.

1. Check that the local ambient
environment temperature is below
the specification.

2. Check the installation for any
airflow restrictions at either the
front or rear of the enclosure. A
minimum gap of 25mm at the
front and 50mm at the rear is
recommended.

3. Check for restrictions due to dust
build-up. Clean as appropriate.

4. Check for excessive re-circulation
of heated air from rear to the
front. Use of the enclosure in a
fully enclosed rack is not
recommended.

5. If possible shutdown the
enclosure and investigate the
problem before continuing.

Dealing with hardware faults

Ensure that you have obtained a replacement module of the same type before removing any faulty
module as described in the Module removal and replacement section.

Important: If the enclosure system is powered up and you remove any module, replace it immediately. If
the system is used with any modules missing for more than a few seconds, the enclosure(s) can overheat,
causing power failure and potential data loss. Such action can invalidate the product warranty.

Important:
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Observe applicable/conventional ESD precautions when handling modules and components, as described
in the ESD precautions section. Avoid contact with mid-plane components, module connectors, leads, pins,
and exposed circuitry.

Continuous operation during replacement

ClevOS supports HOT swapping of data disk drives.

If a small disk enclosure is equipped with two or more PCMs, they can maintain power to the system
while a faulty PCM is replaced.

Field Replaceable Units (FRUs) for IBM COS Small Disk Enclosure
See the FRU Guide: https://www.ibm.com/support/knowledgecenter/STXNRM_3.14.5/coss.doc/
fruReference_j10.html
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Chapter 6. Module removal and installation

Overview

Important: Always have available a replacement or blank module before removing the old module.
When you replace a module, you must never leave an empty bay in the rear of the enclosure.

ESD precautions

Important: It is recommended that you fit and check a suitable anti-static wrist or ankle strap and
observe all conventional ESD precautions when handling COS small disk enclosure plug-in modules and
components. Avoid contact with midplane components and module connectors.

Replacing a PCM

The Power Cooling Module (PCM) is hot-swappable and therefore removal and installation may be
performed by the user.

CAUTION:
Do not remove the cover from the PCM due to danger from electric shock inside. Return the PCM to
your supplier for repair.

Removing a PCM

Important: Operation of the enclosure with any modules missing will disrupt the airflow and the drives
will not receive sufficient cooling. It is essential that all apertures are filled before operating the enclosure
system.

Important: Prior to removing the PCM, disconnect the power from the PCM, by either the mains switch
(where present) or by physically removing the power source in order to ensure that your system has
warning of an imminent power shutdown. A faulty PCM must be replaced by a fully operational PCM
within 24 hours.
1. Ensure that you identify the faulty PCM correctly.
2. Switch off and disconnect the power supply cord.
3. Grasp the latch and the side of the PCM handle between thumb and forefinger, squeeze together and

open the handle to cam the PCM out of the enclosure , as shown in the following figure.
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4. Grip the handle and withdraw the PCM as shown in the following figure.

Figure 20. Removing a PCM (1 of 2)
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Installing a PCM

Important: Handle the PCM carefully and avoid damaging the connector pins. Do not install the PCM if
the following conditions exist:
1. Check for damage, especially to all connectors.
2. With the PCM handle in the open position, slide the module into the enclosure as shown in the

following figure.

Figure 21. Removing a PCM (2 of 2)
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3. Cam the module home by manually closing the PCM handle. A click should be heard as the handle
latch engages as shown in the following figure.

Figure 22. Installing a PCM (1 of 2)
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4. Connect the power cables to the power source and to the PCM.
5. Secure the strain relief bales.

Replacing a drive carrier module

Important: Observe all conventional ESD precautions when handling COS small disk enclosure modules
and components. Avoid contact with midplane components and module connectors, etc.

Removing a 3.5-inch Drive Carrier Module

Important: Damage can occur to a drive if it is removed while it still spins. If possible use the operating
system to spin down the drives prior to removal. If this is not possible we recommend that you perform
all steps of the following procedure to make sure that the drive has stopped prior to removal.
1. If the anti-tamper lock has been activated, de-activate it by locating the key into its socket and

rotating it counter-clockwise until the indicator is no longer visible in the aperture beside the key.
2. Press the latch in the handle towards the handle hinge as shown in the figure below to release the

carrier handle.

Figure 23. Installing a PCM (2 of 2)
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3. Gently remove the drive carrier module approximately 1 inch (25mm), then wait 30 seconds.

4. Remove the module fully from the drive bay.

Figure 24. Removing a Drive Carrier Module (1 of 2)

Figure 25. Removing a Drive Carrier Module (2 of 2)
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Installing a 3.5-inch Drive Carrier Module

Important: A drive carrier module cannot be installed if its anti-tamper lock is activated outside the
enclosure. Refer to the above section for the de-activation procedure.
1. Release the drive carrier handle, by depressing the latch in the handle as shown in the following

figure.

2. Put the drive carrier module into the enclosure as shown in the following figure. Make sure that the
drive carrier is in a position so that the drive points up and the handle opens from the left.

Figure 26. Installing a Drive Carrier Module (1 of 2)
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3. Slide the drive carrier fully into the enclosure.
4. Cam the drive carrier home. The camming foot on the carrier will engage into a slot in the enclosure.

Continue to push firmly until the handle fully engages. A click should be heard as the latch engages
and holds the handle closed.

Activating the Anti-tamper Locks
1. Carefully put the lock key provided into the cutout in the handle.
2. Position the key into its socket.
3. Rotate the key in a clockwise direction until the indicator is visible in the aperture beside the key.

Figure 27. Installing a Drive Carrier Module (1 of 2)

Figure 28. Engaging a Drive Carrier Module in an Enclosure
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4. Remove the key.

Replacing an I/O module
The I/O module is hot-swappable and therefore removal or replacement may be done by the user while
the power supply is on.

Removing an I/O module

Important: Do not remove this module unless a replacement can be immediately added. The system
must not be operated without all modules in place.
1. Grasp the module latch between the thumb and forefinger and squeeze them together to release the

latch.
2. Pull the latch out to release the module from the enclosure as shown in the following figure.

Figure 29. Activating the Anti-tamper Lock
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3. Grip the latch handles and remove the module as shown in the following figure.

Figure 30. I/O Module Latch Operation
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Note: Picture represents of replacing module but only Top module is populated in a small disk
enclosure

Installing an I/O module

Important: EMC precautions: if passive copper cables are connected, the cable must not have a
connection to a common ground/earth point.
1. Examine for damage, closely inspect the interface connector. Do not install it if the pins are bent.
2. With the latches in the open position as shown in the figure below, slide the module into the

enclosure until the latches engage.

Figure 31. Removing an I/O Module
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Note: This picture is shown for illustrative purposes only. The unit you are provided may be different
than the one pictured and represents the task of replacingthe module. The top module is populated in
the small disk enclosure.

3. Set the module in position by manually closing the latches. A click should be heard as the latches
engage.

Note: The I/O module may take up to one minute to re-initialize after the cables are inserted.

Spare parts and ancillary items

The following replaceable parts are available for the IBM COS Small Disk Enclosure system:
v Chassis (including midplane and motherboard)
v I/O module
v AC power cooling module
v Power cords C13-C14
v 19 inch rack mounting rail kit

Figure 32. Installing an I/O Module
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Chapter 7. Technical specifications

Enclosure dimensions

Table 17. Small disk enclosure dimensions

Specification Imperial units Metric units

Height (enclosure, overall) 3.46 inches 87.9 mm

Width across mounting flange 19.01 inches 483 mm

Width across body of enclosure 17.44 inches 443 mm

Depthfrom front mounting flange to
extremity of enclosure body

22.71 inches 576.8 mm

Depth from ops panel to furthest
extremity of enclosure

24.79 inches 629.6 mm

Depth from front mounting flange to
furthest extremity of enclosure

23.74 inches 602.9 mm

Enclosure weights

Table 18. Small disk enclosure weights

Component Imperial units Metric units

Storage enclosure (empty) 10.56 lb 4.80 kg

Drive carrier module 1.98 lb 0.9 kg

Dummy carrier module 0.11 lb 0.05 kg

PCM 7.7 lb 3.5 kg

Blank PCM 1.32 lb 0.61 kg

I/O module 3.3 lb 1.53 kg

Blank I/O module 1.1 lb 0.5 kg

Enclosure (fully populated) total
weight (maximum)

64 lb 29 kg

Environmental requirements

Table 19. Ambient temperature and humidity

Specification Temperature range Relative humidity Max. Wet Bulb

Operating 5°C to 35°C 20% to 80% non-condensing 28°C

Non-operating -40°C to +70°C 5% to 100%
non-precipitating

29°C

Specification Measurement/description

Airflow System must be operated with low pressure rear exhaust
installation.

Back pressure created by rack doors and obstacles not to
exceed 5Pa (0.5 mm H2O)
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Specification Measurement/description

Altitude,operating -100to 3,048 meters (0 to 10,000 feet). Maximum
operating temperature is de-rated by 1ºC for each 300 m
above 900 m (2952.76 feet)

Altitude,non-operating -305 to 12192m (-1 000 to 40 000ft)

Shock,operating Vertical axis 5g 10ms 1/2 sine

Shock,non-operating 30g 10ms 1/2 sine

Vibration,operating 0.21g RMS 5-500 Hz random

Vibration,non-operating 1.04g RMS 2-200 Hz random

Vibration, relocation 0.3g 2-200 Hz sine 0.4 decades per minute

Orientation and mounting:

v Rack rails

v Rack characteristics

19" Rack mount (2EIA Units)

Tofit 800mm depth racks compliant with the SSI se
specification

Back pressure not exceeding 5Pa (~0.5mm H2O)

Power Cooling Module specifications

Table 20. Power cooling module specifications

Specification Measurement/description

Dimensions (size) 84.3mmhigh x 104.5mm wide x 340.8mm long (3.32in x
4.11in x 37.03in)

Maximum output power 580 W

Voltage range 100–240 VAC rated

Frequency 50–60 Hz

Voltage range selection Auto-ranging: 90–264 VAC, 47–63 Hz

Maximum inrush current 20A

Power factor correction ≥95%@ nominal input voltage

Harmonics MeetsEN61000-3-2

Output +5V @: 42A, +12 V:@ 38A, +5 V standby voltage @ 2.7A

Hot pluggable Yes

Switches and LEDs AC mains switch and four status indicator LEDs

Enclosure cooling Dual axial cooling fans with variable fan speed control
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Notices

This information was developed for products and services offered in the US. This material might be
available from IBM in other languages. However, you may be required to own a copy of the product or
product version in that language in order to access it.

IBM may not offer the products, services, or features discussed in this document in other countries.
Consult your local IBM representative for information on the products and services currently available in
your area. Any reference to an IBM product, program, or service is not intended to state or imply that
only that IBM product, program, or service may be used. Any functionally equivalent product, program,
or service that does not infringe any IBM intellectual property right may be used instead. However, it is
the user's responsibility to evaluate and verify the operation of any non-IBM product, program, or
service.

IBM may have patents or pending patent applications covering subject matter described in this
document. The furnishing of this document does not grant you any license to these patents. You can send
license inquiries, in writing, to:

IBM Director of Licensing
IBM Corporation
North Castle Drive
Armonk, NY 10504-1785
U.S.A.

For license inquiries regarding double-byte character set (DBCS) information, contact the IBM Intellectual
Property Department in your country or send inquiries, in writing, to:

Intellectual Property Licensing
Legal and Intellectual Property Law
IBM Japan, Ltd.
19-21, Nihonbashi-Hakozakicho, Chuo-ku
Tokyo 103-8510, Japan

INTERNATIONAL BUSINESS MACHINES CORPORATION PROVIDES THIS PUBLICATION "AS IS"
WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS OR IMPLIED, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE. Some jurisdictions do not allow disclaimer of express or
implied warranties in certain transactions, therefore, this statement may not apply to you.

This information could include technical inaccuracies or typographical errors. Changes are periodically
made to the information herein; these changes will be incorporated in new editions of the publication.
IBM may make improvements and/or changes in the product(s) and/or the program(s) described in this
publication at any time without notice.

Any references in this information to non-IBM websites are provided for convenience only and do not in
any manner serve as an endorsement of those websites. The materials at those websites are not part of
the materials for this IBM product and use of those websites is at your own risk.

IBM may use or distribute any of the information you provide in any way it believes appropriate without
incurring any obligation to you.
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Licensees of this program who wish to have information about it for the purpose of enabling: (i) the
exchange of information between independently created programs and other programs (including this
one) and (ii) the mutual use of the information which has been exchanged, should contact:

IBM Director of Licensing
IBM Corporation
North Castle Drive, MD-NC119
Armonk, NY 10504-1785
US

Such information may be available, subject to appropriate terms and conditions, including in some cases,
payment of a fee.

The licensed program described in this document and all licensed material available for it are provided
by IBM under terms of the IBM Customer Agreement, IBM International Program License Agreement or
any equivalent agreement between us.

The performance data discussed herein is presented as derived under specific operating conditions.
Actual results may vary.

Information concerning non-IBM products was obtained from the suppliers of those products, their
published announcements or other publicly available sources. IBM has not tested those products and
cannot confirm the accuracy of performance, compatibility or any other claims related to non-IBM
products. Questions on the capabilities of non-IBM products should be addressed to the suppliers of
those products.

Statements regarding IBM's future direction or intent are subject to change or withdrawal without notice,
and represent goals and objectives only.

All IBM prices shown are IBM's suggested retail prices, are current and are subject to change without
notice. Dealer prices may vary.

This information is for planning purposes only. The information herein is subject to change before the
products described become available.

This information contains examples of data and reports used in daily business operations. To illustrate
them as completely as possible, the examples include the names of individuals, companies, brands, and
products. All of these names are fictitious and any similarity to the names and addresses used by an
actual business enterprise is entirely coincidental.

COPYRIGHT LICENSE:

This information contains sample application programs in source language, which illustrate programming
techniques on various operating platforms. You may copy, modify, and distribute these sample programs
in any form without payment to IBM, for the purposes of developing, using, marketing or distributing
application programs conforming to the application programming interface for the operating platform for
which the sample programs are written. These examples have not been thoroughly tested under all
conditions. IBM, therefore, cannot guarantee or imply reliability, serviceability, or function of these
programs. The sample programs are provided "AS IS", without warranty of any kind. IBM shall not be
liable for any damages arising out of your use of the sample programs.

If you are viewing this information softcopy, the photographs and color illustrations may not appear.
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Trademarks
IBM, the IBM logo, and ibm.com® are trademarks or registered trademarks of International Business
Machines Corp., registered in many jurisdictions worldwide. Other product and service names might be
trademarks of IBM or other companies. A current list of IBM trademarks is available on the web at
Copyright and trademark information at www.ibm.com/legal/copytrade.shtml.

Accesser®, Cleversafe®, ClevOS™, Dispersed Storage®, dsNet®, IBM Cloud Object Storage Accesser®, IBM
Cloud Object Storage Dedicated™, IBM Cloud Object Storage Insight™, IBM Cloud Object Storage
Manager™, IBM Cloud Object Storage Slicestor®, IBM Cloud Object Storage Standard™, IBM Cloud Object
Storage System™, IBM Cloud Object Storage Vault™, SecureSlice™, and Slicestor® are trademarks or
registered trademarks of Cleversafe, an IBM Company and/or International Business Machines Corp.

Other product and service names might be trademarks of IBM or other companies.

Homologation statement
This product may not be certified in your country for connection by any means whatsoever to interfaces
of public telecommunications networks. Further certification may be required by law prior to making any
such connection. Contact an IBM representative or reseller for any questions.
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