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The information in this document supports the SGI InfiniteStorage 4000 series and 5000 series storage
systems (ISSM 10.77). Refer to the table below to match your specific SGI InfiniteStorage product
with the model numbers used in this document.

Netapp
Compliance
SGI Model # Netapp Model Model Notes
TP9600H 6091 (XBB1) 1500
TP9700F 6091 (XBB1) 1500
1S4500F 6091 (XBB1) 1500
TP9600F 3994 and 3992 4600
1IS4000H 3994 4600
1S350 3992 4600
1S220 1932 (MaryJane) 3600
1333 (Keystone)
DE1300 (Shea)
1S4100 4900 (Matterhorn) 4600 FC HICs only
IS-DMODULE16-Z FC4600 (Wrigley) 4600
IS-DMODULE®G0 DE6900 (Wembley-FC) 6900
1S4600 7091 (XBB2) 1550 4Gb FC, 8Gb FC, HICs
only
1S5012 2600 (Snowmass) 3650 FC and SAS HICs only
1S5024 2600 (Snowmass) 5350
1S5060 2600 (Snowmass) 6600
IS-DMODULE12 & 152224 DE1600 (Ebbets) 3650
(JBOD)
IS-DMODULE?24 DE5600 (Camden) 5350
IS-DMODULEG0-SAS DE6600 (W-SAS) 6600
1S5512 5400 (Pike Peak) 3650
1S5524 5400 (Pike Peak) 5350
1S5560 5400 (Pike Peak) 6600
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SANtricity ES Concepts for Version 10.77

These topics provide the conceptual framework necessary to understand the features and functions of the
SANtricity ES Storage Manager for Version 10.77.
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Storing Your Data

The topics in this section describe the basic storage concepts, methods for managing storage arrays,
including data-protection strategies, and multi-path failover drivers.

For additional information and detailed procedures for the options described in this section, refer to the online
help topics for your version of the storage management software.

A storage array has redundant components, including drives, controllers, power supplies, and fans. These
redundant components keep the storage array operational if a single component fails.

The storage array configuration provides a secure and robust system with which to store large amounts

of data and allows for a variety of backup and retrieval scenarios. Administrators can set up the storage
management software to maintain a specific level of security and configuration on the storage area network,
such that the network requires little human interaction to perform its daily functions.

A storage area network (SAN) transfers data between computers and storage systems. A SAN is comprised
of many hardware components. Each hardware component might have a device manager or third-party
management software.

A SAN includes one or more storage arrays that are managed by one or more servers or hosts running the
SANTtricity ES Storage Manager.

NOTE The SANTtricity ES Storage Manager software is also referred to as the storage management
software.

You can use the storage management software to add, monitor, manage, and remove the storage arrays on
your SAN.

Within the storage management software, you can configure the data to be stored in a particular configuration
over a series of physical storage components and logical (virtual) storage components.

The I/O data and management instructions are sent from a host to the controllers in the storage array. When
the 1/0 data reaches the controllers, they are distributed across a series of drives, which are mounted in trays.

The SAN can also include storage management stations, which also run the storage management software.
A storage management station manages the storage arrays but does not send I/O data to them. Although
physical storage array configurations vary, all SANs work using these basic principles.

Depending on your system configuration, you can use an out-of-band management method, an in-band
management method, or both to manage a storage array controller from a storage management station or
host.

IMPORTANT A maximum of eight storage management stations can concurrently monitor an out-of-
band managed storage array. This limit does not apply to systems that manage the storage array through the
in-band management method.
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Out-of-Band Management

You can use the out-of-band management method to manage a storage array directly over the network
through an Ethernet connection, from a storage management station to the ethernet port on the controllers.
This management method lets you manage all of the functions in the storage array.

m IMPORTANT Storage management stations require Transmission Control Protocol/Internet Protocol
(TCP/IP) to support the out-of-band management of storage arrays.

In-Band Management

You can use the in-band management method to manage a storage array in which the controllers are
managed through an 1/O connection from a storage management station to a host that is running host-agent
software. The I/O connection can be Serial Attached SCSI (SAS), Fibre Channel (FC), or internet SCSI
(iSCSI). The host-agent software receives communication from the storage management client software
and passes it to the storage array controllers along an I/O connection. The controllers also use the 1/10
connections to send event information back to the storage management station through the host.

When you add storage arrays by using this management method, you must specify only the host name or IP
address of the host. After you add the specific host name or IP address, the host-agent software automatically
detects any storage arrays that are connected to that host.

m NOTE Systems running desktop (non-server) Windows operating systems and desktop Linux operating
systems can be used only as storage management stations. You cannot use systems running desktop
operating systems to perform 1/O to the storage array and to run the host-agent software.

RAID is an acronym for Redundant Array of Independent Disks. The storage solution stores the same data or
information about the data (parity) in different places on multiple hard drives. Data can be written in parallel to
multiple drives, which can improve performance. If a drive fails, the redundant data or parity data is used to
regenerate the data on the replacement drive.

RAID relies on a series of configurations, called levels, to determine how user data and redundancy data are
written to and retrieved from the drives. Each level provides different performance features and protection
features. The storage management software offers six formal RAID level configurations: RAID Level 0, RAID
Level 1, RAID Level 3, RAID Level 5, RAID Level 6, and RAID Level 10.

RAID Level 1, RAID Level 3, RAID Level 5, RAID Level 6, and RAID Level 10 write redundancy data to the
drive media for fault tolerance. The redundancy data might be a copy of the data or parity data. Parity data

is derived through a logical operation on the data, and is used for reconstruction of lost data. The parity data
might exist on only one drive, or the parity data might be distributed among all of the drives in a volume group.

The controller logically groups a set of drives together to create a volume group. Each volume group can
contain one or more volumes. You can configure only one RAID level across each volume group. Each
volume group stores its own redundancy data. The capacity of the volume group is the aggregate capacity of
the member drives, minus the capacity that is reserved for redundancy data. The amount of capacity needed
for redundancy data depends on the RAID level used.
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Dynamic RAID-Level Migration (DRM) is a modification operation that lets you change the RAID level on
a selected volume group without impacting the 1/0. You can continue to access data on volume groups,
volumes, and drives during the migration process.

The volume group must contain sufficient free space and the required number of drives, or the DRM request
is rejected. You cannot cancel the DRM operation after the process begins.

m NOTE If RAID Level 6 is a premium feature on your storage array, you must enable RAID Level 6 with
a feature key file before migrating a volume group to RAID Level 6.

RAID Level Configuration Table

RAID Level

Short Description

Detailed Description

RAID Level O

No protection against
loss of a drive (non-
redundant), striping
mode

A minimum of one drive is required for RAID
Level 0.

RAID Level 0 can use the maximum number
of drives in a storage array.

You can use RAID Level O for high-
performance needs, but it does not provide
data redundancy.

Data is striped across all of the drives in the
volume group.

Do not use this RAID level for high data-
availability needs. RAID Level O is better for
non-critical data.

A single drive failure in a volume group causes
all of the volumes associated with the volume
group to fail, and data loss will occur

RAID Level 1
or RAID Level
10

Striping and mirroring
mode

A minimum of two drives are required for
RAID Level 1: one for the user data and one
for the mirrored data. If you select four or
more drives, RAID Level 10 is automatically
configured across the volume group: two
drives for the user data, and two drives for the
mirrored data.

RAID Level 1 and RAID Level 10 can use the
maximum number of drives in a storage array.

RAID Level 1 and RAID Level 10 typically
provide the best write performance, but not in
all cases. On a RAID Level 1 volume, data is
written to a duplicate drive. On a RAID Level
10 volume, data is striped across mirrored
pairs.

If one of the drives in a drive-pair fails, the
system can instantly switch to the other drive
without any loss of data or service.
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RAID Level

Short Description

Detailed Description

RAID Level 1 and RAID Level 10 use drive
mirroring to make an exact copy from one
drive to another.

A single drive failure causes associated
volumes to become degraded, but the mirror
drive allows access to the data.

Two or more drive failures in a volume group
causes the volumes associated with the
volume group to fail, and data loss will occur.

RAID Level 3

High-bandwidth mode

A minimum of three drives is required for RAID
Level 3.

RAID Level 3 is limited to a maximum of 30
drives in a volume group.

RAID Level 3 stripes both user data and
redundancy data (parity) across the drives.

RAID Level 3 uses the equivalent of the
capacity of one drive (in a volume group) for
redundancy data.

RAID Level 3 is used for applications with
large data transfers, such as multimedia or
medical imaging that write and read large
sequential chunks of data.

A single drive failure in a volume group causes
the associated volumes to become degraded,
but the redundancy data allows access to the
data.

Two or more drive failures in a volume group
causes the volumes associated with the
volume group to fail, and data loss will occur.

RAID Level 5

High 1/0 mode

A minimum of three drives is required for RAID
Level 5.

RAID Level 5 is limited to a maximum of 30
drives in a volume group.

RAID Level 5 stripes both user data and
redundancy data (parity) across the drives.

RAID Level 5 uses the equivalent of the
capacity of one drive (in a volume group) for
redundancy data.

A single drive failure in a volume group causes
associated volumes to become degraded,

but the redundancy data allows access to the
data.
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RAID Level Short Description Detailed Description

= Two or more drive failures in a volume group
causes the volumes associated with the
volume group to fail, and data loss will occur.

RAID Level 6 High 1/0 mode with = A minimum of five drives is required for RAID
simultaneous drive Level 6.

failure protection = RAID Level 6 is limited to a maximum of 30

drives in a volume group.

= RAID Level 6 stripes both user data and
redundancy data (parity) across the drives.

= RAID Level 6 uses the equivalent of the
capacity of two drives (in a volume group) for
redundancy data.

= RAID Level 6 provides the best data
availability. RAID Level 6 protects against
the simultaneous failure of two volume group
member drives by using two independent
error-correction schemes.

Data-protection strategies provided by the storage array hardware include controller cache memory, hot spare
drives, background media scans, and channel protection.

r Cache Memory

Write caching, or caching a drive segment to a memory buffer before writing to the drive, can increase 1/O
performance during data transfers.

Write-cache mirroring protects data during a controller-memory failure or a cache-memory failure. When
you enable write cache, cached data is mirrored across two redundant controllers with the same cache size.
Therefore, if one controller fails, the alternate controller can complete all outstanding write operations.

To prevent data loss or corruption, the controller periodically writes cache data to a drive (flushes the cache)
when the amount of unwritten data in the cache reaches a certain level, called a start percentage, or when
data has been in the cache for a predetermined amount of time. The controller continues to write data to

a drive until the amount of data in the cache drops to a stop percentage level. You can configure the start
percentage and the stop percentage to suit your own storage requirements. For example, you can specify
that the controller start flushing the cache when it reaches 80-percent full and stop flushing the cache when it
reaches 16-percent full.

In case of power outages, data in the controller cache memory is protected. Controller trays and controller-
drive trays contain batteries that protect the data in the cache by maintaining a level of power until the data
can be written to the drive media or a flash memory card.

If the controller supports a flash memory card, the cache data can be written to the flash memory card when a
power outage occurs. For example, the CDE2600 controller-drive tray supports a flash memory card to write
the cache data. The battery is only needed to maintain power while the data in the cache is written to the flash
memory card. The flash memory card provides nonvolatile backup of the cache data in case of long power
outages. When power is restored to the controllers, the cache data can be read from the flash memory card.
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If a power outage occurs when there is no UPS, and there is no battery or the battery is damaged, the data in
the cache that has not been written to the drive media is lost. This situation occurs even if the data is mirrored
to the cache memory of both controllers. It is, therefore, important to change the batteries in the controller tray
and the controller-drive tray at the recommended time intervals.

Tray Loss Protection

When you create a volume group using the tray loss protection feature, all of the drives in the volume group
are found in different drive trays. Tray loss protection provides more data protection if access to the tray is
lost. This feature is used by default when you choose the automatic configuration option.

Tray loss protection depends on the number of trays that are available, the value set for the Redundant
Array of Independent Disks (RAID) level, and the number of drives in the volume group. For example, tray
loss protection cannot be achieved if a RAID Level 5 volume group is comprised of eight drives, but there
are only three trays. Configuring your volume groups to have tray loss protection is recommended. If your
configuration supports the minimum number of drive trays for your RAID level, create your volume groups to
have tray loss protection.

RAID Level Criteria for Tray Loss Protection

RAID Level 0 No tray loss protection (RAID Level 0 does
not provide redundancy).

RAID Level 1 or RAID For RAID Level 1, the volume group must use
Level 10 a minimum of two drives found in separate
trays. For RAID Level 10, the volume group
must use a minimum of four drives found in
separate trays.

RAID Level 3 The volume group must use a minimum of
three drives found in separate trays.

RAID Level 5 The volume group must use a minimum of
three drives found in separate trays.

RAID Level 6 The volume group must use a minimum of
five drives, with a maximum of two drives in
any tray.

Drawer Loss Protection

Drawer loss protection is a characteristic of a volume group, which is available only in the DE6900 drive tray.

In drive trays that contain drives in drawers, a drawer failure can lead to inaccessibility of data on the volumes
in a volume group. A drawer might fail because of a loss of power, a failure of an environmental services
monitor (ESM), or a failure of an internal component within the drawer.

The availability of drawer loss protection for a volume group is based on the location of the drives that
comprise the volume group. In the event of a single drawer failure, data on the volumes in a volume group
remains accessible if the volume group has drawer loss protection. If a drawer fails and the volume group is
drawer loss protected, the volume group changes to Degraded status, and the data remains accessible.

To achieve drawer loss protection, make sure that the drives that comprise a volume group are located in
different drawers with respect to their RAID levels as shown in this table.
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RAID Level Criteria for Drawer Loss Protection

RAID Level 3 and | RAID Level 3 and RAID Level 5 require a minimum of three drives. Place
RAID Level 5 all of the drives in different drawers for a RAID Level 3 volume group and
for a RAID Level 5 volume group to achieve drawer loss protection. Drawer
loss protection cannot be achieved for RAID Level 3 and RAID Level 5 if
more than one drive is placed in the same drawer.

RAID Level 6 RAID Level 6 requires a minimum of five drives. Place all of the drives in
different drawers or place a maximum of two drives in the same drawer
and the remaining drives in different drawers to achieve drawer loss
protection for a RAID Level 6 volume group.

RAID Level 1 and | RAID Level 1 requires a minimum of two drives. Make sure that each drive
RAID Level 10 in a mirrored pair is located in a different drawer.

If you make sure that each drive in a mirrored pair is located in a different
drawer, you can have more than two drives of the volume group within the
same drawer. For example, if you create a RAID Level 1 volume group
with six drives (three mirrored pairs), you can achieve the drawer loss
protection for the volume group with only two drawers as shown in this
example:

Six-drive RAID Level 1 volume group:

= Mirror pair 1 = Drive in tray 1, drawer 1, slot 1, and drive in tray 1,
drawer 2, slot 1

= Mirror pair 2 = Drive in tray 1, drawer 1, slot 2, and drive in tray 1,
drawer 2, slot 2

= Mirror pair 3 = Drive in tray 1, drawer 1, slot 3, and drive in tray 2,
drawer 2, slot 3

RAID Level 10 requires a minimum of four drives. Make sure that each
drive in a mirrored pair is located in a different drawer.

RAID Level 0 You cannot achieve drawer loss protection because the RAID Level 0

volume group does not have redundancy.

NOTE If you create a volume group by using the Automatic drive selection method, the storage
management software attempts to choose drives that provide drawer loss protection. If you create a volume
group by using the Manual drive selection method, you must use the criteria that are specified in the previous
table. For more information about how to create volume groups, refer to the Using the Create Volume Group
Wizard online help topic in the Array Management Window of SANTtricity ES Storage Manager.

If a volume group already has a Degraded status due to a failed drive when a drawer fails, drawer loss
protection does not protect the volume group. The data on the volumes becomes inaccessible.

Hot Spare Drives

A valuable strategy to protect data is to assign available drives in the storage array as hot spare drives. A hot
spare is a drive, containing no data, that acts as a standby in the storage array in case a drive fails in a RAID
Level 1, RAID Level 3, RAID Level 5, RAID Level 6, or RAID Level 10 volume group. The hot spare adds
another level of redundancy to the storage array. Generally, hot spare drives must have capacities that are
equal to or greater than the used capacity on the drives that they are protecting. Hot spare drives must be of
the same media type and same interface type as the drives that they are protecting.
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If a drive fails in the storage array, the hot spare can be substituted automatically for the failed drive without
requiring your intervention. If a hot spare is available when a drive fails, the controller uses redundancy data
to reconstruct the data onto the hot spare. After the failed drive is physically replaced, you can use either of
the following options to restore the data:

=  When you have replaced the failed drive, the data from the hot spare is copied back to the replacement
drive. This action is called copyback.

= You can assign the hot spare as a permanent member of the volume group. Performing the copyback
function is not required for this option.

The availability of tray loss protection and drawer loss protection for a volume group depends on the location
of the drives that comprise the volume group. Tray loss protection and drawer loss protection might be lost
because of a failed drive and the location of the hot spare drive. To make sure that tray loss protection and
drawer loss protection are not affected, you must replace a failed drive to initiate the copyback process.

The storage array automatically selects Data Assurance (DA) capable drives for hot spare coverage of DA-
enabled volumes. Make sure to have DA-capable drives in the storage array for hot spare coverage of DA-
enabled volumes.

Security capable drives provide coverage for both security capable and non-security capable drives. Non-
security capable drives can provide coverage only for other non-security capable drives.

If you do not have a hot spare, you can still replace a failed drive while the storage array is operating. If the
drive is part of a RAID Level 1, RAID Level 3, RAID Level 5, RAID Level 6, or RAID Level 10 volume group,
the controller uses redundancy data to automatically reconstruct the data onto the replacement drive. This
action is called reconstruction.

Channel Protection

In a Fibre Channel environment, channel protection is usually present for any storage array. When the
storage array is cabled correctly, two redundant arbitrated loops (ALs) exist for each drive.

Input/output (1/O) data path protection to a redundant controller in a storage array is accomplished with these
multi-path drivers:

= The Auto-Volume Transfer (AVT) feature and the Multi-Path 1/O (MPIO) driver in the Windows operating
system (OS).

= The Multi-Path Proxy (MPP) -based Redundant Dual Active Controller (RDAC) multi-path driver in the
Linux OS.

= The Multi-Plexed I/O (MPxIO) driver in the Solaris OS.

= The native failover driver using Target Port Group Support (TPGS) in the HP-UX OS version 11.31.

= The native failover driver in the VMware OS.

= The native failover driver using TPGS in the Mac OS X.

AVT is a built-in feature of the controller firmware that permits ownership of a volume to be transferred to a

second controller if the preferred controller fails. When you use AVT with a multi-path driver, AVT helps to
make sure that an 1/O data path is always available for the volumes in the storage array.
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If a component, such as a controller, a cable, or an environmental services monitor (ESM), fails, or an error
occurs on the data path to the preferred controller, AVT and the multi-path driver automatically transfer the

volume groups and volumes to the alternate “non-preferred” controller for processing. This failure or error is
called a failover.

Multi-path drivers, such as MPIO, RDAC, and MPxIO, are installed on host computers that access the storage
array and provide 1/O path failover. The AVT feature is used specifically for single-port cluster failover. The
AVT feature mode is automatically selected by the host type.

Multi-Path Driver with AVT Enabled

Enabling AVT in your storage array and using it with a host multi-path driver helps to make sure that an 1/0
data path is always available for the storage array volumes.

When you create a volume in a storage array where AVT is enabled, a controller must be assigned to own the
volume, called the preferred owner. The preferred controller normally receives the 1/0O requests to the volume.
If a problem along the data path, such as a component failure, causes an 1/O request to fail, the multi-path
driver sends the 1/O to the alternate controller.

m IMPORTANT You should have the multi-path driver installed at all times. You should always enable the
AVT mode. Set the AVT mode to a single port cluster host type.

After the 1/O data path problem is corrected, the preferred controller automatically re-establishes ownership of
the volume as soon as the multi-path driver detects that the path is normal again.

Multi-Path Driver with AVT Disabled

When you disable AVT in your storage array, the 1/0O data path is still protected as long as a multi-path driver
is installed on each host that is connected to the storage array. However, when an 1/O request is sent to a
specified volume, and a problem occurs along the data path to its preferred controller, all volumes on the
preferred controller are transferred to the alternate controller, not just the specified volume.

Target Port Group Support

Target Port Group Support (TPGS) is another multi-path driver that is available on specific combinations of
operating systems and failover drivers that can be present on a host. TPGS provides failover for a storage
array. Failover is an automatic operation that switches the data path for a volume from the preferred controller
to the alternate controller in the case of a hardware failure.

TPGS is part of the ANSI T10 SPC-3 specification. It is implemented in the controller firmware. TPGS is
similar to other multi-pathing options, such as Auto-Volume Transfer (AVT) and Redundant Dual Active
Controller (RDAC), which were developed prior to defining a multi-pathing standard. The advantage of TPGS
is that it is based on the current standard, which allows interoperability with multi-pathing solutions from other
vendors. Interoperability with other multi-pathing solutions simplifies administration of the host.

Each host type uses only one of the multi-path methods: RDAC, AVT, or TPGS.

Load balancing is the redistribution of read/write requests to maximize throughput between the server and the
storage array. Load balancing is very important in high workload settings or other settings where consistent
service levels are critical. The multi-path driver transparently balances 1/0 workload without administrator
intervention. Without multi-path software, a server sending 1/0O requests down several paths might operate
with very heavy workloads on some paths, while other paths are not used efficiently.
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The multi-path driver determines which paths to a device are in an active state and can be used for load
balancing. The load-balancing policy uses one of three algorithms: round robin, least queue depth, or least
path weight. Multiple options for setting the load-balancing policies let you optimize 1/0 performance when
mixed host interfaces are configured. The load-balancing policies that you can choose depend on your

operating system. Load balancing is performed on multiple paths to the same controller, but not across both
controllers.

Operating System Multi-Path Driver Load Balancing Policy

Windows MPIO DSM Round robin, least queue depth,
least path weight

Red Hat Enterprise Linux RDAC Round robin, least queue depth

(RHEL)

SUSE Linux Enterprise RDAC Round robin, least queue depth

(SLES)

Solaris MPxIO Round robin

Round Robin with Subset

The round-robin with subset 1/0 load-balancing policy routes I/O requests, in rotation, to each available data
path to the controller that owns the volumes. This policy treats all paths to the controller that owns the volume
equally for 1/0 activity. Paths to the secondary controller are ignored until ownership changes. The basic
assumption for the round-robin policy is that the data paths are equal. With mixed-host support, the data
paths might have different bandwidths or different data transfer speeds.

Least Queue Depth with Subset

The least queue depth with subset policy is also known as the least I/Os policy or the least requests policy.
This policy routes the next I/O request to the data path on the controller that owns the volume that has the
least outstanding I/O requests queued. For this policy, an I/O request is a command in the queue. The type of
command or the number of blocks that are associated with the command is not considered. The least queue
depth with subset policy treats large block requests and small block requests equally. The data path selected
is one of the paths in the path group of the controller that owns the volume.

Least Path Weight with Subset

The least path weight with subset policy assigns a weight factor to each data path to a volume. An I/O request
is routed to the path with the lowest weight value to the controller that owns the volume. If more than one data
path to the volume has the same weight value, the round-robin with subset path selection policy is used to
route 1/O requests between the paths with the same weight value.
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Introducing the Storage Management Software

The topics in this section describe the basic layout of the SANTtricity ES Storage Manager software. The
SANTtricity ES Storage Manager software has two windows that provide management functionality and a
graphical representation of your storage array: the Enterprise Management Window (EMW) and the Array
Management Window (AMW).

m NOTE The SANtricity ES Storage Manager software is also referred to as the storage management
software.

In general, you will use the following process when using the storage management software. You use the
EMW to add the storage arrays that you want to manage and monitor. Through the EMW, you also receive
alert notifications of errors that affect the storage arrays. If you are notified in the EMW that a storage array
has a non-Optimal status, you can start the AMW for the affected storage array to show detailed information
about the storage array condition.

m IMPORTANT Depending on your version of storage management software, the views, menu options,
and functionality might differ from the information presented in this section. For information about available
functionality, refer to the online help topics that are supplied with your version of the storage management
software.

The Enterprise Management Window (EMW) is the first window to appear when you start the storage
management software. The EMW lets you perform these management tasks:

= Discover hosts and storage arrays automatically on your local sub-network.
= Manually add and remove hosts and storage arrays.
= Monitor the health of the storage arrays and report a high-level status by using the applicable icon.

= Configure alert naotifications through email or Simple Network Management Protocol (SNMP) and report
events to the configured alert destinations.

= Launch the applicable Array Management Window (AMW) for a selected storage array to perform detailed
configuration and management operations.

= Run scripts to perform batch management tasks on a particular storage array. For example, scripts might
be run to create new volumes or to download new controller firmware. For more information on running
scripts, refer to the online help topics in the EMW.

= Upgrade the controller firmware.

A local configuration file stores all of the information about storage arrays that you have added and any email
destinations or SNMP traps that you have configured.

Parts of the Enterprise Management Window

The Enterprise Management Window (EMW) has these areas that provide options for managing your storage
array.
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Part Description
Title “Enterprise Management” in the title bar text indicates that this is the EMW.
bar

Menu | The menu bar contains various options to manage the storage arrays. For
bar more information about menu bar options, refer to the EMW Menu Bar
Options online help topic in the Enterprise Management Window of SANtricity
ES Storage Manager.

Toolbar | The toolbar contains icons that are shortcuts to common commands. To show
the toolbar, select View >> Toolbar.

Tabs The EMW contains two tabs:
= Devices — Shows the discovered storage arrays and their status and also
shows unidentified storage arrays.

= Setup — Allows you to perform initial setup tasks with the storage
management software.

Status | The Status bar shows a summary of the health of your storage arrays,
bar messages, and a progress bar. To show the Status bar, select View >>
Status Bar.

EMW Devices Tab

The Devices tab in the EMW presents two views of the storage arrays that are managed by the storage
management station:

= Tree view

= Table view

The Tree view provides a tree-structured view of the nodes in the storage system. The Tree view shows two
types of nodes:

= Discovered Storage Arrays

= Unidentified Storage Arrays

Both the Discovered Storage Arrays node and the Unidentified Storage Arrays node are child nodes of the
storage management station node.

The Discovered Storage Arrays node has child nodes that represent the storage arrays that are currently
managed by the storage management station. Each storage array is labeled with its machine name and is

always present in the Tree view. When storage arrays and hosts with attached storage arrays are added to
the EMW, the storage arrays become child nodes of the Discovered Storage Arrays node.

NOTE If you move the mouse over the storage array node, a tooltip shows the controller’'s IP address.

The Unidentified Storage Arrays node shows storage arrays that the storage management station cannot
access because the name or IP address does not exist.

You can perform these actions on the nodes in the Tree view:
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= Double-click the storage management station node and the Discovered Storage Arrays node to expand or

collapse the view of the child nodes.

= Double-click a storage array node to launch the Array Management Window for that storage array.

= Right-click a node to open a pop-up menu that contains the applicable actions for that node.

The right-click menu for the Discovered Storage Arrays node contains these options:

= Add Storage Array

= Automatic Discovery

= Refresh

These options are the same as the options in the Tools menu. For more information, refer to the online help

topics in the Enterprise Management Window.

Each managed storage array is represented by a single row in the Table view. The columns in the Table view

show data about the managed storage array.

Column Description

Name The name of the managed storage array. If the managed storage array
is unnamed, the default name is Unnamed.

Type The type of managed storage array. This type is represented by an
icon.

Status An icon and a text label that report the status of the managed storage
array.

Management Out-of-Band — This storage array is an out-of-band storage array.

Connections In-Band — This storage array is an in-band storage array that is
managed through a single host.
Out-of-Band, In-Band — This storage array is a storage array that is
both out-of-band and in-band.
Click Details to see more information about any of these connections.

Comment Any comments that you have entered about the specific managed

storage array.

Sort the rows in the Table view in ascending order or descending order by either clicking a column heading or

by selecting one of these commands:

= View >> By Name

= View >> By Status

= View >> By Management Connection

= View >> By Comment

You can change the way that managed storage arrays appear in the Table view.
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Select the storage management station node to show all of the known managed storage arrays in the
Table view.

Select a Discovered Storage Array node or an Undiscovered Storage Array node in the Tree view to show
any storage arrays that are attached to that specific host in the Table view.

m NOTE If you have not added any storage arrays, the Table view is empty.

Select a storage array node in the Tree view to show only that storage array in the Table view.

m NOTE Selecting an Unidentified node in the Tree view shows an empty Table view.

EMW Setup Tab

The EMW Setup tab is a gateway to tasks that you can perform when you set up a storage array. Using the
EMW Setup tab, you can perform these tasks:

Add a storage array

Name or rename a storage array

Configure an alert

Manage a storage array by launching the Array Management Window (AMW)
Upgrade the controller firmware

Open the Inherit Systems Settings window

Adding and Removing a Storage Array

You can add a storage array by using these methods in the storage management software.

Location Procedure

Tree view Right-click the root node from the Tree view, and select Add Storage

Array from the pop-up menu.

Toolbar Click the icon to add the storage array.
hJ

Edit menu Select Edit >> Add Storage Array.

Setup tab Select Add Storage Array.

You can remove a storage array by using these methods, which remove only the icon from the view without
physically deleting the storage array. You can select more than one storage array to delete at a time.

Location Procedure

Tree view Right-click the storage array that you want to remove from the Tree

view, and select Remove >> Storage Array from the pop-up menu.

Toolbar Select the storage array that you want to remove from the Tree view or

Table view, and click the icon to remove the storage array.
t"’J
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Location Procedure

Edit menu Select the storage array that you want to remove from the Tree view or

Table view, and select Edit >> Remove >> Storage Array.

The Array Management Window (AMW) is a Java™™ technology-based software that is launched from the
Enterprise Management Window (EMW). The AMW provides management functions for a single storage
array. You can have more than one AMW open at the same time to manage different storage arrays. The
AMW includes these management functions for a storage array:

Provides storage array options, such as locating a storage array, configuring a storage array, renaming a
storage array, or changing a password.

Provides the ability to configure volumes from your storage array capacity, define hosts and host groups,
and grant host or host group access to sets of volumes called storage partitions.

Monitors the health of storage array components and reports a detailed status using applicable icons.

Provides you with the applicable recovery procedures for a failed logical component or a failed hardware
component.

Presents a view of the Event Log for the storage array.
Presents profile information about hardware components, such as controllers and drives.

Provides controller management options, such as changing ownership of volumes or placing a controller
online or offline.

Provides drive management options, such as assigning hot spares and locating the drive.

Monitors storage array performance.

Starting the Array Management Window

To start the Array Management Window (AMW) from the Enterprise Management Window (EMW), perform
one of these tasks:

Click the Devices tab, and double-click the name of the storage array that you want to manage.

Click the Devices tab, right-click the name of the storage array you want to manage, and select Manage
Storage Array.

Click the Devices tab, and select Tools >> Manage Storage Array.

Click the Setup tab, and select Manage a Storage Array. In the Select Storage Array dialog, select the
name of the storage array that you want to manage, and click OK.

Summary Tab

The Summary tab in the AMW shows information about the storage array. Links to the Storage Array Profile
dialog, relevant online help topics, and the storage concepts tutorial also appear. Additionally, the link to the
Recovery Guru dialog appears when the storage array needs attention.

In the Summary tab, you can view this information:

The status of the storage array

The hardware components in the storage array
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= The capacity of the storage array

= The hosts, the mappings, and the storage partitions in the storage array

= The volume groups and volumes in the storage array

Logical Tab

The Logical tab in the AMW contains two panes: the Logical pane and the Properties pane.

February 2011

NOTE You can resize either pane by dragging the splitter bar, located between the two panes, to the

right or to the left.

The Logical pane provides a tree-structured view of the logical nodes. Click the plus (+) sign or the minus (-)
sign adjacent to a node to expand or collapse the view. You can right-click a node to open a pop-up menu
that contains the applicable actions for that node.

The storage array, or root node, has three types of child nodes.

Child Nodes of the

Description of the Child Nodes

Root Node
Unconfigured This node represents the storage array capacity that is not configured
Capacity into a volume group.

Volume Group

This node has two types of child nodes:

= Volume — This node represents a configured and defined volume.
Multiple Volume nodes can exist under a Volume Group node.

= Free Capacity — This node represents a region of capacity that
you can use to create one or more new volumes within the volume
group. Multiple Free Capacity nodes can exist under a Volume
Group node.

NOTE Multiple Unconfigured Capacity nodes appear if your storage array contains drives with different
media types (hard drive or Solid State Disk [SSD]) and different interface types. Each drive type has an
associated Unconfigured Capacity node shown under the Total Unconfigured Capacity node if unassigned
drives are available in the drive tray.

These types of volumes appear under the Volume Group node:

= Standard volumes is the basic structure that you create in the storage array to store data. A volume is
configured from a volume group with a specific RAID level to meet the software application's needs for
data availability and I/O performance. The operating system sees a volume as one drive.

= Primary volumes that participate in a mirror relationship in the primary role. Primary volumes are standard
volumes with a synchronized mirror relationship. The remote secondary volume that is associated with
the primary volume appears as a child node.
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= Secondary volumes appear directly under the Volume Group node when the local storage array contains
this volume.

= Mirror repository volumes are special volumes in the storage array that are created as a resource for
each controller in both local storage arrays and remote storage arrays. The controller stores duplicate
information on the mirror repository volume, including information about remote writes that are not yet
written to the secondary volume.

= Snapshot repository volumes is a volume in the storage array that is used as a resource for a snapshot
volume.

= Snapshot volumes are child nodes of their associated base volume.

= Source volumes are standard volumes that participate in a volume copy relationship. Source volumes
are used as the copy source for a target volume. Source volumes accept host I/O requests and store
application data. A source volume can be a standard volume, a snapshot volume, a snapshot base
volume, or a Remote Volume Mirroring primary volume.

= Target volumes are standard volumes that participate in a volume copy relationship and contain a copy
of the data from the source volume. Target volumes are read-only and do not accept write requests.
A target volume can be created from a standard volume, the base volume of a snapshot volume, or
a Remote Volume Mirror primary volume. The volume copy overwrites any existing volume data if an
existing volume is used as a target.

The Properties pane provides detailed information about the component selected in the Logical pane. The
information varies depending on what type of component is selected.

You can view the physical components that are associated with a logical component by selecting the Logical
tab, right-clicking a component, and selecting View Associated Physical Components.

Physical Tab

The Physical tab in the AMW contains two panes: the Physical pane and the Properties pane.

m NOTE You can resize either pane by dragging the splitter bar, located between the two panes, to the
right or to the left.

The Physical pane provides a view of the hardware components in a storage array, including their status. You
can right-click a hardware component to open a pop-up menu that contains the applicable actions for that
component.

NOTE The orientation of the Physical pane is determined by the actual layout of the storage array. For
example, if the storage array has horizontal drive trays, the storage management software shows horizontal
drive trays in the Physical pane.

The Properties pane provides information for the hardware component that is selected in the Physical pane.

The information in the Properties pane is specific to each hardware component. If you select a controller icon
in the Physical pane, a list of properties for that controller is shown in the Properties pane. If you select drive
icon in the Physical pane, a list of properties for that drive is shown in the Properties pane.

The status of each controller is indicated by an icon in the Physical pane. This table describes the various
controller icons. Depending on your hardware model, the icons might differ from the icons shown in this table.
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Icon Status

Online, Optimal

Offline

Service Mode

Slot Empty

Needs Attention (if applicable for your
hardware model)

Suspended (if applicable for your
hardware model)

— =
KXY —

The View Tray Components command on each tray shows the status of the secondary components within
the tray, such as power supplies, fans, and temperature sensors.

For each drive tray that is attached to the storage array, a drive tray appears in the Physical pane. If your
storage array contains different media types or different interface types, a drive type icon appears to indicate
the type of drives in the drive tray. This table describes the different drive type icons that might appear.

Icon Status

This drive tray contains only hard drives.

9]
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Icon

Status

This drive tray contains only Solid State Disks (SSDs).

This table describes the different drive interface type icons that might appear.

Icon

Status

FOE

This drive tray contains only full disk encryption (FDE)
security capable drives.

%
T
&

This drive tray contains only Serial Attached SCSI
(SAS) drives.

This drive tray contains only Fibre Channel (FC) drives.

20
E
£

This drive tray contains only Serial ATA (SATA) drives.

This drive tray contains only Data Assurance (DA)
capable drives.

February 2011

You can click Show in the Physical pane to view where a specific drive type is located in the drive tray.

Mappings Tab

The Mappings tab in the AMW contains two panes: the Topology pane and the Defined Mappings pane.

m NOTE You can resize either pane by dragging the splitter bar, located between the two panes, to the

right or to the left.

The Topology pane shows a tree-structured view of logical nodes that are related to storage partitions. Click
the plus (+) sign or the minus (-) sign adjacent to a node to expand or collapse the view. You can right-click a
node to open a pop-up menu that contains the applicable actions for that node.

The storage array, or the root node, has these types of child nodes.

Child Nodes of the
Root Node

Description of the Child Nodes

Undefined Mappings

The Undefined Mapping node has one type of child node.
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Child Nodes of the
Root Node

Description of the Child Nodes

Individual Undefined Mapping — Represents a volume with an
undefined mapping. Multiple Volume nodes can exist under an
Undefined Mappings node.

Default Group

NOTE If SANshare Storage Partitioning is disabled, all of the
created volumes are in the Default Group.

A Default Group node has two types of child nodes:

= Host Group — Defined host groups that are not participating in
specific mappings are listed. This node can have host child nodes,
which can have child host port nodes.

= Host — Defined hosts that are not part of a specific host group but
are part of the Default Group and are not participating in specific
mappings are listed. This node can have child host port nodes.

Unassociated Host
Port Identifier

An Unassociated Host Port Identifier node has one type of child node.
Host Port Identifier — Host port identifier that has not been associated
with any host.

Host Group

A Host Group node has one type of child node.
Host — Defined hosts that belong to this defined host group are listed.
This node can have child host port nodes.

NOTE The host nodes that are child nodes of this host group
can also participate in mappings specific to the individual host rather
than the host group.

Host

A Host node has one type of child node.

Host Port — This node has child nodes that represent all of the host
ports or single ports on a host adapter that are associated with this
host.

February 2011

The storage partition icon, when present in the Topology pane, indicates that a storage partition has been
defined for a host group, or a host. This icon also appears in the status bar when storage partitions have been

defined.

0

The Defined Mappings pane shows the mappings associated with a node selected in the Topology pane.

The information in the table appears for a selected node.
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Column Name Description

Volume Name The user-supplied volume name.
The factory-configured access volume also appears in this column.

m NOTE An access volume mapping is not required for a storage
array with an in-band connection and can be removed.

Accessible By Shows the Default Group, a defined host group, or a defined host that
has been granted access to the volume in the mapping.

LUN The LUN assigned to the specific volume that the host or hosts use to
access the volume.

Volume Capacity Shows the volume capacity in units of GB.
Type Indicates whether the volume is a standard volume or a snapshot
volume.

You can right-click a volume name in the Defined Mappings pane to open a pop-up menu. The pop-up menu
contains options to change and remove the mappings.

The information shown in the Defined Mappings pane varies according to what node you select in the
Topology pane, as shown in this table.

Node Selected Information That Appears in the Defined Mappings
Pane
Root (storage array) node All defined mappings.

Default Group node or any child node | All mappings that are currently defined for the Default

of the Default Group Group (if any).

Host Group node (outside of Default All mappings that are currently defined for the Host
Group) Group.

Host node that is a child node of a All mappings that are currently defined for the Host
Host Group node Group, plus any mappings specifically defined for a

specific host.

Host Port node or individual host port | All mappings that are currently defined for the host
node outside of the Default Group port’s associated host.

AMW Setup Tab

The AMW Setup tab provides links to these tasks:

= Locating the storage array

= Renaming the storage array

= Setting a storage array password

= Configuring the network parameters for the iISCSI host ports

= Configuring the storage array
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= Mapping volumes to hosts

= Saving configuration parameters in a file

= Defining the hosts and host ports

= Configuring the Ethernet management ports
= Viewing and enabling the premium features

= Managing the additional iISCSI settings for authentication, identification, and discovery

The iSCSI options are shown in the AMW Setup tab only when the controllers contain iSCSI host ports.

Support Tab

The Support tab in the AMW provides links to these tasks:

= Recovering from a storage array failure by using the Recovery Guru

= Gathering support information, such as the Event Log and a description of the storage array, to send to
your Customer and Technical Support representative

= Viewing the description of all components and properties of the storage array

= Downloading the controller firmware, the NVSRAM, the drive firmware, the ESM firmware, and the ESM
configuration settings

= Viewing the Event Log of the storage array
= Viewing the online help topics

= Viewing the version and copyright information of the storage management software

You can click a link to open the corresponding dialog.

Managing Multiple Software Versions

When you open the Array Management Window (AMW) to manage a storage array, the version of software
that is appropriate for the version of firmware that the storage array uses is opened. For example, you
manage two storage arrays using this software; one storage array has firmware version 6.14, and the other
has firmware version 7.7x, where x represents a number. When you open the AMW for a particular storage
array, the correct AMW version is used. The storage array with firmware version 6.14 uses version 9.14 of the
storage management software, and the storage array with firmware version 7.7x uses version 10.7x of the
storage management software. You can verify the version that you are currently using by selecting Help >>
About in the AMW.

This bundling of previous versions of the AMW provides the flexibility of upgrading the firmware only on
selected storage arrays instead of having to perform an upgrade on all of the storage arrays at one time.
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Configuring the Storage Arrays

The topics in this section describe the methods for configuring storage arrays, including managing security,
and premium features.

For additional information and detailed procedures for the options described in this section, refer to the online
help topics in SANtricity ES Storage Manager.

When you configure a storage array for the first time, you must consider which data protection strategy is
most appropriate for your storage array, together with how the total storage capacity must be organized into
volumes and shared among hosts.

The storage management software identifies several distinct volumes:

= Standard volumes

= Snapshot volumes

= Snapshot repository volumes
= Primary volumes

= Secondary volumes

= Mirror repository volumes

= Source volumes

= Target volumes

Standard Volumes

A standard volume is a logical structure that is created on a storage array for data storage. A standard volume
is defined from a set of drives called a volume group, which has a defined RAID level and capacity. You

can create a volume from unconfigured capacity, unassigned drives, or Free Capacity nodes on the storage
array. If you have not configured any volumes on the storage array, the only node that is available is the
Unconfigured Capacity node.

Use the Create Volume Wizard to create one or more volumes on the storage array. During the volume
creation process, the wizard prompts you to select the capacity to allocate for the volumes and to define basic
volume parameters and optional advanced volume parameters for the volume.

m IMPORTANT The host operating system might have specific limits about how many volumes that the
host can access. You must consider these limits when you create volumes that are used by a particular host.

Storage Array Maximum Number of Maximum Number of
Volumes per Storage Array | Volumes per Storage
Partition
CE7900 controller tray Up to 2048 Up to 256
CDE2600 controller-drive tray | Up to 512 Up to 256
CDE4900 controller-drive tray | Up to 1024 Up to 256
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Volume Groups

A volume group is a set of drives that the controller logically groups together to provide one or more volumes
to an application host. All of the drives in a volume group must have the same media type and interface type.

To create a volume group, you must specify two key parameters: the RAID level and the capacity (how large
you want the volume group to be). You can either select the automatic choices provided by the software or
select the manual method to indicate the specific drives to include in the volume group. Whenever possible,
use the automatic method because the storage management software provides the best selections for drive
groupings.

Volume Group Creation

The Create Volume Group Wizard guides you through the steps to create one or more volume groups in a
storage array and to configure basic volume group parameters and optional volume group parameters.

m IMPORTANT The storage management software determines the default initial capacity selections
based on whether you select free capacity, unconfigured capacity, or unassigned drives in the Create Volume
Group Wizard. After the wizard begins, you can change the capacity by defining a new volume capacity.

You can organize available capacity on a storage array by using these types of storage spaces:

= Free capacity — Free capacity is unassigned space in a volume group that you can use to create a
volume. When you create a volume from free capacity, an additional volume is created on an existing
volume group.

= Unconfigured capacity — Unconfigured capacity is available space on drives of a storage array that
has not been assigned to a volume group. One unconfigured capacity node exists for each type of drive
media and drive interface.

= Unassigned drive — An unassigned drive is a drive that is not being used in a volume group or is not
assigned as a hot spare.
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1. Free Capacity
2. Volume Group
3. Volume
4. Volume
5.  Volume
6. Hot Spare Drive
7. Unconfigured Capacity
Parameter Free Capacity Unconfigured Unassigned Drive
Capacity
Volume The volume group is You must create a You must create a
Group predefined. volume group before volume group before
Creation configuring a new configuring a new
volume. volume.
Specify Assign a name to the Assign a name to the Assign a name to the
Capacity/ volume. Change the volume. Change the volume. Change the
Name Dialog | default capacity. default capacity. default capacity.
Storage Select the Map Later Select the Map Later Select the Map Later
Partitioning using the Mappings using the Mappings using the Mappings
will be used View option. This View option. This View option. This

option specifies that a
LUN not be assigned
to the volume during

volume creation. This

option specifies that a
LUN not be assigned
to the volume during

volume creation. This

option specifies that a
LUN not be assigned
to the volume during

volume creation. This
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Parameter Free Capacity Unconfigured Unassigned Drive
Capacity
option defines specific option defines specific option defines specific
mappings and creates mappings and creates mappings and creates
storage partitions. storage partitions. storage partitions.
Storage Select the Default Select the Default Select the Default
Partitioning Mapping option. This Mapping option. This Mapping option. This
will not be option automatically option automatically option automatically
used assigns the next assigns the next assigns the next
available LUN in the available LUN in the available LUN in the
Default Group to the Default Group to the Default Group to the
volume. The option volume. The option volume. The option
grants volume access grants volume access grants volume access
to host groups or hosts to host groups or hosts | to host groups or hosts
that have no specific that have no specific that have no specific
mappings, which are mappings, which mappings, which
shown under the Default | are shown under the are shown under the
Group node in the Default Group node in Default Group node in
Topology pane. the Topology pane. the Topology pane.
Advanced You can customize You can customize You can customize
Volume these advanced volume | these advanced volume | these advanced volume
Parameters parameters: parameters: parameters:
= Volume I/O = Volume I/O = Volume I/O
characteristics characteristics characteristics
= Preferred controller = Preferred controller | = Preferred controller
owner owner owner

Dynamic Capacity Expansion

February 2011

Dynamic Capacity Expansion (DCE) is a modification operation in the storage management software that

increases the capacity of a volume group. This modification operation allows you to add unassigned drives to
a volume group. Adding unassigned drives increases the free capacity in the volume group. You can use this
free capacity to create additional volumes.

This operation is considered to be dynamic because you have the ability to continually access data in the

volume group throughout the entire operation.

Keep these guidelines in mind when you add unassigned drives to a volume group:

= The number of unassigned drives that you can select for a DCE modification operation is limited by the
controller firmware. You can add two unassigned drives at a time. However, after you have completed a
DCE operation, you can add more drives again until the desired capacity is reached.

= The existing volumes in the volume group do not increase in size when you add unassigned drives to
expand the free capacity. This operation redistributes existing volume capacity over the larger number of
drives in the volume group.

= The unassigned drives that you are adding to the volume group must be of the same media type and
interface type. Mixing different drive types within a single volume group is not permitted. Whenever
possible, select drives that have a capacity equal to the capacities of the current drives in the volume

group.
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= InaRAID Level 1 volume group, you must add two drives to make sure that data redundancy is
configured.

= Only security capable drives can be added to a security enabled volume group or a security capable
volume group.

= In avolume group that is Data Assurance (DA) capable and contains a DA-enabled volume, you can add
only DA-capable drives.

Register the Volume with the Operating System

After you have created all of your volumes and have assigned mappings, use a volume registration utility,
such as the hot_add utility when using RDAC, to scan the mapped volumes and register the volumes with the
operating system.

You can run the hot_add utility to make sure that the operating system is aware of the newly created volumes.

If available for your operating system, you can run the host-based SMdevices utility to associate the physical
storage array name and the volume name.

The storage management software has the following premium features that provide data-protection
strategies:

= SANshare Storage Partitioning
= Snapshot Volume

= Remote Volume Mirroring (this premium feature is supported only in storage arrays with the Fibre
Channel [FC] host ports)

= Volume Copy

= SafeStore Drive Security and SafeStore Enterprise Key Manager
= SafeStore Data Assurance (DA)

= Solid State Disks (SSDs)

SANshare Storage Partitioning

SANshare Storage Partitioning lets hosts with different operating systems share access to a storage array.
Hosts with different operating systems that share access to a storage array are called heterogeneous hosts.

A storage partition is a logical entity that consists of one or more storage array volumes that can be shared
among hosts. To create a storage partition after the total storage capacity has been configured into volumes,
you must define a single host or collection of hosts (or host group) that will access the storage array. Then
you must define a mapping, which lets you specify the host group or the host that will have access to a
particular volume in your storage array.

Based on the premium feature key file purchased, the storage management software can support the
maximum storage partitions shown in this table.

Storage Array Maximum Number of Storage
Partitions Supported

CE7900 controller tray Up to 512
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Storage Array Maximum Number of Storage
Partitions Supported

CDEZ2600 controller-drive tray Up to 128

CDE4900 controller-drive tray Up to 128

You can define a maximum of 256 volumes per partition (except for the HP-UX 11.23 operating system); this
number is limited to the total number of volumes on your storage array.

Snapshot Volume Premium Feature

The Snapshot Volume premium feature creates a logical point-in-time image of another volume. Snapshot
Volume is a premium feature of the storage management software. You or your storage vendor must enable
this premium feature.

Because the only data blocks that are physically stored in the snapshot repository volume are those that have
changed since the time that the snapshot volume was created, the snapshot volume uses less drive space
than a full physical copy.

Typically, you create a snapshot so that an application (for example, a backup application) can access the
snapshot and read the data; meanwhile, the base volume stays online and is user accessible. When the
backup is completed, the snapshot volume is no longer needed.

You can also create snapshots of a base volume and write data to the snapshot volumes to perform testing
and analysis. Before upgrading your database management system, for example, you can use snapshot
volumes to test different configurations. Then you can use the performance data that is provided by the
storage management software to help you decide how to configure your live database system. The maximum
number of snapshots supported by the storage array is shown in this table.

Storage Array Maximum Number of Maximum Number of
Snapshots per Volume Snapshots per Storage
Array
CE7900 controller tray Up to 16 Up to 1024
CDEZ2600 controller-drive tray | Up to 16 Up to 256
CDE4900 controller-drive tray | Up to 8 Up to 512

When a snapshot volume is created, the controller suspends I/O activity to the base volume for a few seconds
while it creates a physical volume, called the snapshot repository volume. The snapshot repository volume
stores the snapshot volume metadata and the copy-on-write data.

You can create snapshot volumes by using the Create Snapshot Volume Wizard in the Array Management
Window. The first dialog of the Create Snapshot Volume Wizard lets you select either the simple path or

the advanced path to be followed through the wizard. You can choose the simple path to create a snapshot
volume if the volume group of the base volume has the required amount of free capacity. The simple path lets
you specify the basic parameters for the snapshot volume. The simple path accepts the default settings for
the advanced parameters.
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m NOTE If sufficient free capacity is not available in the volume group of the base volume, the Create
Snapshot Volume Wizard uses the advanced path by default.

In the advanced path, either you can choose to place the snapshot repository volume in another volume
group, or you can use unconfigured capacity in the storage array to create a new volume group. The
advanced path lets you customize the advanced settings for the snapshot volume, such as the full conditions
of the snapshot repository volume and the notification settings.

If you want to create a snapshot volume that performs snapshot operations at a later time or at regularly
occurring intervals, specify a schedule. If you do not specify a schedule, the snapshot operation occurs
immediately.

If you want to create a snapshot volume that performs snapshot operations at a later time or at regularly
occurring intervals, add a schedule to the snapshot volume. If you do not add a schedule to the snapshot
volume, the snapshot operation occurs immediately. You can add a schedule when you create a snapshot
volume, or you can add a schedule to an existing snapshot volume. Each snapshot volume can have only one
schedule.

Typical Uses of Scheduling Snapshots

Scheduled backups — For example, an application stores business-critical data in two volumes in the
storage array. You back up this data every work day at 11:00 p.m. To accomplish this type of backup, select
the first volume. Create a schedule that runs once a day on Monday, Tuesday, Wednesday, Thursday, and
Friday. Choose a time between the end of your work day and 11:00 p.m. Select a starting date of today

and no end date. Apply this schedule to the second volume, also. Map the two snapshot volumes to your
backup host, and perform the regular backup procedures. Unmap the two snapshot volumes before the next
scheduled snapshot operation time. If you do not unmap the snapshot volumes, the storage array skips the
next snapshot operation to avoid data corruption.

Rapid recovery — In this example, you back up your data at the end of every work day and keep hourly
shapshots from 8:00 a.m. to 5:00 p.m. If data loss or corruption occurs during the work day, you can recover
the data from the snapshots so that the data loss window is smaller than one hour. To accomplish this type
of recovery, create a schedule that contains a start time of 8:00 a.m. and an end time of 5:00 p.m. Select 10
shapshots per day on Monday, Tuesday, Wednesday, Thursday, and Friday. Select a start date of today and
no end date. Create an end-of-day backup as described in the "Scheduled backups" example.

Guidelines for Creating Schedules

Keep the following guidelines in mind when creating schedules for snapshot volumes:

= Either you can create a schedule when you create a snapshot volume, or you can add a schedule to an
existing snapshot volume.

= Scheduled snapshot operations do not take place when these conditions occur:

- The snapshot volume is mapped.
- The storage array is offline or powered off.

- The snapshot volume is used as a source volume in a Volume Copy operation, and the status of the
copy operation is Pending or In progress.

= If you delete a snapshot volume that has a schedule, the schedule is also deleted.
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= Schedules are stored in the configuration database in the storage array. The management station does
not need to be running the Enterprise Management Window (EMW) or the Array Management Window
(AMW) for the scheduled snapshot operation to occur.

Enabling and Disabling Schedules

You temporarily can suspend scheduled snhapshot operations by disabling the schedule. When a schedule
is disabled, the schedule’s timer continues to run, but the scheduled snapshot operations do not occur. This
table shows the icons for scheduled snapshots.

Icon Description
ii._n_ The schedule is enabled. Scheduled snapshots will occur.
rﬁ The schedule is disabled. Scheduled snapshots will not
occur.

As long as a snapshot volume is enabled, storage array performance is affected by the copy-on-write activity
to the associated snapshot repository volume. When you no longer need a snapshot volume, you can disable
it, reuse it, or delete it.

= Disable — Stops copy-on-write activity. This option keeps the snapshot volume and snapshot repository
volume intact.

= Reuse - Creates a different point-in-time image of the same base volume. This action takes less time to
configure than re-creating the snapshot volume.

= Delete — Completely removes the snapshot volume and the associated snapshot repository volume. If
you want to re-enable a snapshot volume, you must re-create it.

If multiple volumes require regular snapshots for backup purposes, keeping the snapshots enabled might
significantly affect storage array performance. In this situation, you can disable the snapshot function for
multiple volumes and then restart the snapshots for all of the volumes before the next backup is scheduled.

The list of snapshots to be restarted is treated as a single operation. The new point-in-time snapshot images
are created from the previously defined parameters. If an error is encountered on any of the listed snapshots,
none of the snapshots on the list are re-created.

m IMPORTANT Increasing the capacity of a standard volume is only supported on certain operating
systems. If volume capacity is increased on a host operating system that is not supported, the expanded
capacity is unusable, and you cannot restore the original volume capacity.

Dynamic Volume Expansion (DVE) is a modification operation that increases the capacity of standard
volumes or snapshot repository volumes. The increase in capacity can be achieved by using any free
capacity available on the volume group of the standard volume or the snapshot repository volume. Data is
accessible on volume groups, volumes, and drives throughout the entire modification operation.
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If you receive a warning that the snapshot repository volume is in danger of becoming full, you can use the
DVE modification operation to increase the capacity of the snapshot repository volume.

Increasing the capacity of a snapshot repository volume does not increase the capacity of the associated
snhapshot volume. The capacity of the snapshot volume is always based on the capacity of the base volume at
the time that the snapshot volume was created.

Remote Volume Mirroring Premium Feature

The Remote Volume Mirroring premium feature is used for online, real-time data replication between storage
arrays over a remote distance. Storage array controllers manage the mirroring, which is transparent to host
machines and software applications. You create one or more mirrored volume pairs that consist of a primary
volume at the primary site and a secondary volume at a secondary, remote site. After you create the mirror
relationship between the two volumes, the current owner of the primary volume copies all of the data from the
primary volume to the secondary volume. This process is called a full synchronization.

There is a base humber of defined mirrors that are allowed for each storage array. You can increase the
number of defined mirrors that are allowed per model with the purchase of an optional feature pack upgrade
key. This table shows the maximum number of defined mirrors to which you can upgrade with a feature pack
upgrade key.

Storage Array Maximum Number of Defined
Mirrors

CE7900 controller tray Upto 128

CDEZ2600 controller-drive tray Up to 16

CDE4900 controller-drive tray Up to 64

The Remote Volume Mirroring premium feature is not supported in a simplex configuration. You must disable
the Remote Volume Mirroring premium feature before converting a storage array from a duplex configuration
to a simplex configuration. The Remote Volume Mirroring premium feature is supported only in storage arrays
with the Fibre Channel (FC) host ports. The Remote Volume Mirroring premium feature also requires a Fibre
Channel network switch.

.d'.'i ATTENTION Possible loss of data access — You cannot create a mirror relationship if the primary
volume contains unreadable sectors. Furthermore, if an unreadable sector is discovered during a mirroring
operation, the mirror relationship fails.

m NOTE Because replication is managed on a per-volume basis, you can mirror individual volumes in a
primary storage array to appropriate secondary volumes in several different remote storage arrays.

Disaster Recovery

The secondary, remote volume is unavailable to secondary host applications while mirroring is in progress. In
the event of a disaster at the primary site, you can fail over to the secondary site. To fail over, perform a role

reversal to promote the secondary volume to a primary volume. Then the recovery host is able to access the

newly promoted volume, and business operations can continue.
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Data Replication

When the current owner of the primary volume receives a write request from a host, the controller first logs
information about the write to a special volume. This volume is called a mirror repository volume. It writes the
data to the primary volume. Next, the controller initiates a remote write operation to copy the affected data
blocks to the secondary volume at the remote site.

Finally, the controller sends an 1/O completion indication back to the host system to confirm that the data was
copied successfully to the secondary storage array. The write mode that you selected when you first created
a remote volume mirror determines when the 1/0 completion indication is sent to the host system.

The storage management software provides two write modes:

= Synchronous — When you select this write mode, any host write requests are written to the primary
volume and then copied to the secondary storage volume. The controller sends an 1/0O completion
indication to the host system after the copy has been successfully completed.

= Asynchronous — When you select this write mode, host write requests are written to the primary volume.
Then the controller sends an 1/O completion indication back to the host system before the data has been
successfully copied to the secondary storage array.

When write caching is enabled on either the primary volume or the secondary volume, the I1/O completion is
sent when data is in the cache on the side (primary or secondary) where write caching is enabled. When write
caching is disabled on either the primary volume or the secondary volume, the 1/0 completion is not sent until
the data has been stored to physical media on that side.

Host write requests received by the controller are handled normally. No communication takes place between
the primary storage array and the secondary storage array.

Link Interruptions or Secondary Volume Errors

When processing write requests, the primary controller might be able to write to the primary volume, but a link
interruption prevents communication with the remote secondary controller.

In this case, the remote write cannot complete to the secondary volume. The primary volume and the
secondary volume are no longer appropriately mirrored. The primary controller changes the mirrored pair into
Unsynchronized status and sends an I/O completion to the primary host. The primary host can continue to
write to the primary volume, but remote writes do not take place.

When connectivity is restored between the current owner of the primary volume and the current owner of
the secondary volume, a full synchronization takes place. Only the blocks of data that have changed on the
primary volume during the link interruption are copied to the secondary volume. The mirrored pair changes
from an Unsynchronized state to Mirror Synchronization in Progress status.

The primary controller also marks the mirrored pair as Unsynchronized when a volume error on the secondary
side prevents the remote write from completing. For example, an offline secondary volume or a failed
secondary volume can cause the remote mirror to become unsynchronized. When the volume error is
corrected (the secondary volume is placed online or is recovered to Optimal status), a full synchronization
automatically begins. The mirrored pair then changes to Synchronization in Progress status.

Connectivity and Volume Ownership

A primary controller attempts to communicate only with its matching controller in the secondary storage array.
For example, controller A in the primary storage array attempts communication only with controller A in the
secondary storage array. The controller (A or B) that owns the primary volume determines the current owner
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of the secondary volume. If the primary volume is owned by controller A on the primary side, the secondary
volume is owned by controller A on the secondary side. If primary controller A cannot communicate with
secondary controller A, controller ownership changes do not take place.

The next remote write processed automatically triggers a matching ownership change on the secondary side
if one of these conditions exists:

= When an I/O path error causes a volume ownership change on the primary side

= If the storage administrator changes the current owner of the primary volume

For example, a primary volume is owned by controller A, and then you change the controller owner to
controller B. In this case, the next remote write changes the controller owner of the secondary volume from

controller A to controller B. Because controller ownership changes on the secondary side are controlled by
the primary side, they do not require any special intervention by the storage administrator.

Controller Resets and Storage Array Power Cycles

Sometimes a remote write is interrupted by a controller reset or a storage array power cycle before it can be
written to the secondary volume. The storage array controller does not need to perform a full synchronization
of the mirrored volume pair in this case. A controller reset causes a controller ownership change on the
primary side from the preferred controller owner to the alternate controller in the storage array. When a
remote write has been interrupted during a controller reset, the new controller owner on the primary side
reads information stored in a log file in the mirror repository volume of the preferred controller owner. It then
copies the affected data blocks from the primary volume to the secondary volume, eliminating the need for a
full synchronization of the mirrored volumes.

Remote Volume Mirroring Premium Feature Activation

Like other premium features, you enable the Remote Volume Mirroring premium feature by purchasing a
feature key file from your storage supplier. You must enable the premium feature on both the primary storage
array and the secondary storage array.

Unlike other premium features, you also must activate the premium feature after you enable it. To activate
the premium feature, use the Activate Remote Volume Mirroring Wizard in the Array Management Window
(AMW). Each controller in the storage array must have its own mirror repository volume for logging write
information to recover from controller resets and other temporary interruptions. The Activate Remote Volume
Mirroring Wizard guides you to specify the placement of the two mirror repository volumes (on newly created
free capacity or existing free capacity in the storage array).

After you activate the premium feature, one Fibre Channel (FC) host side 1/O port on each controller is
solely dedicated to Remote Volume Mirroring operations. Host-initiated 1/0O operations are not accepted by
the dedicated port. I/O requests received on this port are accepted only from remote controllers that are
participating in Remote Volume Mirroring operations with the controller.

Connectivity Requirements

You must attach dedicated Remote Volume Mirroring ports to a Fibre Channel fabric environment. In addition,
these ports must support the Directory Service interface and the Name Service.

You can use a fabric configuration that is dedicated solely to the Remote Volume Mirroring ports on each
controller. In this case, host systems can connect to the storage arrays using fabric, Fibre Channel Arbitrated
Loop (FC-AL), or point-to-point configurations. These configurations are totally independent of the dedicated
Remote Volume Mirroring fabric.
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Alternatively, you can use a single Fibre Channel fabric configuration for both the Remote Volume Mirroring
connectivity and for the host I/O paths to the controllers.

The maximum distance between the primary site and the secondary site is 10 km (6.2 miles), using single-
mode fiber gigabit interface converters (GBICs) and optical long-wave GBICs.

Restrictions

These restrictions apply to mirrored volume candidates and storage array mirroring:

= RAID level, caching parameters, and segment size can be different on the two mirrored volumes.
= The secondary volume must be at least as large as the primary volume.

= The only type of volume that can participate in a mirroring relationship is a standard volume. Snapshot
volumes cannot participate.

= You can create a snapshot volume by using either a primary volume or a secondary volume as the base
volume.

= A primary volume can be a source volume or a target volume in a volume copy. A secondary volume
cannot be a source volume or a target volume unless a role reversal was initiated after the copy has
completed. If a role reversal is initiated during a Copy in Progress status, the copy fails and cannot be
restarted.

= A given volume might participate in only one mirror relationship.

Volume Copy Premium Feature

.& ATTENTION Possible loss of data access — The volume copy operation overwrites existing data on
the target volume and renders the volume read-only to hosts. This option fails all snapshot volumes that are
associated with the target volume, if any exist.

The Volume Copy premium feature copies data from one volume (the source) to another volume (the target)
in a single storage array.

Use the Volume Copy premium feature to perform these tasks:

= Copy data from volume groups that use smaller capacity drives to volume groups that use larger capacity
drives.

= Create an online copy of data from a volume within a storage array, while still being able to write to the
volume with the copy in progress.

= Back up data or restore snapshot volume data to the base volume.

Volume Copy is a premium feature of the storage management software and must be enabled either by you
or your storage vendor.

Storage Array Maximum Number of Volume Copies per
Storage Array

CE7900 controller tray Up to 2047
CDEZ2600 controller-drive tray Upto 511
CDE4900 controller-drive tray Up to 1023
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Volume Copy Features

Data Copying for Greater Access

As your storage requirements for a volume change, use the Volume Copy premium feature to copy data to
a volume in a volume group that uses larger capacity drives within the same storage array. This premium
feature lets you perform these functions:

= Move data to larger drives; for example, 73 GB to 146 GB
= Change to drives with a higher data transfer rate; for example, 2 Gb/s to 4 Gbh/s

= Change to drives using new technologies for higher performance
Data Backup

The Volume Copy premium feature lets you back up a volume by copying data from one volume to another
volume in the same storage array. You can use the target volume as a backup for the source volume, for
system testing, or to back up to another device, such as a tape drive.

Snapshot Volume Data Restoration to the Base Volume

If you need to restore data to the base volume from its associated snapshot volume, use the Volume Copy
premium feature to copy data from the snapshot volume to the base volume. You can create a volume copy
of the data on the snapshot volume, and then copy the data to the base volume.

.& ATTENTION Possible loss of data — If you are using the Windows 2000 operating system or the
Linux operating system, use the Volume Copy premium feature with the Snapshot Volume premium feature to
restore snapshot volume data to the base volume. Otherwise, the source volume and the target volume can
become inaccessible to the host.

Types of Volume Copies

You can perform either an offline volume copy or an online volume copy. To ensure data integrity, all /O

to the target volume is suspended during either volume copy operation. This suspension occurs because
the state of data on the target volume is inconsistent until the procedure is complete. After the volume copy
operation is complete, the target volume automatically becomes read-only to the hosts.

The offline and online volume copy operations are described as follows.
Offline Copy

An offline copy reads data from the source volume and copies it to a target volume, while suspending all
updates to the source volume with the copy in progress. All updates to the source volume are suspended
to prevent chronological inconsistencies from being created on the target volume. The offline volume copy
relationship is between a source volume and a target volume.

Source volumes that are participating in an offline copy are available for read requests only while a volume
copy has a status of In Progress or Pending. Write requests are allowed after the offline copy has completed.
If the source volume has been formatted with a journaling file system, any attempt to issue a read request to
the source volume might be rejected by the storage array controllers, and an error message might appear.
The journaling file system driver issues a write request before it attempts to issue the read request. The
controller rejects the write request, and the read request might not be issued due to the rejected write request.
This condition might result in an error message appearing, which indicates that the source volume is write
protected. To prevent this issue from occurring, do not attempt to access a source volume that is participating

LSI Corporation
-67 -



SANtricity_10.77 February 2011

in an offline copy while the volume copy has a status of In Progress. Also, make sure that the Read-Only
attribute for the target volume is disabled after the volume copy has completed to prevent error messages
from appearing.

Online Copy

An online copy creates a point-in-time snapshot copy of a volume within a storage array, while still being

able to write to the volume with the copy in progress. This function is achieved by creating a snapshot of the
volume and using the snapshot as the actual source volume for the copy. The online volume copy relationship
is between a snapshot volume and a target volume. The volume for which the point-in-time image is created
is known as the base volume and must be a standard volume in the storage array.

A snapshot volume and a snapshot repository volume are created during the online copy operation. The
snapshot volume is not an actual volume containing data; rather, it is a reference to the data that was
contained on a volume at a specific time. For each snapshot that is taken, a snapshot repository volume
is created to hold the copy-on-write data for the snapshot. The snapshot repository volume is used only to
manage the snapshot image.

Before a data block on the source volume is modified, the contents of the block to be modified are copied to
the snapshot repository volume for safekeeping. Because the snapshot repository volume stores copies of the
original data in those data blocks, further changes to those data blocks write only to the source volume.

NOTE If the snapshot volume that is used as the copy source is active, the base volume performance
is degraded due to copy-on-write operations. When the copy is complete, the snapshot is disabled, and the
base volume performance is restored. Although the snapshot is disabled, the repository infrastructure and
copy relationship remain intact.

The online copy function is enabled with the Snapshot Volume premium feature. To use the online copy
function, you must enable the Snapshot Volume premium feature by purchasing a feature key file from your
storage vendor.

Components of the Volume Copy Premium Feature

The Volume Copy premium feature includes these components:
Create Copy Wizard, which assists in creating a volume copy.

You can use the Create Copy Wizard to guide you through the following steps in creating a Volume Copy:

= Selecting a source volume from a list of available volumes and the type of copy you want to perform
(offline or online)

= Selecting a target volume from a list of available volumes

= Allocating capacity for the snapshot repository volume for online copy types

= Setting the copy priority for the volume copy

When you have completed the wizard dialogs, the volume copy starts, and data is read from the source

volume and written to the target volume. Operation in Progress icons appear on the source volume and the
target volume while the volume copy has a status of In Progress or Pending.

Copy Manager, which monitors volume copies after they have been created.

After you create a volume copy with the Create Copy Wizard, you can monitor the volume copy through the
Copy Manager. You can use the Copy Manager to perform the following actions:
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= Monitor the progress of a volume copy
= Stop a volume copy

= Re-copy a volume copy

= Remove copy pairs

= Change target volume permissions

= Change copy priority

Keep these guidelines in mind when you create a volume copy.

Failed Controller

You must manually change controller
ownership to the alternate controller to allow
the volume copy to complete under all of
these conditions:

= The preferred controller of the source
volume fails.

= The ownership transfer does not occur
automatically in the failover.

Volume Failover for Online Copy Types

Ownership changes affect the base volume
and all of its snapshots. The same controller
should own the base volume, the snapshot
volume, and the snapshot repository volume.
The rules that apply to the base volume for
host-driver-based or controller-based failover
modes also apply to the associated snapshots
and snapshot repository volumes. If a failover
situation occurs, all related volumes change
controller ownership as a group.

Volume Copy and Modification Operations
for Offline Copy Types

For offline copy operations, if a modification
operation is running on a source volume or
a target volume, and the volume copy has

a status of In Progress, Pending, or Failed,
the volume copy does not take place. If a
modification operation is running on a source
volume or a target volume after a volume
copy has been created, the modification
operation must complete before the volume
copy can start. If a volume copy has a status
of In Progress, any modification operation
does not take place.

Preferred Controller Ownership

During a volume copy, the same controller
must own both the source volume and the
target volume. If both volumes do not have
the same preferred controller when the
volume copy starts, the ownership of the
target volume is automatically transferred to
the preferred controller of the source volume.
When the volume copy is completed or is
stopped, ownership of the target volume

is restored to its preferred controller. If
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ownership of the source volume is changed
during the volume copy, ownership of the
target volume is also changed.

Failed Volume Copy

A volume copy can fail due to these
conditions:

= Aread error from the source volume
= A write error to the target volume

= A failure in the storage array that affects
the source volume or the target volume,
such as a remote volume mirror role
reversal

When the volume copy fails, a Needs
Attention icon appears in the Array
Management Window. While a volume copy
has this status, the host has read-only access
to the source volume. Read requests from
and write requests to the target volume do
not take place until the failure is corrected by
using the Recovery Guru.

Volume Copy Status

If eight volume copies with a status of In
Progress exist, any subsequent volume
copy will have a status of Pending, which
remains until one of the eight volume copies
completes.

Snapshot Volume

A volume copy fails all snapshot volumes
that are associated with the target volume,

if any exist. If you select a base volume of a
shapshot volume, you must disable all of the
shapshot volumes that are associated with
the base volume before you can select it as
a target volume. Otherwise, the base volume
cannot be used as a target volume.

A volume copy overwrites data on the target
volume and automatically makes the target
volume read-only to hosts.

Snapshot Failure

If a snapshot volume that is serving as an
online copy fails, the volume copy relationship
is still maintained between the snapshot
volume and the target volume. If the snapshot
failure occurs when the physical copy is in
progress, the status of “Failed” is displayed in
the Copy Manager.

Volume Consistency

When using the online volume copy
operation, make sure that the source volume
is in a consistent state. If the source volume is
not consistent, the online volume copy is also
inconsistent. An inconsistent volume might be
unusable for its purpose, such as backup.
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Copy Failure for Online Copy Types A copy failure terminates the copy-on-write
process for the snapshot volume. If a copy
failure occurs due to a snapshot failure
because of snapshot repository volume
overflow, you can correct the failure by
deleting the copy relationship and re-creating
it.

Restrictions on Volume Copy

These restrictions apply to the source volume, the target volume, and the storage array when performing
volume copy operations.

For an offline volume copy, the source volume is available for read requests only while a volume copy has
a status of In Progress or Pending. Write requests are allowed after the volume copy is completed.

= You can use a volume as a target volume in only one volume copy at a time.

= The maximum allowable number of volume copies per storage array depends on the number of target
volumes that are available in your storage array.

= A storage array can have up to eight volume copies running at any given time.

= The capacity of the target volume must be equal to or greater than the capacity of the source volume.

For an offline volume copy, a source volume can be one of the following volumes:

= A standard volume
= A snapshot volume
= A snapshot base volume

= A remote volume mirror primary volume

For an online volume copy, a source volume can only be a standard volume.

= If the source volume is a primary volume, the capacity of the target volume must be equal to or greater
than the usable capacity of the source volume.

= You cannot use the snapshot volume copy until after the online copy operation completes.

= You cannot use any of the Snapshot Volume options (Disable, Re-create, Create Copy, Delete,
and Rename) or perform host mapping on a snapshot volume that was created using the online copy
operation in the Create Copy Wizard.

A target volume can be one of these volumes:

= A standard volume
= A base volume of a disabled snhapshot volume or a failed snapshot volume

= A remote volume mirror primary volume

NOTE If you choose a base volume of a snapshot volume as your target volume, you must disable
all snapshot volumes that are associated with the base volume before you can select it as a target volume.
Otherwise, you cannot use the base volume as a target volume.

Volumes that have these statuses cannot be used as a source volume or a target volume:
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= A volume that is reserved by the host cannot be selected as a source volume or a target volume
= A volume that is in a modification operation

= A volume that is the source volume or a target volume in another volume copy operation with a status of
Failed, In Progress, or Pending

= A volume with a status of Failed
= A volume with a status of Degraded

For detailed information about this premium feature, refer to the online help topics in the Array Management
Window.

SafeStore Drive Security and SafeStore Enterprise Key Manager

SafeStore Drive Security is a premium feature that prevents unauthorized access to the data on a Full Disk
Encryption (FDE) drive that is physically removed from the storage array. Controllers in the storage array
have a security key. Secure drives provide access to data only through a controller that has the correct
security key. SafeStore Drive Security is a premium feature of the storage management software and must be
enabled either by you or your storage vendor.

The SafeStore Drive Security premium feature requires security capable FDE drives. A security capable FDE
drive encrypts data during writes and decrypts data during reads. Each security capable FDE drive has a
unique drive encryption key.

When you create a secure volume group from security capable drives, the drives in that volume group
become security enabled. When a security capable drive has been security enabled, the drive requires the
correct security key from a controller to read or write the data. All of the drives and controllers in a storage
array share the same security key. The shared security key provides read and write access to the drives,
while the drive encryption key on each drive is used to encrypt the data. A security capable drive works like
any other drive until it is security enabled.

Whenever the power is turned off and turned on again, all of the security enabled drives change to a security
locked state. In this state, the data is inaccessible until the correct security key is provided by a controller.

The SafeStore Enterprise Key Manager premium feature integrates external key management products.

You can view the SafeStore Drive Security status of any drive in the storage array. The status information
reports whether the drive is in one of these states:

= Security Capable
= Secure — Security enabled or security disabled

= Read/Write Accessible — Security locked or security unlocked

You can view the SafeStore Drive Security status of any volume group in the storage array. The status
information reports whether the storage array is in one of these states:

= Security Capable

= Secure

This table interprets the security properties status of a volume group.
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Volume Group Security Properties

Security Capable —yes Security Capable — no

Secure —yes | The volume group is composed of Not applicable. Only FDE

all FDE drives and is in a Secure drives can be in a Secure
state. state.

Secure —no | The volume group is composed The volume group is not
of all FDE drives and is in a Non- entirely composed of FDE
Secure state. drives.

When the SafeStore Drive Security premium feature has been enabled, the Drive Security menu appears in
the Storage Array menu. The Drive Security menu has these options:

= Security Key Management

= Create Security Key

= Change Security Key

= Save Security Key

= Validate Security Key

= Import Security Key File

The Security Key Management option lets you specify how to manage the security key. By default, the
security key is managed locally by the controllers. The controllers generate the security key and save the

security key in the nonvolatile static random access memory (NVSRAM) of the controllers. You can use the
SafeStore Enterprise Key Manager to have an external key management server generate the security key.

m NOTE If you have not created a security key for the storage array, the Create Security Key option is
active. If you have created a security key for the storage array, the Create Security Key option is inactive
with a check mark to the left. The Change Security Key option, the Save Security Key option, and the
Validate Security Key option are now active.

The Import Security Key File option is active if there are any security locked drives in the storage array.

When the SafeStore Drive Security premium feature has been enabled, the Secure Drives option appears in
the Volume Group menu. The Secure Drives option is active if these conditions are true:

= The selected storage array is not security enabled but is comprised entirely of security capable drives.
= The storage array does not contain any snapshot base volumes or snapshot repository volumes.
= The volume group is in an Optimal state.

= A security key is set up for the storage array.
The Secure Drives option is inactive if the conditions are not true.

The Secure Drives option is inactive with a check mark to the left if the volume group is already security
enabled.

LSI Corporation
-73-



SANtricity_10.77 February 2011

You can erase security enabled drives so that you can reuse the drives in another volume group, in another
storage array, or if you are decommissioning the drives. When you erase security enabled drives, you make
sure that the data cannot be read. When all of the drives that you have selected in the Physical pane are
security enabled, and none of the selected drives are part of a volume group, the Secure Erase option
appears in the Drive menu.

The storage array password protects a storage array from potentially destructive operations by unauthorized
users. The storage array password is independent from the SafeStore Drive Security premium feature and
should not be confused with the pass phrase that is used to protect copies of a security key. However, it is
good practice to set a storage array password before you create, change, or save a security key or unlock
secure drives.

The SafeStore Enterprise Key Manager premium feature lets you specify how to manage the security

key. You can choose to manage the security key locally by the controllers or externally by an external key
management server. By default, the security key is managed locally by the controllers. The controllers
generate the security key and save the security key in the nonvolatile static random access memory
(NVSRAM) of the controllers. You can also use the SafeStore Enterprise Key Manager to have an external
key management server generate the security key. To change the management method, select Storage
Array >> SafeStore Drive Security >> Security Key Management.

.d'.'i ATTENTION Changing the method of managing the security key from local to external requires
creating and saving a new security key. This action makes any previously saved security key for the storage
array invalid.

m NOTE External key management must be enabled for both the source storage array, from which the
key is saved, and any target storage array that imports the key. The key management server used by the
source storage array must be accessible to the target storage array.

A copy of the security key must be kept on some other storage medium for backup, in case of controller
failure or for transfer to another storage array. A pass phrase that you provide is used to encrypt and decrypt
the security key for storage on other media. The storage array password protects a storage array from
potentially destructive operations by unauthorized users. The storage array password is independent from
the SafeStore Drive Security premium feature and should not be confused with the pass phrase that is used
to protect copies of a security key. However, it is good practice to set a storage array password before you
change a security key.

Drives with the full disk encryption technology are security capable. This capability enables the controller

to apply security to every security capable drive in the storage array. The controller firmware creates a key
and activates the drive’s security function, which encrypts data as it enters, and decrypts data as it is read.
Without the key, the data written on a drive is inaccessible and unreadable. A security enabled drive can also
be configured to require a password, PIN, or certificate; however, this function is separate from the encryption
and decryption processes.

The storage array password protects a storage array from potentially destructive operations by unauthorized
users. The storage array password is independent from the SafeStore Drive Security premium feature and
should not be confused with the pass phrase that is used to protect copies of a SafeStore Drive Security key.
However, it is good practice to set a storage array password before you create a SafeStore Drive Security
key.
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After the controller creates the key, the storage array moves from a state of security capable to a state of
security enabled. The security enabled condition requires the drives to obtain a key to access their media. As
an added security measure, when power is applied to the storage array, the drives are all placed in a security
locked state. They are only unlocked during drive initialization with the controller’s key. The security unlocked
state allows the drives to be accessible so that read and write activities can be performed.

A new security key is generated by the controller firmware for these reasons:

= You need to change the security key.

= You need to change the method of managing the security key from local to external.

.& ATTENTION Changing the method of managing the security key makes any previously saved security
keys invalid.

The new security key is stored in the nonvolatile static random access memory (NVSRAM) of the controllers.
The new key replaces the previous key. You cannot see the security key directly. A copy of the security key
must be kept on some other storage medium for backup, in case of controller failure or for transfer to another
storage array. A pass phrase that you provide is used to encrypt and decrypt the security key for storage on
other media.

The storage array password protects a storage array from potentially destructive operations by unauthorized
users. The storage array password is independent from the SafeStore Drive Security feature and should not
be confused with the pass phrase that is used to protect copies of a SafeStore Drive Security key. However, it
is good practice to set a storage array password before you change a SafeStore Drive Security key.

You save an externally storable copy of the security key when the security key is first created and each time

it is changed. You can create additional storable copies at any time. To save a new copy of the security key,
you must provide a pass phrase. The pass phrase that you choose does not need to match the pass phrase
that was used when the security key was created or last changed. The pass phrase is applied to the particular
copy of the security key that you are saving.

Keep these guidelines in mind when you create a pass phrase:

= The pass phrase must be between eight and 32 characters long.
= The pass phrase must contain at least one uppercase letter.

= The pass phrase must contain at least one lowercase letter.

= The pass phrase must contain at least one number.

= The pass phrase must contain at least one non-alphanumeric character, for example, <, >, @, or +.
The characters you enter are not readable in the Pass phrase text box.

The storage array password protects a storage array from potentially destructive operations by unauthorized
users. The storage array password is independent from the SafeStore Drive Security feature and should not
be confused with the pass phrase that is used to protect copies of a security key. However, it is good practice
to set a storage array password before you save a security key.

LSI Corporation
-75-



SANtricity_10.77 February 2011

You can export a security enabled volume group to move the associated drives to a different storage array.
After you install those drives in the new storage array, you must unlock the drives before data can be read
from or written to the drives. To unlock the drives, you must supply the security key from the original storage
array. The security key on the new storage array will be different and will not be able to unlock the drives.

You must supply the security key from a security key file that was saved on the original storage array. You
must provide the pass phrase that was used to encrypt the security key file to extract the security key from
this file.

The storage array password protects a storage array from potentially destructive operations by unauthorized
users. The storage array password is independent from the SafeStore Drive Security feature and should not
be confused with the pass phrase that is used to protect copies of a security key. However, it is good practice
to set a storage array password before you unlock secure drives.

You validate a file in which a security key is stored through the Validate Security Key dialog. To transfer,
archive, or back up the security key, the controller firmware encrypts (or wraps) the security key and stores it
in a file. You must provide a pass phrase and identify the corresponding file to decrypt the file and recover the
security key.

m NOTE You can also install the security key from an external key management server. External key
management must be enabled for both the source storage array and the target storage array. The key
management server used by the source storage array must be accessible by the target storage array.

Data can be read from a security enabled drive only if a controller in the storage array provides the correct
security key. If you move security enabled drives from one storage array to another, you must also import
the appropriate security key to the new storage array. Otherwise, the data on the security enabled drives that
were moved is inaccessible.

m IMPORTANT After 20 consecutive unsuccessful attempts to validate a security key, you might be
blocked from making further attempts at validation. The Recovery Guru guides you to reset the limit and make
additional attempts. Data on the drives is temporarily inaccessible during the reset procedure.

SafeStore Data Assurance Premium Feature

The SafeStore Data Assurance (DA) premium feature checks for and corrects errors that might occur as
data is moved within the controller, such as from cache to the drive. This checking leads to correction of
write errors and increases data integrity across the entire storage system. DA is implemented using the SCSI
direct-access block-device protection information model. DA creates error-checking information, such as a
cyclic redundancy check (CRC) and appends that information to each block of data. Any errors that might
occur when a block of data is transmitted or stored is then detected and corrected by checking the data with
its error-checking information.

Only certain configurations of hardware, including DA-capable drives, controllers, and host interface cards
(HICs), support the DA premium feature. When you install the DA premium feature on a storage array,
SANtricity ES Storage Manager provides options to use DA with certain operations. For example, you can
create a volume group that includes DA-capable drives and then create a volume within that volume group
that is DA enabled. Other operations that use a DA-enabled volume have options to support the DA premium
feature.
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For detailed information about this premium feature, refer to the online help topics in the Array Management
Window.

Solid State Disks

Some controllers and drive trays now support Solid State Disks (SSDs). SSDs are data storage devices that
use solid state memory (flash) to store data persistently. An SSD emulates a conventional hard drive, thus
easily replacing it in any application. SSDs are available with the same interfaces used by hard drives.

The advantages of SSDs over hard drives are:

= Faster start up (no spin up)

= Faster access to data (no rotational latency or seek time)
= Higher I/O operations per second (IOPS)

= Higher reliability with fewer moving parts

= Lower power usage

= Less heat produced and less cooling required

SSD support is a premium feature of the storage management software that must be enabled by either you or
your storage vendor.

You can identify SSDs in the storage management software either by the label “SSD” or this icon. =

In addition to drive firmware, SSDs have field-programmable gate array (FPGA) code that might be updated
periodically. An FPGA version is listed in the drive properties, which you can see in the storage management
software by selecting a drive on the Physical tab. Also, SSDs do not have a speed listed in the drive
properties like hard drives do.

All of the drives in a volume group must have the same media type (hard drive or SSD) and the same
interface type. Hot spare drives must also be of the same drive type as the drives they are protecting.

A flash-based SSD has a limited wear life before individual memory locations can no longer reliably persist
data. The drive continuously monitors itself and reports its wear life status to the controller. Two mechanisms
exist to alert you that an SSD is nearing the end of its useful life: average erase count and spare blocks
remaining. You can find these two pieces of information in the drive properties, which you can see in the
storage management software by selecting a drive on the Physical tab.

The average erase count is reported as a percentage of the rated lifetime. When the average erase count
reaches 80 percent, an event is logged to the Major Event Log (MEL). At this time, you should schedule the
replacement of the SSD. When the average erase count reaches 90 percent, a Needs Attention condition
occurs. At this time, you should replace the SSD as soon as possible.

The spare blocks remaining are reported as a percentage of the total blocks. When the number of spare
blocks remaining falls below 20 percent, an event is logged to the MEL. At this time, you should schedule
the replacement of the SSD. When the number of spare blocks remaining falls below 10 percent, a Needs
Attention condition occurs. At this time, you should replace the SSD as soon as possible.
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Write caching will always be enabled for SSDs. Write caching improves performance and extends the life of
the SSD.

Background media scans are not necessary for SSDs because of the high reliability of SSDs.

Heterogeneous hosts are hosts with different operating systems that share access to the same storage array.
When you change a host type, you are changing the operating system (OS) for the host adapter’s host port.

To specify different operating systems for attached hosts, you must specify the appropriate host type when
you define the host ports for each host. Host types can be completely different operating systems, or can
be variants of the same operating system. By specifying a host type, you define how the controllers in the
storage array will work with the particular operating system on the hosts that are connected to it.

IMPORTANT Running operations that alter the configuration of your storage array can cause serious
damage, including data loss. Configuring a password for each storage array that you manage prevents
unauthorized access to destructive commands.

For added security, you can configure each storage array with a password to protect it from unauthorized
access. A password protects any options that the controller firmware deems destructive. These options
include any functions that change the state of the storage array, such as creating a volume or modifying the
cache setting.

m IMPORTANT If you forget the password, contact your Customer and Technical Support representative.

After the password has been set on the storage array, you are prompted for that password the first time you
attempt an operation in the Array Management Window that can change the state of the storage array, such
as modifying the cache settings. You are asked for the password only once during a single management
session.

For storage arrays with a password and alert notifications configured, any attempts to access the storage
array without the correct password are reported.

The storage management software provides other security features to protect data, including generation
numbering to prevent replay attacks and hashing and encryption to guard against client spoofing and
snhooping.

.& ATTENTION Customer and Technical Support representative supervision required — Do not
perform this procedure unless you are supervised by your Customer and Technical Support representative.

Persistent reservation management lets you view and clear volume reservations and associated registrations.
Persistent reservations are configured and managed through the cluster server software and prevent other
hosts from accessing particular volumes.
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Unlike other types of reservations, a persistent reservation performs these functions:

= Reserves access across multiple host ports
= Provides various levels of access control
= Offers the ability to query the storage array about registered ports and reservations

= Optionally, provides for persistence of reservations in the event of a storage array power loss

The storage management software lets you manage persistent reservations by performing these tasks:

= Viewing registration and reservation information for all of the volumes in the storage array
= Saving detailed information on volume reservations and registrations

= Clearing all registrations and reservations for a single volume or for all of the volumes in the storage
array.

HotScale™ technology lets you configure, reconfigure, add, or relocate storage array capacity without
interrupting user access to data.

Port bypass technology automatically opens ports and closes ports when drive trays are added to or removed
from your storage array. Fibre Channel loops stay intact so that system integrity is maintained throughout the
process of adding and reconfiguring your storage array.

For more information about using the HotScale technology, contact your Customer and Technical Support
representative.
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Maintaining and Monitoring Storage Arrays

The topics in this section describe the methods for maintaining storage arrays, including troubleshooting
storage array problems, recovering from a storage array problem using the Recovery Guru, and configuring
alert notifications using the Event Monitor.

For additional conceptual information and detailed procedures for the options described in this section, refer
to the Learn About Monitoring Storage Arrays online help topic in the Enterprise Management Window.

m IMPORTANT To receive notification of events for the storage arrays, you must configure alert
notifications in the Enterprise Management Window, and the Event Monitor must be running.

The Enterprise Management Window summarizes the conditions of all of the known storage arrays being
managed. Appropriate status indicators appear in the Tree view on the Devices tab, the Table view on the
Devices tab, and the Health Summary Status area in the lower-left corner of the window. To show the status
bar, select View >> Status Bar.

Background Media Scan

A background media scan is a background process that is performed by the controllers to provide error
detection on the drive media. A background media scan can find media errors before they disrupt normal
drive reads and writes. The background media scan process scans all volume data to make sure that it can
be accessed. The errors are reported to the Event Log.

A background media scan runs on all volumes in the storage array for which it has been enabled. You must
enable the media scan for the entire storage array, and for individual volumes. If you enable a redundancy
check, the background media scan also scans the redundancy data on a RAID Level 1 volume, a RAID Level
3 volume, a RAID Level 5 volume, or a RAID Level 6 volume.

Event Monitor

The Event Monitor runs continuously in the background, monitoring activity on a storage array and checking
for problems. Examples of problems include impending drive failures or failed controllers. If the Event
Monitor detects any problems, it can notify a remote system by using email notifications, Simple Network
Management Protocol (SNMP) trap messages, or both, if the Enterprise Management Window is not running.

The Event Monitor is a client that is bundled with the client software. Install the Event Monitor on a computer
that runs 24 hours a day. The client and the Event Monitor are installed on a storage management station or
a host that is connected to the storage arrays. Even if you choose not to install the Event Monitor, you can still
configure alert notifications on the computer on which the client software is installed.

The following figure shows how the Event Monitor and the Enterprise Management Window client software
send alerts to a remote system. The storage management station contains a file with the name of the storage
array being monitored and the address to which alerts will be sent. The alerts and errors that occur on the
storage array are continuously being monitored by the client software and the Event Monitor. The Event
Monitor continues to monitor the client, even after the client software package is shut down. When an event is
detected, a notification is sent to the remote system.
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Because the Event Monitor and the Enterprise Management Window share the information to send alert
messages, the Enterprise Management Window has some visual cues to assist in the installation and
synchronization of the Event Monitor.

Using the Event Monitor involves these three key steps:

1. Installing the client software

2. Setting up the alert destinations for the storage arrays that you want to monitor from the Enterprise
Management Window

3. Synchronizing the Enterprise Management Window and the Event Monitor

Alert Notifications

You can configure alert notifications by using the storage management software.

Configuring Alert Notifications

You must configure alert notification settings to receive email notifications or SNMP natifications when an
event occurs in a storage array. The notification summarizes the event and details about the affected storage
array, including these items:

= The name of the affected storage array
= The host IP address (for an in-band managed storage array)

= The host name and ID (shown as out-of-band if the storage array is managed through the Ethernet
connection of each controller)

= The event error type related to an Event Log entry
= The date and the time when the event occurred

= A brief description of the event
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m IMPORTANT To set up alert notifications using SNMP traps, you must copy and compile a
management information base (MIB) file on the designated network management station.

Three key steps are involved in configuring alert notifications:

1. Select a node in the Enterprise Management Window that shows alert notifications for the storage
arrays that you want to monitor. You can select every storage array being managed, every storage array
attached to and managed through a particular host, and individual storage arrays.

2. Configure email destinations, if desired.

3. Configure SNMP trap destinations, if desired. The SNMP trap destination is the IP address or the host
name of a station running an SNMP service, such as a network management station.

Customer Support Alert Notifications

If an event occurs in a storage array, the Enterprise Management Window contains options to configure the
system to send email notifications to a specified customer support group. After the alert notification option

is configured, the email alert notification summarizes the event, provides details about the affected storage
array, and provides customer contact information. For more information about setting up this file, contact your
Customer and Technical Support representative.

Performance Monitor

The Performance Monitor provides visibility into performance activity across your monitored storage devices.
You can use the Performance Monitor to perform these tasks:

= View in real time the values of the data collected for a monitored device. This capability helps you to
determine if the device is experiencing any problems.

= See a historical view of a monitored device to identify when a problem started or what caused a problem.

= Specify various reporting attributes, such as time increments and filtering criteria, to examine performance
trends and to pinpoint the cause of availability and performance issues.

= Display data in tabular format (actual values of the collected metrics) or graphical format (primarily as line-
graphs), or export the data to a file.

About Metrics

Metrics are measurements of the data that the Performance Monitor collects from the storage devices that
you monitor. Metrics help to pinpoint problems and define their cause. Metrics define the types of data that
you collect as well as the type of data source from which you collect the data.

Performance Metric Data

You can collect the following metric data:

= Total I/Os — Total I/Os performed by this device since the beginning of the polling session.

= Read Percentage — The percentage of total I/Os that are read operations for this device. Write
percentage can be calculated as 100 minus this value.

= Cache Hit Percentage — The percentage of total I/Os that are processed with data from the cache rather
than requiring a read from drive.

= 1/O per second — The number of I/O requests serviced per second during the current polling interval (also
called an I/O request rate).
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= KBs or MBs per second — The transfer rate during the current polling interval. The transfer rate is the
amount of data in kilobytes (Table view) or megabytes (Graphical view) that can be moved through the I/
O data connection in a second (also called throughput).

m NOTE A kilobyte is equal to 1024 bytes, and a megabyte is equal to 1024 x 1024 bytes (1,048,576
bytes).

Metric Sources

Metrics define how the Performance Monitor collects data from supported data sources called metric sources.
Metric sources are the aspects of a storage array or a controller that provide data. You can configure the
Performance Monitor to report data from the following metric sources:

= Volume

= Volume group
= Controller

= Storage array

You can use the data to create reports, and make tuning decisions based on the data values. If a value is
outside of the desired range or is in an undesired state, you can take action to correct the problem.

m NOTE The Performance Monitor reports volume metrics and volume group metrics at the storage array
level, regardless of volume controller ownership changes that might occur during monitoring.

Viewing Performance Data

The Performance Monitor provides both real-time analysis and historical context of performance metrics. The
metrics are available in either of two views:

= Table view — In the Table view, the data is displayed in a tabular format. The actual numeric values of the
collected metrics are displayed in a data table.

= Graphical view — In the Graphical view, the data is presented with a single x-axis and a single y-axis.
The x-axis represents the time for which you selected to view performance data. The y-axis represents
the metric you selected to view for a particular metric source.

Performance Tuning

The Performance Monitor provides you with data about devices. You use this data to make storage array
tuning decisions, as described in the following table. When performance issues are encountered, tuning is
required to alleviate the issues.

Performance | Implications for Performance Tuning
Metric Data

Total I/0s This data is useful for monitoring the 1/O activity of a specific controller and a
specific volume, which can help identify possible high-traffic I/O areas.

If the 1/O rate is slow on a volume, try increasing the volume group size by
selecting Volume Group >> Add Free Capacity (Drives).

You might notice a disparity in the total I/0Os (workload) of controllers. For
example, the workload of one controller is heavy or is increasing over time
while that of the other controller is lighter or more stable. In this case, you
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Performance
Metric Data

Implications for Performance Tuning

might want to change the controller ownership of one or more volumes to

the controller with the lighter workload. Use the volume total I/O statistics to
determine which volumes to move.

You might want to monitor the workload across the storage array. Look at the
Total 1/0Os column of the Storage Array Totals row in the Performance Monitor
window. If the workload continues to increase over time while application
performance decreases, you might need to add additional storage arrays. By
adding storage arrays to your enterprise, you can continue to meet application
needs at an acceptable performance level.

Read Use the Read Percentage for a volume to determine actual application

Percentage behavior. If a low percentage of read activity exists relative to write activity,
you might want to change the RAID level of a volume group from RAID Level 5
to RAID Level 1 to obtain faster performance.

Cache Hit A higher cache hit percentage is desirable for optimal application performance.

Percentage A positive correlation exists between the cache hit percentage and the 1/0

rates.

The cache hit percentage of all of the volumes might be low or trending
downward. This trend might indicate inherent randomness in access patterns.
In addition, at the storage array level or the controller level, this trend might
indicate the need to install more controller cache memory if you do not have
the maximum amount of memory installed.

If an individual volume is experiencing a low cache hit percentage, consider
enabling dynamic cache read prefetch for that volume. Dynamic cache read
prefetch can increase the cache hit percentage for a sequential I/O workload.

KB/s or MB/s

The transfer rates of the controller are determined by the application 1/0

size and the I/O rate. Generally, small application 1/O requests result in a
lower transfer rate but provide a faster I/O rate and shorter response time.
With larger application I/O requests, higher throughput rates are possible.
Understanding your typical application I/O patterns can help you determine the
maximum 1/O transfer rates for a specific storage array.

IOPS

Factors that affect input/output operations per second (IOPS) include these
items:

= Access pattern (random or sequential)

= |/O size

= RAID level

= Segment size

= The number of drives in the volume groups or storage array

The higher the cache hit rate, the higher 1/O rates will be.

You can see performance improvements caused by changing the segment
size in the IOPS statistics for a volume. Experiment to determine the optimal
segment size, or use the file system size or database block size.

Higher write 1/O rates are experienced with write caching enabled compared to
disabled. In deciding whether to enable write caching for an individual volume,
look at the current IOPS and the maximum IOPS. You should see higher rates
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Performance | Implications for Performance Tuning
Metric Data

for sequential I/O patterns than for random 1/O patterns. Regardless of your
I/O pattern, enable write caching to maximize the 1/O rate and to shorten the
application response time.

For detailed information about the Performance Monitor, refer to the online help topics in the Array
Management Window.

The Operations in Progress dialog displays all of the long-running operations that are currently running in the
storage array. From this dialog, you cannot interact with the operations. You can only view their progress.

The Operations in Progress dialog remains open until you close it or until you close the Array Management
Window (AMW). You can do other tasks in the AMW while the Operations in Progress dialog is open.

You can view the progress for the following long-running operations:

= Dynamic Capacity Expansion (DCE) — Adding capacity to a volume group

= Dynamic RAID Migration (DRM) — Changing the RAID level of a volume group
= Checking the data redundancy of a volume group

= Defragmenting a volume group

= Initializing a volume

= Dynamic Volume Expansion (DVE) — Adding capacity to a volume

= Dynamic Segment Size (DSS) — Changing the segment size of a volume

= Reconstruction — Reconstructing data from parity because of unreadable sectors or a failed drive
= Copyback — Copying data from a hot spare drive to a hew replacement drive

= Volume copy

= Synchronizing a remote mirror

For detailed information about this feature, refer to the online help topics in the Array Management Window.

NOTE Use this option only under the guidance of your Customer and Technical Support representative.

You can save trace information to a compressed file. The firmware uses the trace buffers to record
processing, including exception conditions, that might be useful for debugging. Trace information is stored in
the current buffer. You have the option to move the trace information to the flushed buffer after you retrieve
the information. You can retrieve trace buffers without interrupting the operation of the storage array and with
minimal effect on performance.
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A zip-compressed archive file is stored at the location you specify on the host. The archive contains

trace files from one or both of the controllers in the storage array along with a descriptor file named
trace_descri ption. xm . Each trace file includes a header that identifies the file format to the analysis
software used by the Customer and Technical Support representative. The descriptor file has the following
information:

= The World Wide Identifier (WWID) for the storage array.

= The serial number of each controller.

= Atime stamp.

= The version number for the controller firmware.

= The version number for the management application programming interface (API).
= The model ID for the controller board.

= The collection status (success or failure) for each controller. If the status is Failed, the reason for failure is
noted, and there is no trace file for the failed controller.

For detailed information about this feature, refer to the online help topics in the Array Management Window.

You can upgrade the firmware of the controllers in the storage array by using the storage management
software.

In the process of upgrading the firmware, the firmware file is downloaded from the host to the controller.

After downloading the firmware file, you can upgrade the controllers in the storage array to the new firmware
immediately. Optionally, you can download the firmware file to the controller and upgrade the firmware later at
a more convenient time.

The process of upgrading the firmware after downloading the firmware file is known as activation. During
activation, the existing firmware file in the memory of the controller is replaced with the new firmware file.

The firmware upgrade process requires that the controllers have enough free memory space in which the
firmware file resides until activation.

A version number exists for each firmware file. For example, 06.60.08.00 is a version number for a firmware
file. The first two digits indicate the major revision of the firmware file. The remaining digits indicate the minor
revision of the firmware file. You can view the version number of a firmware file in the Upgrade Controller
Firmware window and the Download Firmware dialog. For more information, refer to the Downloading the
Firmware online help topic in the Enterprise Management Window.

The process of upgrading the firmware can be either a major upgrade or a minor upgrade depending on

the version of the firmware. For example, the process of upgrading the firmware is major if the version of
the current firmware is 06.60.08.00, and you want to upgrade the firmware to version 07.36.12.00. In this
example, the first two digits of the version numbers are different and indicate a major upgrade. In a minor
upgrade, the first two digits of the version numbers are the same. For example, the process of upgrading the
firmware is minor if the version of the current firmware is 06.60.08.00, and you want to upgrade the firmware
to version 06.60.18.00 or any other minor revision of the firmware.

You can use the Enterprise Management Window to perform both major upgrades and minor upgrades. You
can use the Array Management Window to perform minor upgrades only.

The storage management software checks for existing conditions in the storage array before upgrading the

firmware. Any of these conditions in the storage array can prevent the firmware upgrade:
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= An unsupported controller type or controllers of different types that are in the storage array that cannot be
upgraded

= One or more failed drives

= One or more hot spare drives that are in use

= One or more volume groups that are incomplete

= Operations, such as defragmenting a volume group, downloading of drive firmware, and others, that are
in progress

= Missing volumes that are in the storage array

= Controllers that have a status other than Optimal

= The storage partitioning database is corrupt

= A data validation error occurred in the storage array

= The storage array has a Needs Attention status

= The storage array is unresponsive, and the storage management software cannot communicate with the
storage array

= The Event Log entries are not cleared

You can correct some of these conditions by using the Array Management Window. However, for some of
the conditions, you might need to contact your Customer and Technical Support representative. The storage
management software saves the information about the firmware upgrade process in log files. This action
helps the Customer and Technical Support representative to understand the conditions that prevented the
firmware upgrade.

You can view the status of a storage array in the Status area of the Upgrade Controller Firmware window.
Based on the status, you can select one or more storage arrays for which you want to upgrade the firmware.

You also can use the command line interface (CLI) to download and activate firmware to several storage
arrays. For more information, refer to the About the Command Line Interface online help topic in the
Enterprise Management Window.

Monitor the progress and completion status of the firmware and NVSRAM download to the controllers to
make sure that errors did not occur. After the Confirm Download dialog is dismissed, the file is transferred

to the storage array. Each controller is sent the new file one at a time. If the file transfer to the first controller
succeeds, then the file is transferred to the second controller. The status of the file transfer and the update to
each participating controller appear in the Upgrade Controller Firmware window.

m NOTE When the firmware download successfully completes, a dialog might appear stating that the
current version of the Array Management Window (AMW) is not compatible with the new firmware just
downloaded. If you see this message, dismiss the AMW for the storage array, and open it again after
selecting the storage array in the Enterprise Management Window (EMW) and selecting Tools >> Manage
Storage Array. This action launches a new version of the AMW that is compatible with the new firmware.

The progress and status of optimal controllers that are participating in the download appear. Controllers with
statuses other than Optimal are not represented.
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Status

Description

During Firmware or NVSRAM Download

Progress bar

Transferring the firmware or the NVSRAM and the completed
percentage

During Firmware or NVSRAM Activation

Progress bar

Activating the firmware or the NVSRAM and the completed
percentage of firmware activation

After Download and Results

Firmware Pending

The storage array has pending firmware that is ready for
activation.

Refreshing

The storage array status is refreshing.

Error

E3

An error occurred during the operation.

Unresponsive

o

The storage array cannot be contacted.

Not-upgradeable

N

The storage array cannot be upgraded for one or more reasons.

For more information, refer to the Upgrading the Controller
Firmware online help topic.

Health Check Passed

A

No problems were detected, and you can upgrade the storage
array.

Upgradeable: Needs
Attention

&

One or more problems were detected, but you can still upgrade
the storage array.

Firmware Upgraded

L 4

The firmware is successfully upgraded in the storage array.
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During firmware downloads, the storage management software periodically polls the controller to see if the
download has completed successfully. Sometimes, controller problems occur that keep the download from
occurring. This table shows the results of firmware downloads if a controller is failed.

Task Result

You download new firmware to a storage After the new controller is installed,

array. A controller in the storage array fails, the storage array detects the controller

and you replace the failed controller with a replacement and synchronizes the firmware
new one. on both controllers.

You download new firmware to a storage The firmware synchronization does not occur.
array. A controller in the storage array fails,

but you place the controller back online

(assuming the problem was with something

other than the controller).

m IMPORTANT To receive notification of events for the storage arrays, the Enterprise Management
Window (EMW) or the Event Monitor must be running. In addition, you must have configured the alert
notifications in the Enterprise Management Window.

Typically, storage array problems are indicated by using these status notifications:

= A Needs Attention status icon appears in several locations:

In the Status bar of the EMW

In the Tree view and the Table view on the Devices tab of the EMW
In the title bar of the Array Management Window (AMW)

In the storage array name and status area above the tabs in the AMW

= Onthe Summary tab, the Logical tab, and the Physical tab in the AMW

The Event Log is a detailed record of events that occur in the storage array. You can use the Event Log as
a supplementary diagnostic tool to the Recovery Guru for tracing storage array events. Always refer to the
Recovery Guru first when you attempt to recover from component failures in the storage array.

The Event Log is stored in reserved areas on the disks in the storage array.

You can perform these actions in the Event Log window:

= View and filter the events that are displayed in the Event Log.

= Update the display to retrieve any new events.

= View detailed information about a selected event.

= Save selected Event Log data to a file.

= Clear the events in the Event Log.
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The Event Log displays three levels of events: Critical, Informational, and Warning. To configure the
destination addresses for delivery of email and SNMP trap messages that contain event details affecting
managed storage arrays, select Edit >> Configure Alerts in the Enterprise Management Window. For more
information about SMTP natification, refer to the online help topics in the Enterprise Management Window.

Viewing the Event Log

From the Array Management Window (AMW), select Advanced >> Troubleshooting >> View Event Log.

Several minutes might elapse for an event to be logged and to become visible in the Event Log window.

When you see a storage array Needs Attention icon or link, launch the Recovery Guru. The Recovery Guru
is a component of the Array Management Window that diagnoses the problem and provides the appropriate
procedure to use for troubleshooting.

The Recovery Guru window is divided into three panes:

= Summary - This pane lists storage array problems.

= Details - This pane shows information about the selected problem in the Summary pane.

= Recovery Procedure - This pane lists the appropriate steps to resolve the selected problem in the
Summary pane.

For detailed information about the Recovery Guru, refer to the online help topics in the Array Management
Window.
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Glossary

Auto-Volume Transfer (AVT)

A feature of the controller firmware that helps to manage each volume in a storage array. When used with
a multi-path driver, AVT helps to make sure that an 1/0 data path always is available for the volumes in the
storage array.

configured capacity

Space on drives in a storage array that has been designated for use in a volume group.

controller

A circuit board and firmware that is located within a controller tray or a controller-drive tray. A controller
manages the input/output (I/0O) between the host system and data volumes.

copyback

The process of copying data from a hot spare drive to a replacement drive. When a failed drive has been
physically replaced, a copyback operation automatically occurs from the hot spare drive to the replacement
drive.

Default Group

A standard node to which all host groups, hosts, and host ports that do not have any specific mappings are
assigned. The standard node shares access to any volumes that were automatically assigned default logical
unit numbers (LUNSs) by the controller firmware during volume creation.

duplex

A disk array system with two active controllers handling host input/output (I/O) requests, referred to as dual-
active controllers.

Dynamic RAID-Level Migration (DRM)

A modification operation that changes the Redundant Array of Independent Disks (RAID) level on a selected
volume group. During the entire modification process, the user can access data on volume groups, volumes,
and drives in the storage management software. The user cannot cancel this operation after it starts.

Dynamic Volume Expansion (DVE)

A modification operation in the storage management software that increases the capacity of a standard
volume or a snapshot repository volume. The operation uses the free capacity available on the volume

group of the standard volume or the snapshot repository volume. This operation is considered to be dynamic
because the user has the ability to continually access data on volume groups, volumes, and drives throughout
the entire operation.
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Fibre Channel (FC)

A high-speed, serial, storage and networking interface that offers higher performance and greater capacity
and cabling distance. FC offers increased flexibility and scalability for system configurations and simplified
cabling. FC is a host interface that is a channel-network hybrid using an active, intelligent interconnection
scheme (topology) to connect devices over a serial bus. The storage management software uses this
connection between the host (where it is installed) and each controller in the storage array to communicate
with the controllers.

firmware

Low-level program code that is installed into programmable read-only memory (PROM), where it becomes
a permanent part of a computing device. The firmware contains the programming needed for boot and to
implement storage management tasks.

Free Capacity node

A contiguous region of unassigned capacity on a defined volume group. The user assigns free capacity space
to create volumes.

full disk encryption (FDE)

A type of drive technology that can encrypt all data being written to its disk media.

HBA host port

The physical and electrical interface on the host bus adapter (HBA) that provides for the connection between
the host and the controller. Most HBAs will have either one or two host ports. The HBA has a unique World
Wide Identifier (WWID) and each HBA host port has a unique WWID.

heterogeneous hosts

Hosts with different operating systems that share access to the same storage array.

host

A computer that is attached to a storage array. A host accesses volumes assigned to it on the storage array.
The access is through the HBA host ports or through the iSCSI host ports on the storage array.

host group
A logical entity that identifies a collection of hosts that share access to the same volumes.

hot spare drive

A spare drive that contains no data and that acts as a standby in case a drive fails in a RAID Level 1, RAID
Level 3, RAID Level 5, or RAID Level 6 volume. The hot spare drive can replace the failed drive in the
volume.
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in-band management

A method to manage a storage array in which a storage management station sends commands to the storage
array through the host input/output (I/0O) connection to the controller.

logical unit number (LUN)

The number assigned to the address space that a host uses to access a volume. Each host has its own LUN
address space. Therefore, the same LUN can be used by different hosts to access different volumes.

media scan

A background process that runs on all volumes in the storage array for which it has been enabled. A media
scan provides error detection on the drive media. The media scan process scans all volume data to verify that
it can be accessed. Optionally, the media scan process also scans the volume redundancy data.

mirror repository volume

A special volume on the storage array that is created as a resource for each controller in both local storage
arrays and remote storage arrays. The controller stores duplicate information on the mirror repository volume,
including information about remote writes that are not yet written to the secondary volume. The controller
uses the mirrored information to recover from controller resets and from accidental powering-down of storage
arrays.

network management station (NMS)

A console with installed network management software that is Simple Network Management Protocol (SNMP)
compliant. The NMS receives and processes information about managed network devices in a form that is
supported by the Management Information Base (MIB) that the NMS uses.

SANItricity ES Storage Manager provides information about critical events, using SNMP trap messages, to the
configured NMS.

node
CONTEXT [Network] [Storage System] An addressable entity connected to an input/output (1/0O) bus or

network. Used primarily to refer to computers, storage devices, and storage subsystems. The component of a
node that connects to the bus or network is a port. (The Dictionary of Storage Networking Terminology)

out-of-band management

A method to manage a storage array in which a storage management station sends commands to the storage
array through the Ethernet connections on the controller.
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parity

A method that provides complete data redundancy while requiring that only a fraction of the storage capacity
of mirroring. The data and parity blocks are divided between the drives so that if any single drive is removed
(or fails), the data on the drive can be reconstructed. Data is reconstructed by using the data on the remaining
drives. The parity data might exist on only one drive, or the parity data might be distributed between all of the
drives in the Redundant Array of Independent Disks (RAID) group.

premium feature

A feature that is not available in the standard configuration of the storage management software.

primary volume

A standard volume in a mirror relationship that accepts host input/output (1/0O) and stores application data.
When the mirror relationship is first created, data from the primary volume is copied in its entirety to the
associated secondary volume. The primary volume contains the original user data in a mirroring relationship.

protocol

CONTEXT [Fibre Channel] [Network] [SCSI] A set of rules for using an interconnect or a network so that
information conveyed on the interconnect can be correctly interpreted by all parties to the communication.
Protocols include such aspects of communication as data representation, data item ordering, message
formats, message and response sequencing rules, block data transmission conventions, timing requirements,
and so forth. (The Dictionary of Storage Networking Terminology, 2004)

RAID Level O

A level of non-redundant Redundant Array of Independent Disks (RAID) in which data is striped across a
volume or volume group. RAID Level 0 provides high input/output (I/O) performance and works well for non-
critical data. All drives are available for storing user data; however, data redundancy does not exist. Data
availability is more at risk than with other RAID levels, because any single drive failure causes data loss and a
volume status of Failed.

RAID Level 0 is not actually RAID unless it is combined with other features to provide data and functional
redundancy, regeneration, and reconstruction, such as RAID Level 1+0 or RAID Level 5+0.

RAID Level 1

A redundant Redundant Array of Independent Disks (RAID) level in which identical copies of data are
maintained on pairs of drives, also known as mirrored pairs. RAID Level 1 uses disk mirroring to make an
exact copy from one drive to another drive.

RAID Level 1 offers the best data availability, but only half of the drives in the volume group are available for
user data. If a single drive fails in a RAID Level 1 volume group, all associated volumes become degraded,
but the mirrored drive allows access to the data. RAID Level 1 can survive multiple drive failures as long

as no more than one failure exists per mirrored pair. If a drive pair fails in a RAID Level 1 volume group, all
associated volumes fail, and all data is lost.
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RAID Level 3

A high-bandwidth mode Redundant Array of Independent Disks (RAID) level in which both user data and
redundancy data (parity) are striped across the drives. The equivalent of one drive's capacity is used for
redundancy data. RAID Level 3 is good for large data transfers in applications, such as multimedia or medical
imaging, that read and write large sequential blocks of data.

If a single drive fails in a RAID Level 3 volume group, all associated volumes become degraded, but the
redundancy data allows access to the data. If two or more drives fail in a RAID Level 3 volume group, all
associated volumes fail, and all data is lost.

RAID Level 5

A high input/output (1/0O) Redundant Array of Independent Disks (RAID) level in which data and redundancy
are striped across a volume group or volume. The equivalent of one drive's capacity is used for redundancy
data. RAID Level 5 is good for multiuser environments, such as database or file system storage, where typical
I/O size is small, and there is a high proportion of read activity.

If a single drive fails in a RAID Level 5 volume group, then all associated volumes become degraded, but the
redundancy data allows access to the data. If two or more drives fail in a RAID Level 5 volume group, then all
associated volumes fail, and all data is lost.

RAID Level 6

A further development of Redundant Array of Independent Disks (RAID) Level 5. RAID Level 6 protects
against simultaneous failure of two member drives by using two independent error correction schemes.
Although RAID Level 6 provides ultra-high data reliability, its write penalty is even more severe than that

of RAID Level 5 because redundant information must be generated and written twice for each application
update. As with RAID Level 4 and RAID Level 5, the write penalty in RAID Level 6 is often mitigated by other
storage technologies, such as caching.

RAID Level 10

A striping and mirroring mode used for high performance.

redundancy (data)

Additional information stored along with user data that enables a controller to reconstruct lost data.
Redundant Array of Independent Disks (RAID) Level 1 uses mirroring for redundancy. RAID Level 3, RAID
Level 5, and RAID Level 6 use redundancy information, sometimes called parity, that is constructed from the
data bytes and is striped along with the data on each drive.

redundancy (hardware)

The use of some hardware components that take over operation when the original hardware component fails.
For example, if one power-fan canister fails in a tray, the second power-fan canister can take over the power
and cooling requirements for the tray.

redundancy check

A scan of volume redundancy data, performed as a part of a background media scan.
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Redundant Array of Independent Disks (RAID)

CONTEXT [Storage System] A disk array in which part of the physical storage capacity is used to store
redundant information about user data stored on the remainder of the storage capacity. The redundant
information enables regeneration of user data in the event that one of the array's member disks or the access
path to it fails.

Although it does not conform to this definition, disk striping is often referred to as RAID (RAID Level 0). (The
Dictionary of Storage Networking Terminology)

remote mirror

A mirrored volume pair that consists of a primary volume at the primary site and a secondary volume at a
secondary, remote site.

The secondary, remote volume is unavailable to secondary host applications while mirroring is underway. In
the event of disaster at the primary site, the user can fail over to the secondary site. The failover is done by
performing a role reversal to promote the secondary volume to a primary volume. Then the recovery host will
be able to access the newly promoted volume, and business operations can continue.

remote mirroring

A configuration in which data on one storage array (the primary storage array) is mirrored across a fabric
storage area network (SAN) to a second storage array (the secondary storage array). In the event that the
primary storage array fails, mirrored data at the secondary site is used to reconstruct the data in the volumes.

role reversal

The acts of promoting the secondary volume to be the primary volume of a mirrored volume pair and
demoting the primary volume to be the secondary volume.

secondary volume

A standard volume in a mirror relationship that maintains a mirror (or copy) of the data from its associated
primary volume. The secondary volume is available for host read requests only. Write requests to the
secondary volume are not permitted. In the event of a disaster or catastrophic failure of the primary site, the
secondary volume can be promoted to a primary role.

Simple Network Management Protocol (SNMP)

CONTEXT [Network] [Standards] An IETF protocol for monitoring and managing systems and devices in a
network. The data being monitored and managed is defined by a Management Information Base (MIB). The
functions supported by the protocol are the request and retrieval of data, the setting or writing of data, and
traps that signal the occurrence of events. (The Dictionary of Storage Networking Terminology)

simplex

A one-way transmission of data. In simplex communication, communication can only flow in one direction and
cannot flow back the other way.
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snapshot repository volume

A volume in the storage array that is made as a resource for a snapshot volume. A snapshot repository
volume holds snapshot volume metadata and copy-on-write data for a specified snapshot volume.

snapshot volume

A point-in-time image of a standard volume. A shapshot is the logical equivalent of a complete physical copy,
but a snapshot is created much more quickly than a physical copy. In addition, a snapshot requires less
unconfigured capacity.

SNMP trap

A notification event issued by a managed device to the network management station when a significant event
occurs. A significant event is not limited to an outage, a fault, or a security violation.

Solid State Disk (SSD)

[Storage System] A disk whose storage capability is provided by solid-state random access or flash memory
rather than magnetic or optical media.

A solid state disk generally offers very high access performance compared to that of rotating magnetic disks,
because it eliminates mechanical seek and rotation time. It may also offer very high data transfer capacity.
Cost per byte of storage, however, is typically higher. (The Dictionary of Storage Networking Terminology)

source volume

A standard volume in a volume copy that accepts host input/output (I/O) and stores application data. When
the volume copy is started, data from the source volume is copied in its entirety to the target volume.

standard volume

A logical component created on a storage array for data storage. Standard volumes are also used when
creating snapshot volumes and remote mirrors.

storage management station

A computer running storage management software that adds, monitors, and manages the storage arrays on a
network.

storage partition

A logical entity that is made up of one or more storage array volumes. These storage array volumes can be
accessed by a single host or can be shared with hosts that can be part of a host group.

striping

CONTEXT [Storage System] Short for data striping; also known as Redundant Array of Independent Disks
(RAID) Level 0 or RAID 0. A mapping technique in which fixed-size consecutive ranges of virtual disk

data addresses are mapped to successive array members in a cyclic pattern. (The Dictionary of Storage
Networking Terminology)
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target volume

A standard volume in a volume copy that contains a copy of the data from the source volume.

topology

The logical layout of the components of a computer system or network and their interconnections. Topology
deals with questions of what components are directly connected to other components from the standpoint
of being able to communicate. It does not deal with questions of physical location of components or
interconnecting cables. (The Dictionary of Storage Networking Terminology)

Unconfigured Capacity node

The capacity present in the storage array from drives that have not been assigned to a volume group.

volume

The logical component created for the host to access storage on the storage array. A volume is created from
the capacity available on a volume group. Although a volume might consist of more than one drive, a volume
appears as one logical component to the host.

Volume Copy

A premium feature that copies data from one volume (the source volume) to another volume (the target
volume) within a single storage array.

volume group

A set of drives that is logically grouped and assigned a RAID level. Each volume group created provides the
overall capacity needed to create one or more volumes.

write caching

An operation in which data is moved from the host to the cache memory on the controllers. This operation
allows the controllers to copy the data to the drives that comprise a volume. Write caching helps improve data
throughput by storing the data from the host until the controller can access the volume and move the data.
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This guide defines the hardware, power, and environmental requirements that must be met prior to the
installation of the following products:

The Model 3040 40U cabinet

The CE7900 controller tray

The CE7922 controller tray

The CE6998 controller tray

The CDE2600 controller-drive tray
The CDE2600-60 controller-drive tray
The CDE4900 controller-drive tray
The CDE3994 controller-drive tray

The AM1331 and AM1333 controller-drive trays

The AM1532 controller-drive tray
The AM1932 controller-drive tray
The DE1600 drive tray
The DE5600 drive tray
The DE6600 drive tray
The DE6900 drive tray
The FC4600 drive tray
The AT2655 drive tray
The FC2610 drive tray
The FC2600 drive tray
The DM1300 drive tray

About This Guide

This guide contains site preparation information that defines the hardware, power, and environmental
requirements.

Use this guide prior to delivery and installation to make sure that the appropriate and required preparation
tasks are completed. This guide does not explain procedures for installing the hardware trays or for installing
and configuring the software.

This guide helps you make decisions about ventilation, electrical power, floor loading, and network

configuration. Conduct a power survey to make sure that the storage array’s input power is free of noise,
spikes, and fluctuations.

Refer to the Product Release Notes for SANtricity ES Storage Manager® for any updated information

regarding hardware, software, or firmware products that might not be covered in this guide.
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Intended Readers

This guide is intended for system operators, system administrators, and technical support personnel who are
responsible for installation and setup of the storage array. They must have the following skills:

= Familiarity with computer system operations

= Understanding of disk storage technology, Redundant Array of Independent Disks (RAID) concepts,
networking, and Fibre Channel, Infiniband, and iSCSI technologies

= Basic knowledge of storage area network (SAN) hardware functionality (controllers, drives, and hosts)
and SAN cabling

Related Publications

The following guides have information that is related to the site preparation process. You can obtain any
of these documents by contacting a Customer and Technical Support representative or your storage
representative.

= Model 3040 40U Cabinet Hardware Installation Guide
= CE7900 Controller Tray Initial Setup Guide

= CE7922 Controller Tray Initial Setup Guide

= CE6998 Controller Tray Initial Setup Guide

= CDE2600 Controller-Drive Tray Initial Setup Guide

= CDE2600-60 Controller-Drive Tray Initial Setup Guide
= CDE4900 Controller-Drive Tray Initial Setup Guide

= CDE3994 Controller-Drive Tray Initial Setup Guide

= AM1331 and AM1333 Controller-Drive Trays Initial Setup Guide
= AM1532 Controller-Drive Tray Initial Setup Guide

= AM1932 Controller-Drive Tray Initial Setup Guide

= DE1600 Drive Tray Initial Setup Guide

= DES5600 Drive Tray Initial Setup Guide

= DEG6600 Drive Tray Initial Setup Guide

= DEG6900 Drive Tray Initial Setup Guide

= FC4600 Drive Tray Initial Setup Guide

= AT2655 Drive Tray Initial Setup Guide

= FC2610 Drive Tray Initial Setup Guide

= FC2600 Drive Tray Initial Setup Guide

= DM1300 Drive Tray Initial Setup Guide

= Product Release Notes for SANtricity ES Storage Manager

Web Address

For information related to the products mentioned in this document, go to the following website:

http://www.lsi.com/storage_home/products_home/external_raid/index.html
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Additional Information

From the LSI Technical Support website, you can find contact information, query the knowledge base, submit

a service request, download patches, or search for documentation. Visit the LS| Technical Support website at:
http://www.lIsi.com/support/index.html.
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Specifications of the Model 3040 40U Cabinet

The Model 3040 40U cabinet has these standard features:

A detachable rear door

Standard Electronic Industry Association (EIA) support rails that provide mounting holes for installing
devices into a standard 48.3-cm (19-in.) wide cabinet

Four roller casters and four adjustable leveling feet that are located beneath the cabinet for moving the
cabinet and then leveling the cabinet in its final location

A stability foot that stabilizes the cabinet after it is installed in its permanent location
Access openings for interface cables

Two AC power distribution units (PDUs) that allow integrated power connection and power handling
capacity for controller trays, controller-drive trays, and drive trays

iﬁ. WARNING (WO05) Risk of bodily injury — If the bottom half of the cabinet is empty, do not install
components in the top half of the cabinet. If the top half of the cabinet is too heavy for the bottom half, the
cabinet might fall and cause bodily injury. Always install a component in the lowest available position in the
cabinet.

.&. WARNING (WO07) Risk of bodily injury — Only move a populated cabinet with a forklift or adequate
help from other persons. Always push the cabinet from the front to prevent it from falling over.

A fully populated cabinet can weigh more than 909 kg (2000 Ib). The cabinet is difficult to move, even on a flat
surface. If you must move the cabinet along an inclined surface, remove the components from the top half of
the cabinet, and make sure that you have adequate help.
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Components of the Model 3040 40U Cabinet — Front View and Rear View

Q) @

Ventilation Cover
Interface Cable Access Openings
Rear Plate
EIA Support Rails
Vertical Support Rails
Cabinet Mounting Rails
Stability Foot
Adjustable Leveling Feet
Power Strip
. AC Power Distribution Units
Front of the Cabinet
Rear of the Cabinet
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You can configure the cabinet to meet your data storage needs. Standard cabinet configurations consist of a
combination of these types of trays:

= Controller tray — Contains one or two controllers, one interconnect-battery canister, and two power-fan
canisters.

= Controller-drive tray — Contains drives, redundant cooling fans and power supplies, and, depending on
the model, one or two controllers.

= Drive tray — Contains drives, redundant cooling fans and power supplies, and one or two environmental
services monitors (ESMs).
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The following table lists the limitations when populating your cabinet with DE6900 drive trays.

DEG6900 Drive Trays That Can Be Installed in the Cabinet

Number of Controller Trays | Controller Tray Maximum Number
of DE6900 Drive
Trays

1 (72A PDUs are required CE7900 controller tray | 8
if you are installing DE6900
drive trays)

2 (72A PDUs are required CE7900 controller tray | 8
if you are installing DE6900
drive trays)

DEG6600 Drive Trays That Can Be Installed in the Cabinet

Number of Controller Trays | Controller Tray Maximum Number
of DE6900 Drive
Trays

1 (72A PDUs are required CDE2600-60 2

if you are installing DE6600 controller-drive tray

drive trays)

The following table displays the maximum combination of FC4600 drive trays allowed in one cabinet.

FC4600 Drive Trays That Can Be Installed in the Cabinet

Number of Controller Trays or Controller-Drive Trays and | Maximum

the Specific Types Number of
FC4600 Drive
Trays
0 No controller trays or controller-drive trays 13
1 CE7900 controller tray, CE7922 controller tray, or | 12
CE6998 controller tray
CDE4900 controller-drive tray or CDE3994 6
controller-drive tray
2 CE7900 controller trays, CE7922 controller trays, | 10
CE6998 controller trays, or CDE4900 controller-
drive trays
CDE4900 controller-drive tray or CDE3994 11

controller-drive tray
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Number of Controller Trays or Controller-Drive Trays and | Maximum
the Specific Types Number of
FC4600 Drive
Trays
3 CE7900 controller trays, CE7922 controller trays, | 9
CE6998 controller trays, or CDE4900 controller-
drive trays
CDE4900 controller-drive tray or CDE3994 10
controller-drive tray
4 CE7900 controller trays, CE7922 controller trays, | 8
CE6998 controller trays, or CDE4900 controller-
drive trays
CDE4900 controller-drive tray or CDE3994 9
controller-drive tray
5 CDE4900 controller-drive tray or CDE3994 8
controller-drive tray

February 2011

The following table displays the maximum combination of DM1300 drive trays allowed in one cabinet.

DM1300 Drive Trays That Can Be Installed in the Cabinet

Number of Controller-Drive Tray Maximum Number
Controller-Drive of DM1300 Drive
Trays Trays
1 AM1331 or AM1333 controller-drive tray 3
or AM1532 controller-drive tray or AM1932
controller-drive tray
2 AM1331 or AM1333 controller-drive trays 6
or AM1532 controller-drive tray or AM1932
controller-drive trays
3 AM1331 or AM1333 controller-drive trays 9
or AM1532 controller-drive tray or AM1932
controller-drive trays
4 AM1331 or AM1333 controller-drive trays 12
or AM1532 controller-drive tray or AM1932
controller-drive trays
5 AM1331 or AM1333 controller-drive trays 15
or AM1532 controller-drive tray or AM1932
controller-drive trays

m NOTE These configurations are based on the standard storage array configurations that are shipped
from the factory. The number of controller trays, controller-drive trays, and drive trays in a cabinet can be
modified at the customer site.
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Make sure that the area where you will place the cabinet has sufficient space to install and service the cabinet
and the storage array components.

Dimensions of the Model 3040 40U Cabinet — Front View

:}‘H '_/"'.{.--.

P ~ 76096 cm
(24.00 in.)

101.60 cm_
(40.00 in.)

188.12 cm
(78.00 in.)

.
2032 cm * &
(8.001in.) ™ 8.89 cm
(3.50 in.)

.& ATTENTION Risk of damage to flooring — The weight of the cabinet might exceed the flooring
load specifications. A fully-loaded 3040 40U cabinet weighs up to 1090 kg (2400 Ib). Before you install your

components, make sure that your flooring is strong enough to support the weight of the cabinet and its
components.

Record the total weight of your cabinet and its components. Keep this information in a place where you can
refer to it when you check for flooring load restrictions or elevator weight restrictions.
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Weights of the Model 3040 40U Cabinet, Trays, and Crate

Component

Weight

Notes

Cabinet

138.80 kg (306.0
Ib)

Empty with the rear door
installed

Power distribution unit (PDUs [pair])

19.96 kg (44.0
Ib)

Mounting rails (pair)

1.59 kg (3.50 Ib)

CE7900 controller tray

36.79 kg (81.1
Ib)

Maximum configuration

CE7922 controller tray

36.79 kg (81.1
Ib)

Maximum configuration

CE6998 controller tray

36.79 kg (81.1
Ib)

Maximum configuration

CDE2600 controller-drive tray

27 kg (59.52 Ib)

Maximum configuration

CDEZ2600-60 controller-drive tray

105.2 kg (232.0
Ib)

Maximum configuration

CDE4900 controller-drive tray

38.15 kg (84.1
Ib)

Maximum configuration

CDE3994 controller-drive tray

38.60 kg (85.1
Ib)

Maximum configuration

AM1331 controller-drive tray

25.58 kg (63.0
Ib)

Maximum configuration

AM1333 controller-drive tray

25.58 kg (63.0
Ib)

Maximum configuration

AM1932 controller-drive tray

25.58 kg (63.0
Ib)

Maximum configuration

DEG6600 drive tray

105.2 kg (232.0
Ib)

Maximum configuration

DE6900 drive tray

100.0 kg (220.0
Ib)

Maximum configuration

FC4600 drive tray

42.18 kg (93.0
Ib)

Maximum configuration

AT2655 drive tray

40.0 kg (88.0 Ib)

Maximum configuration

FC2610 drive tray

40.0 kg (88.0 Ib)

Maximum configuration

FC2600 drive tray

40.4 kg (89.0 Ib)

Maximum configuration
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Component Weight Notes

DM1300 drive tray 25.86 kg (57.0 Maximum configuration
Ib)

Shipping crate (worldwide 136.08 kg (300.0 | Empty

shipments only) Ib)

An air-conditioned cooling environment helps to make sure that the ambient temperatures surrounding the
cabinet are maintained. This type of environment helps your storage array components to run at operating
temperatures that will enhance the overall reliability of your storage.

Temperature Requirements and Humidity Requirements for the Model 3040 40U Cabinet

Environment Temperature Range | Temperature Relative
Change Humidity

Operating* 10°Cto 35° C 10°C per hour 20% to 80%
(50°F to 95°F) (18°F per hour)

Storage —10°C to 45°C 15°C per hour 10% to 90%
(14°F to 113°F) (27°F per hour)

Transit —40°C to 65°C 20°C per hour 5% to 95%
(-40°F to 149°F) (36°F per hour)

*If you plan to operate a storage array at an altitude between 1000 m to 3000 m

(3280 ft to 9842 ft) above sea level, lower the environmental temperature 1.7°C

(3.3°F) for every 1000 m (3280 ft) above sea level.

The maximum allowed dew point is 28°C (82°F), with a maximum humidity gradient of 10 percent per hour.

Altitude Ranges for the Model 3040 40U Cabinet

Environment Altitude

Operating 30.5 m (100 ft) below sea level to 3000 m (9842 ft) above sea level

Storage 30.5 m (100 ft) below sea level to 3000 m (9842 ft) above sea level

Transit 30.5 m (100 ft) below sea level to 12,000 m (40,000 ft) above sea
level

Air flows through the cabinet from the front to the rear. Allow at least 76 cm (30 in.) of clearance in front of the
cabinet, and at least 61 cm (24 in.) of clearance behind the cabinet for service clearance, ventilation, and heat
dissipation. The total depth required for the cabinet plus clearance is 240 cm (94 in.). The cabinet does not
require side clearances.
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Area Requirements for the Model 3040 40U Cabinet — Top View

@

©CeNOALNE

=
o

11.

Rear of the Cabinet

Required Rear Service Area — 61 cm (24 in.)
Cable Access

Roller Caster

Adjustable Leveling Foot

Required Front Service Area — 76 cm (30 in.)
Width of the Cabinet — 61 cm (24 in.)

Front of the Cabinet

Depth of the Cabinet — 102 cm (40 in.)

. Computer Floor Grid — 61 cm x 61 cm (24 in. x 24 in.)

Total Clearance Depth — 240 cm (94 in.)

B3001-00

Do not place anything in front of the cabinet or behind the cabinet that would interfere with air flow. The
cabinet’s ventilation is essential to make sure that ambient air is available to correctly cool your storage array.

Total heat dissipation is a function of the number and type of trays that are installed in the cabinet. Use
the table in Model 3040 40U Cabinet Power Requirements to calculate the total heat dissipation for your
configuration. For the total Btu/Hr for the cabinet, add the value for each of the individual trays together.

Model 3040 40U Cabinet Site Wiring and Power

The AC power distribution units in the cabinet use common industrial wiring.
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AC power source — The AC power source must provide the correct voltage, current, and frequency that
are specified on the tray and the serial number label.

Protective ground — Site wiring must include a protective ground connection to the AC power source.

m NOTE Protective ground is also known as safety ground or chassis ground.

Circuit overloading — Power circuits and associated circuit breakers must provide enough power and
overload protection. An external, independent AC power source that is isolated from large switching loads
is recommended to run your storage array. The power going to the AC power distribution boxes and other
components in the cabinet should not have air-conditioning motors, elevator motors, or factory loads on
the same circuit.

Tray power distribution — All units attached to the two individual power strip outlets inside the cabinet
must be wide-ranging between 180 VAC and 264 VAC, 50-60 Hz.

Power interruptions — The cabinet and trays can withstand these applied voltage interruptions:

- Input transient — 50 percent of the nominal voltage
- Duration — One-half cycle
- Maximum frequency — Once every 10 seconds

Power failures — If a total power failure occurs, the trays in the cabinet automatically perform a power#on
recovery sequence without operator intervention.

AC Power Requirements for the Model 3040 40U Cabinet

Parameter

Requirement

Nominal voltage

200 VAC to 240 VAC

Frequency

50 Hz to 60 Hz

Nominal current (typical)

of trays that are installed in the cabinet.

Varies depending upon the number and type

10.0At0240A

The Model 3040 40U cabinet contains power strips that provide either 48A or 72A of usable power.

The 48A power strips provide up to 48A of usable power through four 12A banks of power. This power is
provided to 21 power outlets that are located in the rear of the cabinet.

The 72A power strips provide up to 72A of usable power through six 12A banks of power. This power is
provided by 24 ICE320 power outlets on each power distribution unit (PDU). The 72A power strips are only

used with the DE6900 drive tray.

.& ATTENTION Risk of exceeding maximum amperage — You must calculate the load of the devices in
the cabinet to make sure that you do not exceed the 24.0 A maximum. As an example, one controller tray (2.2

A) and four drive trays (1.8 A each) would draw approximately 9.4 A (2.2 +1.8 + 1.8 + 1.8 + 1.8).

LSI Corporation
-110-



SANtricity_10.77

Power Calculations and Heat Calculations for the Model 3040 40U Cabinet

Component KVA Watts | Btu/ Amps (240
Hr VAC)

Cabinet PDU (for 48A 9.60* [ 9600* | 32,7841

PDUSs)

Cabinet PDU (for 72A 14.4 14400 | 49,176

PDUs)

Cabinet PDU/12A bank 2.40* | 2400* | 8196*
(for both 48A and 72A

PDUs)

CE7900 controller tray 0.562 | 540 1842 | 2.25
CE7922 controller tray 0.562 | 540 1842 | 2.25
CE6998 controller tray 0.546 | 525 1811 | 2.19

CDEZ2600-60 controller- 1.268 | 1222 | 4180 | 6.30
drive tray

CDE4900 controller-drive 0.624 | 600 2047 2.50
tray

CDE3994 controller-drive 0.624 | 600 2047 | 2.50
tray

AM1331lor AM1333 0.398 | 394 1346 | 2.30
controller-drive tray

AM1932 controller-drive 0.458 | 453 1548 2.30
tray

DE6600 drive tray 1.268 | 1222 | 4180 | 6.30
(requires 72A PDUs)

DE6900 drive tray 1.71 1632 | 5570 | 6.00
(requires 72A PDUSs)

FC4600 drive tray 0.462 | 444 1517 | 1.85
AT2655 drive tray 0.329 | 316 1078 | 1.65
FC2610 drive tray 0.384 | 369 1526 | 1.65
FC2600 drive tray 0.375 | 366 1229 | 1.65
DM1300 drive tray 0.362 | 358 1224 | 2.30

*The maximum ratings at 200 VAC. The Btu/Hr calculation is based on

the maximum current rating that the power distribution unit can provide.
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To prevent personal injury or electrostatic discharge (ESD), make sure that the cabinet is correctly grounded.
The ground must have the correct low impedance so that there is no build-up of voltage on any equipment or
on any exposed surfaces. Grounding is especially important to eliminate shock hazards, and to facilitate the
operation of circuit-protective devices.

Use good metal-to-metal bonding techniques, such as bared metal washers and internal star washers or
external star washers. It is not enough to provide ground paths through anodized material or hinges. Never
use sheet metal screws to attach a ground. Refer to the Underwriters Laboratory (UL) safety agency for more
information about the correct grounding techniques to use.

Consider a low impedance grounding and lightning protection when you plan for and install an electrical
system. Your electrical contractor must meet local code requirements and national code requirements when
installing an electrical system.

NOTE Local codes and local standards might have more stringent requirements. Always comply with
local codes.

The Model 3040 40U cabinet has two identical AC power distribution units, each of which has a separate
power cord. Depending on your configuration, each AC power distribution unit supports either North American
(USA and Canada) components or worldwide (excluding USA and Canada) components. Each AC power
distribution unit includes these parts:

= Two cords per side, NEMA L6-30P or IEC 309
= Four circuit breakers per side, 15 A each, for 48A PDUs
= Six circuit breakers per side, 15 A each, for 72A PDUs

= Twenty IEC 320 power outlets per side, plus an additional outlet for the optional fan tray

NOTE For pluggable equipment, the electrical outlet must be installed near the equipment and must be
easily accessible.
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Circuit Breakers and Electrical Outlets for 48A PDUs

agrpwdE

Controller Tray

Power Strip

Drive Tray

AC Power Distribution Unit
AC Power Cords
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Circuit Breakers and Electrical Outlets for 72A PDUs

B3E02405

1. Circuit Breakers
2. Electrical Outlets

Model 3040 40U Cabinet Power Cords and Receptacles

The cabinet is equipped with two AC power distribution units. Each AC power distribution unit contains four
15-A circuit breakers on each side. Depending on your installation, the AC power distribution units in your
cabinet have either North American (USA and Canada) power cords or worldwide (except USA and Canada)

power cords. Connect each AC power distribution unit power cord to an independent power source outside of
the cabinet.

NEMA L6-30 Power Cord and Receptacle (North American)

1. 250-VAC, 30-A Plug (North American)
2.  Receptacle
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IEC 309 Power Cord and Receptacle (Worldwide, except USA and Canada)

1. 230-VAC, 32-A Plug (Worldwide, except USA and Canada)
2.  Receptacle
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Specifications of the CE7900 Controller Tray

The CE7900 controller tray is a compact, rackmounted unit that provides high-capacity disk storage for Fibre
Channel, Infiniband, and iSCSI environments, depending on the choice of the host interface card.

The CE7900 controller tray contains two power-fan canisters that include the power supplies and fans.
One power-fan canister can provide electrical power and cooling to the controller tray if the other power-fan
canister is turned off or malfunctions.

In the front, behind the bezel, are two power-fan canisters and one interconnect-battery canister.

CE7900 Controller Tray — Front View

1. Power-Fan Canisters (Left and Right) and the Interconnect-Battery Canister (Center)
2.  Top of the CE7900 Controller Tray

In the rear are two controller canisters with controller A on the top and controller B on the bottom. Controller A
is upside down, and controller B is right-side up.

CE7900 Controller Tray — Rear View

LSI Corporation
-116 -



SANtricity_10.77

The CE7900 controller tray conforms to the 48.3-cm (19-in.) rack standard.

Dimensions of the CE7900 Controller Tray — Front View
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Weights of the CE7900 Controller Tray
Unit Weight
Maximum* Empty** Shipping***

CE7900 controller 36.79 kg (81.11b) | 13.15 kg (29.0 Ib) | 49.44 kg (109.0 Ib)
tray

*Maximum weight indicates a controller tray with all of its components installed.
*Empty weight indicates a controller tray with the controller canisters, the power-fan
canisters, and the interconnect-battery canister removed.

***Shipping weight indicates the maximum weight of a controller tray and all shipping
material.

Component Weights of the CE7900 Controller Tray

Component Weight

Controller canister 6.24 kg (13.8 Ib)

Power-fan canister 3.719 kg (8.20 Ib)

Interconnect-battery canister (with two batteries | 4.082 kg (9.00 Ib)
installed)
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Component

Weight

Battery canister

1.134 kg (2.50 Ib)

Shipping Carton Dimensions for the CE7900 Controller Tray

Height

Width

Depth

44.45 cm (17.50 in.) — Includes the
height of the pallet.

62.23 cm (24.50 in.)

78.74 cm (31.00 in.)

Temperature Requirements and Humidity Requirements for the CE7900 Controller Tray

Condition

Parameter

Requirement

Temperature*

Operating range

10°C to 40°C (32°F to 104°F)

Maximum rate of change

10°C (18°F) per hour

Storage range

—10°C to 65°C (14°F to 149°F)

Maximum rate of change

15°C (27°F) per hour

Transit range

—40°C to 65°C (—40°F to
149°F)

Maximum rate of change

20°C (36°F) per hour

Relative humidity
(no condensation)

Operating range

20% to 80%

Storage range

10% to 93%

Transit range

5% to 95%

Maximum dew point

26°C (79°F)

Maximum gradient

10% per hour

*If you plan to operate a system at an altitude between 1000 m to 3048 m (3280 ft
to 10,000 ft) above sea level, lower the environmental temperature 1.7°C (3.3°F) for
every 1000 m (3280 ft) above sea level.
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Altitude Ranges for the CE7900 Controller Tray

Environment

Altitude

Operating 30.5 m (100 ft) below sea level to 3048 m (10,000 ft) above sea
level

Storage 30.5 m (100 ft) below sea level to 3048 m (10,000 ft) above sea
level

Transit 30.5 m (100 ft) below sea level to 12,000 m (40,000 ft) above sea

level

February 2011

Airflow goes from the front of the controller tray to the rear of the controller tray. Allow at least 76 cm (30 in.)
of clearance in front of the controller tray and at least 61 cm (24 in.) of clearance behind the controller tray for
service clearance, ventilation, and heat dissipation.

Airflow Through the CE7900 Controller Tray — Front View

The tabulated power and heat dissipation values in the following table are the maximum measured operating
power. Maximum configuration units are typically operated at higher data rates or have larger random access
memory (RAM) capabilities.

Power Ratings and Heat Dissipation for the CE7900 Controller Tray

Component KVA Watts Btu/Hr Amps (240
(AC) VAC)
CE7900 controller tray 0.562 540 1842 2.25
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Sound Levels for the CE7900 Controller Tray

Measurement Level
Sound power 6.0 bels
Sound pressure 60 dBA

The agency ratings for the CE7900 controller tray are 5.40 A at 100 VAC and 2.25 A at 240 VAC. These
ratings are the overall maximum currents for this system.

The CE7900 controller tray uses wide-ranging redundant power supplies that automatically accommodate
voltages to the AC power source. The power supplies operate within the range of 90 VAC to 264 VAC, at

a minimum frequency of 50 Hz and a maximum frequency of 60 Hz. Voltage levels can fluctuate within the
specified range. The power supplies meet standard voltage requirements for both North American (USA and
Canada) operation and worldwide (except USA and Canada) operation. The power supplies use standard
industrial wiring with line-to-neutral or line-to-line power connections.

Keep this information in mind when you prepare the installation site for the controller tray:

= Protective ground — Site wiring must include a protective ground connection to the AC power source.

NOTE Protective ground is also known as safety ground or chassis ground.

= Circuit overloading — Power circuits and associated circuit breakers must provide enough power
and overload protection. To prevent damage to the controller tray, isolate its power source from large
switching loads, such as air-conditioning motors, elevator motors, and factory loads.

= Power interruptions — The controller tray can withstand these applied voltage interruptions:

- Input transient — 50 percent of the nominal voltage
- Duration — One-half cycle
- Maximum frequency — Once every 10 seconds

= Power failures — If a total power failure occurs, the controller tray automatically performs a power-on
recovery sequence without operator intervention after the power is restored.

NOTE When a power failure occurs, the controller tray uses battery power to back up the data that is in
cache.

If you are installing a large storage array configuration, you must make sure that you are supplying the correct
AC source voltages and not creating an over-current situation.

When calculating the cabinet’s total power requirements, take the controller tray’s 540 W and divide it by
the cabinet’s input voltage. If you are using 240 VAC, you obtain a maximum current of 2.25 A. Then add
the amperage of each drive tray. If each drive tray uses 1.85 A, then 10 drive trays would use 18.5 A. In this
example, your total storage array would use a rated maximum of 20.75 A.
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Each CE7900 controller tray is shipped with two AC power cords. Each AC power cord connects one of
the power-fan canisters in the controller tray to an independent, external AC power source, such as a wall
receptacle, or to any acceptable uninterruptible power supply (UPS).

AC Power Distribution to a CE7900 Storage Array — Rear View
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AC Power Cord to the Drive Tray

AC Power Cord to the CE7900 Controller Tray
Power Strip Portion of the Power Distribution Unit
AC Power Cord to the External Power Source
Rear of the Cabinet
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The optional UPS equipment is either placed external from the cabinet, or it is placed at the bottom of the
cabinet. UPS devices provide a continuous supply of electrical power when utility power is unavailable. Some
UPS equipment can also provide power conditioning to protect your storage array from voltage spikes, line
noise, and undesirable power fluctuations, such as brownout. Contact an electrician to help you select and
install the correct UPS equipment.

The switched-rack power distribution unit (PDU) is also available for some customer-supplied cabinets. These
new PDUs are stand-alone, network-manageable devices that allow programmable control of the power
outlets. This capability enables you to control each outlet independently, manage power sequencing, and
monitor the aggregate current draw through the switched-rack PDU. Additional equipment may be used to
support temperature monitoring as well.

If you plan to use Ethernet connections from the storage management station to the controllers, you will use
the out-of-band management method. For this configuration, meet with your network administrator before
you order and install the equipment so that you can prepare for the setup and management of the devices
on the IP network. Each controller uses its Ethernet management ports to connect to the IP network and
communicate with the other devices on the IP network (often requiring a special application to set up the
protocol).
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Your network administrator can pre-assign the addresses that you need to manage the communication

between the devices on the IP network. Depending on your storage configuration, you will need the following
addresses:

= Up to two network IP addresses for each controller
= Up to two subnet mask addresses for each controller
= Either two IPv4 addresses (one static and one dynamic) or one IPv6 address for each controller

= A Dynamic Host Configuration Protocol (DHCP) address for each controller

If switches are used in your storage environment, you must know if zoning will be used, and how it will be
configured.

LSI Corporation
-122-



SANtricity_10.77 February 2011

Specifications of the CE7922 Controller Tray

The CE7922 controller tray is a compact, rackmounted unit that provides high-capacity disk storage for
Infiniband environments.

The CE7922 controller tray contains two power-fan canisters that include the power supplies and fans.
One power-fan canister can provide electrical power and cooling to the controller tray if the other power-fan
canister is turned off or malfunctions.

In the front, behind the bezel, are two power-fan canisters and one interconnect-battery canister.

CE7922 Controller Tray — Front View

3

1. Power-Fan Canisters (Left and Right)
2. Interconnect-Battery Canister (Center)
3. Top of the CE7922 Controller Tray

In the rear are two controller canisters, with controller A on the top and controller B on the bottom. Controller
A is upside down, and controller B is right-side up.

CE7922 Controller Tray — Rear View
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The CE7922 controller tray conforms to the 48.3-cm (19-in.) rack standard.

Dimensions of the CE7922 Controller Tray — Front View
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Weights of the CE7922 Controller Tray
Unit Weight
Maximum* Empty** Shipping***

CE7922 controller 36.79 kg (81.11b) | 13.15 kg (29.0 Ib) | 49.44 kg (109.0 Ib)
tray

*Maximum weight indicates acontroller tray with all of its components installed.
*Empty weight indicates a controller tray with the controller canisters, the power-fan
canisters, and the interconnect-battery canister removed.

***Shipping weight indicates the maximum weight of a controller tray and all shipping
material.

Component Weights of the CE7922 Controller Tray

Component Weight

Controller canister 6.24 kg (13.8 Ib)

Power-fan canister 3.719 kg (8.20 Ib)

Interconnect-battery canister (with two
batteries installed)

4.082 kg (9.00 Ib)
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Component

Weight

Battery canister

1.134 kg (2.50 Ib)

Shipping Carton Dimensions for the CE7922 Controller Tray

Height

Width

Depth

44.45 cm (17.50 in.) — Includes the
height of the pallet.

62.23 cm (24.50 in.)

78.74 cm (31.00 in.)

Temperature Requirements and Humidity Requirements for the CE7922 Controller Tray

Condition

Parameter

Requirement

Temperature*

Operating range

10°C to 40°C (32°F to 104°F)

Maximum rate of change

10°C (18°F) per hour

Storage range

—10°C to 65°C (14°F to 149°F)

Maximum rate of change

15°C (27°F) per hour

Transit range

—40°C to 65°C (—40°F to
149°F)

Maximum rate of change

20°C (36°F) per hour

Relative humidity
(no condensation)

Operating range

20% to 80%

Storage range

10% to 93%

Transit range

5% to 95%

Maximum dew point

26°C (79°F)

Maximum gradient

10% per hour

*If you plan to operate a system at an altitude between 1000 m to 3048 m (3280 ft
to 10,000 ft) above sea level, lower the environmental temperature 1.7°C (3.3°F) for
every 1000 m (3280 ft) above sea level.
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Altitude Ranges for the CE7922 Controller Tray

Environment

Altitude

Operating 30.5 m (100 ft) below sea level to 3048 m (10,000 ft) above sea
level

Storage 30.5 m (100 ft) below sea level to 3048 m (10,000 ft) above sea
level

Transit 30.5 m (100 ft) below sea level to 12,000 m (40,000 ft) above sea

level

February 2011

Airflow goes from the front of the controller tray to the rear of the controller tray. Allow at least 76 cm (30 in.)
in clearance in front of the controller tray and at least 61 cm (24 in.) in clearance behind the controller tray for
service clearance, ventilation, and heat dissipation.

Airflow Through the CE7922 Controller Tray — Front View

The tabulated power and heat dissipation values in the following table are the maximum measured operating
power. Maximum configuration units are typically operated at higher data rates or have larger random access
memory (RAM) capabilities.

Power Ratings and Heat Dissipation for the CE7922 Controller Tray

Component KVA Watts Btu/Hr Amps (240
(AC) VAC)
CE7922 controller tray 0.562 540 1842 2.25
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Sound Levels for the CE7922 Controller Tray

Measurement Level
Sound power 6.0 bels
Sound pressure 60 dBA

The agency ratings for the CE7922 controller tray are 5.40 A at 100 VAC and 2.25 A at 240 VAC. These
ratings are the overall maximum currents for this system.

The CE7922 controller tray uses wide-ranging redundant power supplies that automatically accommodate
voltages to the AC power source. The power supplies operate within the range of 90 VAC to 264 VAC, at

a minimum frequency of 50 Hz and a maximum frequency of 60 Hz. Voltage levels can fluctuate within the
specified range. The power supplies meet standard voltage requirements for both North American (USA and
Canada) operation and worldwide (except USA and Canada) operation. The power supplies use standard
industrial wiring with line-to-neutral or line-to-line power connections.

Consider this information when you prepare the installation site for the controller tray:

= Protective ground — Site wiring must include a protective ground connection to the AC power source.

NOTE Protective ground is also known as safety ground or chassis ground.

= Circuit overloading — Power circuits and associated circuit breakers must provide enough power
and overload protection. To prevent damage to the controller tray, isolate its power source from large
switching loads, such as air-conditioning motors, elevator motors, and factory loads.

= Power interruptions — The controller tray can withstand these applied voltage interruptions:

- Input transient — 50 percent of the nominal voltage
- Duration — One-half cycle
- Maximum frequency — Once every 10 seconds

= Power failures — If a total power failure occurs, the controller tray automatically performs a power-on
recovery sequence without operator intervention after the power is restored.

NOTE When a power failure occurs, the controller tray uses battery power to back up the data that is in
cache.

If you are installing a large storage array configuration, you must make sure that you are supplying the correct
AC source voltages and not creating an over-current situation.

When calculating the cabinet’s total power requirements, take the controller tray’s 540 W, and divide it by
the cabinet’s input voltage. If you are using 240 VAC, you obtain a maximum current of 2.25 A. Then add
the amperage of each drive tray. If each drive tray uses 1.85 A, then 10 drive trays would use 18.5 A. In this
example, your total storage array would use a rated maximum of 20.75 A.
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Each CE7922 controller tray is shipped with two AC power cords. Each AC power cord connects one of
the power-fan canisters in the controller tray to an independent, external AC power source, such as a wall
receptacle or an uninterruptible power supply (UPS).

AC Power Distribution to a CE7922 Storage Array — Rear View
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AC Power Cord to the Drive Tray

AC Power Cord to the CE7922 Controller Tray
Power Strip Portion of the Power Distribution Unit
AC Power Cord to the External Power Source
Rear of the Cabinet
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The optional UPS equipment is either placed external from the cabinet, or it is placed at the bottom of the
cabinet. UPS devices provide a continuous supply of electrical power when utility power is unavailable. Some
UPS equipment can also provide power conditioning to protect your storage array from voltage spikes, line
noise, and undesirable power fluctuations, such as brownout. Contact an electrician to help you select and
install the correct UPS equipment.

Switched-rack power distribution units (PDUSs) are also available for some customer-supplied cabinets. These
new PDUs are stand-alone, network-manageable devices that allow programmable control of the power
outlets. This capability enables you to control each outlet independently, manage power sequencing, and
monitor the aggregate current draw through the switched-rack PDU. Additional equipment may be used to
support temperature monitoring as well.

If you plan to use Ethernet connections from the storage management station to the controllers, you will use
the out-of-band management method. For this configuration, meet with your network administrator before
you order and install the equipment so that you can prepare for the setup and management of the devices
on the IP network. Each controller uses its Ethernet management ports to connect to the IP network and
communicate with the other devices on the IP network (often requiring a special application to set up the
protocol).
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Your network administrator can pre-assign the addresses that you need to manage the communication

between the devices on the IP network. Depending on your storage configuration, you will need the following
addresses:

= Up to two network IP addresses for each controller
= Up to two subnet mask addresses for each controller
= Either two IPv4 addresses (one static and one dynamic) or one IPv6 address for each controller

= A Dynamic Host Configuration Protocol (DHCP) address for each controller

If switches are used in your storage environment, you must know if zoning will be used, and how it will be
configured.
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Specifications of the CE6998 Controller Tray

The CE6998 controller tray is a compact, rackmounted unit that provides high-capacity disk storage for Fibre
Channel environments.

The CE6998 controller tray contains two power-fan canisters that include the power supplies and fans.
One power-fan canister can provide electrical power and cooling to the controller tray if the other power-fan
canister is turned off or malfunctions.

In the front, behind the bezel, are two power-fan canisters and one interconnect-battery canister. In the rear
are two controller canisters, with controller A on the top and controller B on the bottom. Controller A is upside
down, and controller B is right-side up.

CE6998 Controller Tray — Front View and Rear View

The CE6998 controller tray conforms to the 48.3-cm (19-in.) rack standard.
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Dimensions of the CE6998 Controller Tray — Front View
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Weights of the CE6998 Controller Tray
Unit Weight
Maximum®* Empty** Shipping***

CE6998 controller 36.79 kg (81.1 Ib) | 13.15 kg (29.0 Ib) | 49.44 kg (109.0 Ib)
tray

*Maximum weight indicates a controller tray with all of its components installed.
**Empty weight indicates a controller tray with the controller canisters, the power-fan
canisters, and the interconnect-battery canister removed.

***Shipping weight indicates the maximum weight of the controller tray and all
shipping material.

Component Weights of the CE6998 Controller Tray

Component Weight
Controller canister 6.24 kg (13.8 Ib)
Power-fan canister 3.719 kg (8.20 Ib)

Interconnect-battery canister (with two 4.082 kg (9.00 Ib)
batteries installed)

Battery canister 1.134 kg (2.50 Ib)
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Shipping Carton Dimensions for the CE6998 Controller Tray

Height

Width Depth

44.45 cm (17.50 in.) — Includes the 62.23 cm (24.50 in.) 78.74 cm (31.00 in.)
height of the pallet.

Temperature Requirements and Humidity Requirements for the CE6998 Controller Tray

Condition Parameter Requirement
Temperature* Operating range 0°C to 40°C (32°F to 104°F)
Maximum rate of change 10°C (18°F) per hour
Storage range —10°C to 65°C (14°F to 149°F)
Maximum rate of change 15°C (27°F) per hour
Transit range —40°C to 65°C (—-40°F to
149°F)
Maximum rate of change 20°C (36°F) per hour
Relative humidity Operating range 20% to 80%
(no condensation)
Storage range 10% to 93%
Transit range 5% to 95%
Maximum dew point 26°C (79°F)
Maximum gradient 10% per hour

*If you plan to operate a system at an altitude between 1000 m to 3048 m (3280 ft
to 10,000 ft) above sea level, lower the environmental temperature 1.7°C (3.3°F) for
every 1000 m (3280 ft) above sea level.

Altitude Ranges for the CE6998 Controller Tray

Environment

Altitude

Operating 30.5 m (100 ft) below sea level to 3048 m (10,000 ft) above sea
level
Storage 30.5 m (100 ft) below sea level to 3048 m (10,000 ft) above sea

level
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Environment Altitude

Transit 30.5 m (100 ft) below sea level to 12,000 m (40,000 ft) above sea
level

February 2011

Airflow goes from the front of the controller tray to the rear of the controller tray. Allow at least 76 cm (30 in.)
of clearance in front of the controller tray and at least 61 cm (24 in.) of clearance behind the controller tray for
service clearance, ventilation, and heat dissipation.

Airflow Through the CE6998 Controller Tray — Front View

The tabulated power and heat dissipation values in the following table are the maximum measured operating

power. Maximum configuration units are typically operated at higher data rates or have larger random access
memory (RAM) capabilities.

Power Ratings and Heat Dissipation for the CE6998 Controller Tray

Component KVA Watts Btu/Hr Amps (240
(AC) VAC)
CE6998 controller tray 0.546 525 1791 2.19

Sound Levels for the CE6998 Controller Tray

Measurement Level
Sound power 6.0 bels
Sound pressure 60 dBA

LSI Corporation
-133-



SANtricity_10.77 February 2011

The agency ratings for the CE6998 controller tray are 5.25 A at 100 VAC and 2.19 A at 240 VAC. These
ratings are the overall maximum currents for this system.

The CE6998 controller tray uses wide-ranging redundant power supplies that automatically accommodate
voltages to the AC power source. The power supplies operate within the range of 90 VAC to 264 VAC, at

a minimum frequency of 50 Hz and a maximum frequency of 60 Hz. Voltage levels can fluctuate within the
specified range. The power supplies meet standard voltage requirements for both North American (USA and
Canada) operation and worldwide (except USA and Canada) operation. The power supplies use standard
industrial wiring with line-to-neutral or line-to-line power connections.

Keep this information in mind when you prepare the installation site for the controller tray:

= Protective ground — Site wiring must include a protective ground connection to the AC power source.

NOTE Protective ground is also known as safety ground or chassis ground.

= Circuit overloading — Power circuits and associated circuit breakers must provide enough power
and overload protection. To prevent damage to the controller tray, isolate its power source from large
switching loads, such as air-conditioning motors, elevator motors, and factory loads.

= Power interruptions — The controller tray can withstand these applied voltage interruptions:

- Input transient — 50 percent of the nominal voltage
- Duration — One-half cycle
- Maximum frequency — Once every 10 seconds

= Power failures — If a total power failure occurs, the controller tray automatically performs a power-on
recovery sequence without operator intervention after the power is restored.

NOTE When a power failure occurs, the controller tray uses battery power to back up the data that is in
cache.

If you are installing a large storage array configuration, you must make sure that you are supplying the correct
AC source voltages, and not creating an over-current situation.

When calculating the cabinet’s total power requirements, take the controller tray’s 525 W, and divide it by
the cabinet’s input voltage. If you are using 240 VAC, you obtain a maximum current of 2.19 A. Then add
the amperage of each drive tray. If each drive tray uses 1.85 A, then 10 drive trays would use 18.5 A. In this
example, your total storage array would use a rated maximum of 20.69 A.

Each CE6998 controller tray is shipped with two AC power cords. Each AC power cord connects one of
the power-fan canisters in the controller tray to an independent, external AC power source, such as a wall
receptacle, or to any uninterruptible power supply (UPS).

The optional UPS equipment is either placed external from the cabinet, or it is placed at the bottom of the
cabinet. UPS devices provide a continuous supply of electrical power when utility power is unavailable. Some
UPS equipment can also provide power conditioning to protect your storage array from voltage spikes, line
noise, and undesirable power fluctuations, such as brownout. Contact an electrician to help you select and
install the correct UPS equipment.
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Switched-rack PDUs are also available for some customer-supplied cabinets. These new PDUs are stand-
alone, network-manageable devices that allow programmable control of the power outlets. This capability
enables you to control each outlet independently, manage power sequencing, and monitor the aggregate
current draw through the switched-rack PDU. Additional equipment may be used to support temperature
monitoring as well.

If you plan to use Ethernet connections from the storage management station to the controllers, you will use
the out-of-band management method. For this configuration, meet with your network administrator before
you order and install the equipment so that you can prepare for the setup and management of the devices
on the IP network. Each controller uses its Ethernet management ports to connect to the IP network and
communicate with the other devices on the IP network (often requiring a special application to set up the
protocol).

Your network administrator can pre-assign the addresses that you need to manage the communication
between the devices on the IP network. Depending on your storage configuration, you will need the following
addresses:

= Up to two network IP addresses for each controller

= Up to two subnet mask addresses for each controller

= Either two IPv4 addresses (one static and one dynamic) or one IPv6 address for each controller
= A Dynamic Host Configuration Protocol (DHCP) address for each controller

If switches are used in your storage environment, you must know if zoning will be used, and how it will be
configured.
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Specifications of the CDE2600 Controller-Drive Tray

The CDE2600 controller-drive tray is available in a rackmount model, with a capacity of either 12 drives or 24
drives.

CDEZ2600 Controller-Drive Tray with 12 Drives — Front View

TBE15-05

1. End Caps (the Left End Cap Has the Controller-Drive Tray Summary LEDS)
2. Drive Canisters

CDE2600 Controller-Drive Tray with 24 Drives — Front View

1. End Caps (the Left End Cap Has the Controller-Drive Tray Summary LEDS)
2. Drive Canisters

CDE2600 Controller-Drive Tray Duplex Configuration — Rear View
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1. AC Power Connector on the AC Power-Fan Canister
2. AC Power Switch
3. DC Power Connector and DC Power Switch on the Optional DC Power-Fan Canister
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CDEZ2600 Controller-Drive Tray Simplex Configuration — Rear View
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1. AC Power Connector
2. AC Power Switch
3. Optional DC Power Connector and DC Power Switch

CDEZ2600 Controller-Drive Tray Dimensions

The CDE2600 controller-drive tray conforms to the 48.3-cm (19.0-in.) rack standard.

Dimensions of the CDE2600 Controller-Drive Tray (12-Drive Model) — Front View

argar-01

48.26 cm (19.00 in.)

8.64 cm
(3.40in.)

55.25 cm (21.75in.)
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Dimensions of the CDE2600 Controller-Drive Tray (24-Drive Model) — Front View
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Weights of the CDE2600 Controller-Drive Tray

Unit Weight

Maximum* Empty** Shipping***
Controller-Drive Tray, with 27 kg (59.52 18.60 kg (41.01 31.75 kg (70.0
twelve 8.89-cm (3.5-in.) drives | Ib) Ib) Ib)
Controller-Drive Tray, with 26 kg (57.32 21.70 kg (47.84 | 31.75kg (70.0
twenty-four 6.35-cm (2.5-in.) Ib) Ib) Ib)
drives

*Maximum weight indicates a controller-drive tray with all of its drives and other
components installed. Because drive weights can vary greatly, this value can vary from
the value specified as much as either 0.3 kg (0.66 Ib) times the maximum number of
drives per controller-drive tray for 3.5-in. SATA drives or 0.08 kg (0.18 Ib) times the
maximum number of drives per controller-drive tray for 2.5-in. SATA drives.

**Empty weight indicates a controller-drive tray with the controller canisters, the power-
fan canisters, and the drives removed.

***Shipping weight indicates the maximum weight of the controller-drive tray and
allshipping material.

Component Weight
Controller canister 2.131 kg (4.70 Ib)
Power-fan canister 2.500 kg (5.51 Ib)
2.5-in. SATA drive 0.3 kg (0.66 Ib)
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Component

Weight

3.5-in. SATA drive

1.0 kg (2.2 Ib)

Shipping Carton Dimensions for the CDE2600 Controller-Drive Tray

Height

Width

Depth

24.13 cm (9.5in.)*

63.50 cm (25 in.)

58.42 cm (23 in.)

24.13 cm (9.5 in.)**

68.58 cm (27 in.)

58.42 cm (23 in.)

*Controller-Drive Tray with twelve 3.5-in. drives.
**Controller-Drive Tray with twenty-four 2.5-in. drives.

Temperature Requirements and Humidity Requirements for the CDE2600 Controller-Drive Tray

Condition Parameter Requirement
Temperature Operating range (both cabinet | 10°C to 35°C (50°F to 104°F)
and subsystem)
Maximum rate of change 10°C (50°F) per hour
Storage range —10°C to 50°C (14°F to
122°F)
Maximum rate of change 15°C (59°F) per hour
Transit range —40°C to 60°C (-40°F to
140°F)
Maximum rate of change 20°C (68°F) per hour
Relative Operating range (both cabinet | 20% to 80%
humidity (no and subsystem)
condensation)
Storage range 10% to 90%
Transit range 5% to 90%
Operating gradient 10°C (50°F) per hour
maximum
Storage gradient 15°C (59°F) per hour
maximum
Transit gradient 20°C (68°F) per hour
maximum
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Condition Parameter Requirement
Maximum dew point 26°C (79°F)
Maximum gradient 10% per hour

*If you plan to operate a system at an altitude between 1000 m to 3000 m (3280 ft
to 9842 ft) above sea level, lower the environmental temperature 1.7°C (3.3°F) for
every 1000 m (3280 ft) above sea level.

Altitude Ranges for the CDE2600 Controller-Drive Tray

Environment | Altitude

Operating 30.5 m (100 ft) below sea level to 3000 m (9840 ft) above sea
level

Storage 30.5 m (100 ft) below sea level to 3000 m (9840 ft) above sea
level

Transit 30.5 m (100 ft) below sea level to 12,000 m (40,000 ft) above
sea level

Allow at least 76 cm (30 in.) of clearance in front of the controller-drive tray and 61 cm (24 in.) behind the
controller-drive tray for service clearance, ventilation, and heat dissipation.

Airflow Through the Controller-Drive Tray with 12 Drives — Front View
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1. 76 cm (30in.) clearance in front of the cabinet

2. 61 .cm (24 in.) clearance behind the cabinet

Airflow Through the Controller-Drive Tray with 24 Drives — Front View

1. 76 cm (30 in.) clearance in front of the cabinet

2. 61 cm (24 in.) clearance behind the cabinet

Power and Heat Dissipation for the CDE2600 Controller-Drive Tray

power-fan canisters and 24 drives

Component KVA Watts (AC) Btu/Hr
Controller canisters with two 0.400 399 1366
power-fan canisters and 12 drives

Controller canisters with two 0.331 330 1127

Acoustic Noise at 25°C for the CDE2600 Controller-Drive Tray

Measurement Level
Sound power (standby operation) 6.5 bels
maximum

Sound pressure (normal
operation)

65 dBA maximum
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The CDE2600 controller-drive tray uses wide-ranging, redundant power supplies that automatically
accommodate voltages to the AC power source or the optional —48-VDC power source. The power supplies
meet standard voltage requirements for both North American (USA and Canada) operation and worldwide
(except USA and Canada) operation. The power supplies use standard industrial wiring with line-to-neutral or
line-to-line power connections.

NOTE Power for the optional —48-VDC power configuration is supplied by a centralized DC power plant
instead of the AC power source in the cabinet. Refer to the associated manufacturer’s documentation for
specific DC power source requirements.

Keep this information in mind when you prepare the installation site for the controller-drive tray:

= Protective ground — Site wiring must include a protective ground connection to the AC power source or
the optional —48-VDC power source.

NOTE Protective ground is also known as safety ground or chassis ground.

= Circuit overloading — Power circuits and associated circuit breakers must provide enough power and
overload protection. To prevent damage to the controller-drive tray, isolate its power source from large
switching loads, such as air-conditioning motors, elevator motors, and factory loads.

= Power interruptions — The controller-drive tray can withstand these applied voltage interruptions:
- Input transient — 50 percent of the nominal voltage
- Duration — One-half cycle

- Frequency — Once every 10 seconds

= Power failures — If a total power failure occurs, the controller-drive tray automatically performs a power-
on recovery sequence without operator intervention.

AC Power Input

Each power supply contains one 10-A slow-blow fuse.

AC Power Requirements for the CDE2600 Controller-Drive Tray

Parameter Low Range High Range
Nominal voltage 100 VAC 240 VAC
Frequency 50 to 60 Hz 50 to 60 Hz
Idle current 3.97 A* 1.63 A**
Maximum operating current 4.25 A* 1.68 A**
Sequential Drive Group Spin Up | 4.27 A 1.76 A
Simultaneous Drive Spin Up 6.13 A 271A
System Rating Plate Label 70A 29A
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Parameter Low Range High Range

* Typical current: 100 VAC, 60 Hz at 0.87 power supply efficiency and 0.99 power
factor. These numbers can vary significantly, depending upon the drives tested in
the particular configuration.
**Typical current: 240 VAC, 60 Hz at 0.87 power supply efficiency and 0.99 power
factor. These numbers can vary significantly, depending upon the drives tested in
the particular configuration.

DC Power Input

Nominal input voltages for the DC power source are as follows:

= Low range: —42 VDC
= Highrange: —-60 VDC

The maximum operating current is 21.7 A.

Power factor correction is applied within the power supply, which maintains the power factor of the controller-
drive tray at greater than 0.95 with nominal input voltage.

Each CDE2600 controller-drive tray is shipped with two AC power cords. Each AC power cord connects one
of the power supplies in a controller-drive tray to an independent, external AC power source, such as a wall
receptacle or a UPS.

If you have a cabinet with internal power cabling, such as a ladder cord, you do not need the AC power cords
that are shipped with the controller-drive tray.

DC power is an option that is available for use with youra controller-drive tray and drive trays. For more
information, see CDE2600 Controller-Drive Tray Optional DC Power Connector Cables and Source Wires.

The CDE2600 controller-drive tray is shipped with —48-VDC power connector cables if the DC power option
is ordered. The —48-VDC power connector cable plugs into the DC power connector on the rear of the
controller-drive tray. The three source wires on the other end of the power connector cable connect the
controller-drive tray to centralized DC power plant equipment, typically through a bus bar above the cabinet.

.&. WARNING (W12) Risk of electrical shock — This unit has more than one power source. To remove
all power from the unit, all DC MAINS must be disconnected by removing all power connectors (item 4 below)
from the power supplies.
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Supply (Negative), Brown Wire, —-48 VDC
Return (Positive), Blue Wire

Ground, Green and Yellow Wire

DC Power Connector

pONPE

.&. WARNING (W14) Risk of bodily injury — A qualified service person is required to make the DC
power connection according to NEC and CEC guidelines.

Two (or, optionally, four) DC power connector cables are provided with each controller-drive tray. Two DC
power connectors are on the two DC power supplies on the rear of each controller-drive tray if additional
redundancy is required.

E NOTE It is not mandatory that you connect the second DC power connection on the DC power supplies
of the controller-drive tray. The second DC power connection is provided for additional redundancy only and
can be connected to a second DC power bus.

If you plan to use Ethernet connections from the storage management station to the controllers, you will use
the out-of-band management method. For this configuration, meet with your network administrator before
you order and install the equipment so that you can prepare for the setup and management of the devices
on the IP network. Each controller uses its Ethernet management ports to connect to the IP network and
communicate with the other devices on the IP network (often requiring a special application to set up the
protocol).

Your network administrator can pre-assign the addresses that you need to manage the communication
between the devices on the IP network. Depending on your storage configuration, you will need the following
addresses:

= Up to two network IP addresses for each controller

= Up to two subnet mask addresses for each controller

= Either two IPv4 addresses (one static and one dynamic) or one IPv6 address for each controller
= A Dynamic Host Configuration Protocol (DHCP) address for each controller

If switches are used in your storage environment, you must know if zoning will be used, and how it will be
configured.
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The CDE2600-60 controller-drive tray is a high-density SAS 2.0 (6-Gb/s) drive enclosure with 60 near-line
3.5” SAS drives, housed in five drawers with 12 drives each.

CDEZ2600-60 Controller-Drive Tray — Front View with Bezel Removed
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CDE2600-60 Controller-Drive Tray — Rear View
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The CDE2600-60 controller-drive tray conforms to the 48.3-cm (19.0-in.) rack standard.

1.
2.
3.
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Fan Canisters
Power Canisters

&

Controller-Drive Tray Canisters
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Dimensions of the CDE2600-60 Controller-Drive Tray — Front View

1778 cm
700 i

B2.55 cm (32.50 in.)

Weights of the CDE2600-60 Controller-Drive Tray

Unit Weight
Maximum* Empty** Shipping***
CDE2600-60 controller-drive tray | 105.2 kg (232 Ib) 59.8 kg (132 Ib) 193.2 kg (426 Ib)

*Maximum weight indicates a controller-drive tray with all of its drives and other components installed.
Because drive weights can vary greatly, this value can vary from the value specified as much as 0.3 kg
(0.6 Ib) times the maximum number of drives per drive tray for drives weighing 0.725 kg (1.6 Ib).
*Empty weight indicates a drive tray without the controller canisters, the power canisters, the fan
canisters, and the drives.

***Shipping weight indicates the empty weight of a drive tray and all shipping material, as well as the
weight of the 60 drives that are shipped separately in multipack cartons.

Component Weights of the CDE2600-60 Controller-Drive Tray

Component Weight

Controller canister 2.99 kg (6.60 Ib)

Power canister 2.5kg (5.51b)

Fan canister Approximately 1 kg (2.16 Ib)
Drive 0.74 kg (1.64 Ib)
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Shipping Carton Dimensions for the CDE2600-60 Controller-Drive Tray

Height

Width

Depth

48.26 cm (19in.)

60.96 cm (24.00 in.)

100.97 cm (39.75in.)

February 2011

Temperature Requirements and Humidity Requirements for the CDE2600-60 Controller-Drive Tray

condensation)

Condition Parameter Requirement
Temperature Operating range (both cabinet | 10°C to 35°C (50°F to 104°F)
and subsystem)
Maximum rate of change 10°C (50°F) per hour
Storage range —10°C to 50°C (14°F to
122°F)
Maximum rate of change 15°C (59°F) per hour
Transit range —40°C to 60°C (—40°F to
140°F)
Maximum rate of change 20°C (68°F) per hour
Relative Operating range (both cabinet | 20% to 80%
humidity (no and subsystem)

Storage range

10% to 90%

Transit range

5% to 90%

Operating gradient

10°C (50°F) per hour
maximum

Storage gradient

15°C (59°F) per hour
maximum

Transit gradient

20°C (68°F) per hour
maximum

Maximum dew point

26°C (79°F)

Maximum gradient

10% per hour

If you plan to operate a system at an altitude between 1000 m to 3000 m (3280 ft
to 9842 ft) above sea level, lower the environmental temperature 1.7°C (3.3°F) for
every 1000 m (3280 ft) above sea level.
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Altitude Ranges for the CDE2600-60 Controller-Drive Tray

Environment | Altitude

Operating 30.5 m (100 ft) below sea level to 3000 m (9842 ft) above sea
level

Storage 30.5 m (100 ft) below sea level to 3000 m (9842 ft) above sea
level

Transit 30.5 m (100 ft) below sea level to 12,000 m (40,000 ft) above sea
level

Airflow goes from the front of the CDE2600-60 controller-drive tray to the rear of the controller-drive tray.
Allow at least 81 cm (32 in.) of clearance in front of the CDE2600-60 controller-drive tray and at least 61 cm
(24 in.) of clearance behind the controller-drive tray for service clearance, ventilation, and heat dissipation.

Airflow Through the CDE2600-60 Controller-Drive Tray — Front View

1. 81 cm (32in.) clearance in front of the cabinet

2. 61 cm (24 in.) clearance behind the cabinet

The tabulated power and heat dissipation values in the following table are the maximum measured operating
power.
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Power Ratings and Heat Dissipation for the CDE2600-60 Controller-Drive Tray

Unit

CDEZ2600-60 controller-drive

tray with two power supplies,

two controller trays, 60 drives
(Seagate 2000-Gb SAS drives and
controllers), and two fan canisters,
full speed

KVA Watts Btu/hr
(AC)
1.268 1222 4180

Acoustic Noise at 25°C for the CDE2600-60 Controller-Drive Tray

Measurement

Level

Sound power (standby operation)

6.5 bels

Sound power (normal operation)

6.8 bels

Sound pressure

68 dBA

The CDE2600-60 controller-drive tray uses wide-ranging, redundant power supplies that automatically
accommodate voltages to the AC power source. The power supplies meet standard voltage requirements
for both North American (USA and Canada) operation and worldwide (except USA and Canada) operation.
The power supplies use standard industrial wiring with line-to-neutral power connections or line-to-line power

connections.

Keep this information in mind when you prepare the installation site for the controller-drive tray:

= Protective ground — Site wiring must include a protective ground connection to the AC power source.

m NOTE Protective ground is also known as safety ground or chassis ground.

= Circuit overloading — Power circuits and associated circuit breakers must provide enough power and
overload protection. To prevent damage to the drive tray, isolate its power source from large switching
loads, such as air-conditioning motors, elevator motors, and factory loads.

= Power interruptions — The controller-drive tray can withstand these applied voltage interruptions:

- Input transient — 50 percent of the nominal voltage

- Duration — One-half cycle

- Frequency — Once every 10 seconds

= Power failures — If a total power failure occurs, the drive tray automatically performs a power-on recovery
sequence without operator intervention after the power is restored.

Each power supply contains one 15-A slow-blow fuse.

LSI Corporation
- 149 -



SANtricity_10.77 February 2011

AC Power Requirements for the CDE2600-60 Controller-Drive Tray

Parameter Low Range High Range
Nominal voltage 200 VAC 240 VAC
Frequency 50 Hz 60 Hz

Idle current 51A 6.0 A
Maximum operating current 6.3A 7.56 A

Power factor correction is applied within the power supply, which maintains the power factor of the
CDEZ2600-60 controller-drive tray at greater than 0.95 with nominal input voltage.

Each CDE2600-60 controller-drive tray is shipped with two AC power cords, which fit the standard AC outlets
in the destination country. Each AC power cord connects one of the power canisters in the drive tray to an
independent, external AC power source, such as a wall receptacle, or to any uninterruptible power supply
(UPS).

m NOTE Possible risk of equipment failure — To ensure proper cooling, the CDE2600-60 controller-
drive tray always uses two power supplies.

If you plan to use Ethernet connections from the storage management station to the controllers, you will use
the out-of-band management method. For this configuration, meet with your network administrator before
you order and install the equipment so that you can prepare for the setup and management of the devices
on the IP network. Each controller uses its Ethernet management ports to connect to the IP network and
communicate with the other devices on the IP network (often requiring a special application to set up the
protocol).

Your network administrator can pre-assign the addresses that you need to manage the communication
between the devices on the IP network. Depending on your storage configuration, you will need the following
addresses:

= Up to two network IP addresses for each controller

= Up to two subnet mask addresses for each controller

= Either two IPv4 addresses (one static and one dynamic) or one IPv6 address for each controller
= A Dynamic Host Configuration Protocol (DHCP) address for each controller

If switches are used in your storage environment, you must know if zoning will be used, and how it will be
configured.
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Specifications of the CDE4900 Controller-Drive Tray

The CDE4900 controller-drive tray is available as a rackmount model that provides high-capacity disk storage
for Fibre Channel or iSCSI environments.

The CDE4900 controller-drive tray contains the components shown in the following figure.

CDE4900 Controller-Drive Tray — Front View and Rear View

TI0E1-07

stofooofleselicecfons

COOT 3 [¥]

(Front View) Drive Canister

Alarm Mute Switch

(Rear View) Link Rate Switch

Controller A (Inverted)

Power-Fan Canister

AC Power Connector

AC Power Switch

Battery Canister

Optional DC Power Connector and DC Power Switch

©oNOGOr LN R

CDE4900 Controller-Drive Tray Dimensions

The CDE4900 controller-drive tray conforms to the 48.3-cm (19.0-in.) rack standard.
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Dimensions of the CDE4900 Controller-Drive Tray — Front View

Weights of the CDE4900 Controller-Drive Tray

T e

-

“~._ 44.70 cm (17.60in.)

Unit

Weight

Maximum*

Empty**

Shipping***

CDE4900 controller-drive
tray

38.15 kg (84.1 Ib)

22.67 kg (50.0 Ib)

51.70 kg (114.0
Ib)

shipping material.

*Maximum weight indicates a controller-drive tray with all of its drives and other
components installed. Because drive weights can vary greatly, this value can vary from
the value specified as much as 0.3 kg (0.6 Ib) times the maximum number of drives per
controller-drive tray for drives weighing 1.0 kg (2.2 Ib).
*Empty weight indicates a controller-drive tray with the controller canisters, the power-
fan canisters, and the drives removed.
***Shipping weight indicates the maximum weight of a controller-drive tray and all

Component Weights of the Controller-Drive Tray

Component

Weight

Controller canister

1.995 kg (4.40 Ib)

Power-fan canister

3.629 kg (8.00 Ib)

ESM canister

1.814 kg (4.00 Ib)

Battery

0.544 kg (1.20 Ib)
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Component

Weight

Drive

Ib)

Approximately 1.0 kg (2.2

Shipping Carton Dimensions for the CDE4900 Controller-Drive Tray

Depth

Height Width

45.72 cm (18.00 in.) — 60.96 cm (24.00
Includes the height of the in.)

pallet.

81.28 cm (32.00
in.)

February 2011

Temperature Requirements and Humidity Requirements for the CDE4900 Controller-Drive Tray

Condition Parameter Requirement
Temperature* Operating range 10°C to 40°C (50°F to 104°F) without the
battery
10°C to 35°C (50°F to 95°F) with the
battery
Maximum rate of change | 10°C (18°F) per hour
Storage range —10°C to 50°C (14°F to 122°F) without the
battery
—10°C to 45°C (14°F to 113°F) with the
battery (three-month maximum in storage)
Maximum rate of change | 15°C (27°F) per hour
Transit range —40°C to 60°C (—40°F to 140° F) without
the battery
—20°C to 60°C (—4°F to 140°F) with the
battery (one-week maximum in transit)
Maximum rate of change [ 20°C (36°F) per hour
Relative Operating range 20% to 80%
humidity (no
condensation) Storage range 10% to 90%

Transit range

5% to 95%

Maximum dew point

26°C (79°F)
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Condition

Parameter

Requirement

Maximum gradient

10% per hour

*If you plan to operate a system at an altitude between 1000 m to 3000 m (3280 ft to 9842
ft) above sea level, lower the environmental temperature 1.7°C (3.3°F) for every 1000 m
(3280 ft) above sea level.

Altitude Ranges for the CDE4900 Controller-Drive Tray

Environment

Altitude

Operating 30.5 m (100 ft) below to 3,000 m (9840 ft) above sea level
Storage 30.5 m (100 ft) below to 3,000 m (9840 ft) above sea level
Transit 30.5 m (100 ft) below to 12,000 m (40,000 ft) above sea level

February 2011

Airflow goes from the front of the controller-drive tray to the rear of the controller-drive tray. Allow at least 76
cm (30 in.) of clearance in front of the controller-drive tray and at least 61 cm (24 in.) of clearance behind the
controller-drive tray for service clearance, ventilation, and heat dissipation.

Airflow Through the CDE4900 Controller-Drive Tray — Front View

The tabulated power and heat dissipation values in the following table are the maximum measured operating
power. Maximum configuration units are typically operated at high data rates or have larger random access
memory (RAM) capabilities.
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Power Ratings and Heat Dissipation for the CDE4900 Controller-Drive Tray

Component KVA Watts (AC) | Btu/Hr Amps (240
VAC)

CDEA4900 controller-drive | 0.624 600 2047 2.50

tray

Sound Levels for the CDE4900 Controller-Drive Tray

Measurement Level
Sound power 6.5 bels
Sound pressure 65 dBA

The agency ratings for the CDE4900 controller-drive tray are 6.00 A at 100 VAC and 2.50 A at 240 VAC.
These ratings are the overall maximum AC currents for this system.

The CDE4900 controller-drive tray uses wide-ranging, redundant power supplies that automatically
accommodate voltages to the AC power source or the optional —48-VDC power source. The power supplies
meet standard voltage requirements for both North American (USA and Canada) operation and worldwide
(except USA and Canada) operation. The power supplies use standard industrial wiring with line-to-neutral or
line-to-line power connections.

m NOTE Power for the optional —48-VDC power configuration is supplied by a centralized DC power plant
instead of the AC power source in the cabinet. Refer to the associated manufacturer’s documentation for
specific DC power source requirements.

Keep this information in mind when you prepare the installation site for the controller-drive tray:

= Protective ground — Site wiring must include a protective ground connection to the AC power source or
the optional —48-VDC power source.

m NOTE Protective ground is also known as safety ground or chassis ground.

= Circuit overloading — Power circuits and associated circuit breakers must provide enough power and
overload protection. To prevent damage to the controller-drive tray, isolate its power source from large
switching loads, such as air-conditioning motors, elevator motors, and factory loads.

= Power interruptions — The controller-drive tray can withstand these applied voltage interruptions:
- Input transient — 50 percent of the nominal voltage
- Duration — One-half cycle
- Maximum frequency — Once every 10 seconds

= Power failures — If a total power failure occurs, the controller-drive tray automatically performs a power-
on recovery sequence without operator intervention after the power is restored.
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m NOTE When a power failure occurs, the controller-drive tray uses battery power to back up the data

that is in cache.

If you are installing a large storage system configuration, you must make sure that you are supplying the
correct AC source voltages, and not creating an over-current situation.

AC Power Input

Each power supply contains one 15-A slow-blow fuse.

AC Power Requirements for the CDE4900 Controller-Drive Tray

Parameter Low Range High Range
Nominal voltage 115 VAC 230 VAC
Frequency 50 to 60 Hz 50 to 60 Hz
Idle current 3.81 A* 1.98 A**
Maximum operating current 3.96 A* 2.06 A**
Maximum surge current 5.52 A* 2.72 A**

factor.

factor.

*Typical current: 115 VAC, 60 Hz at 0.77 power supply efficiency and 0.96 power

**Typical current: 230 VAC, 60 Hz at 0.77 power supply efficiency and 0.96 power

DC Power Input

Nominal input voltages for the DC power source are as follows:

= Lowrange: -36 VDC
= Highrange: —72 VDC

The maximum operating current is 17 A.

Power factor correction is applied within the power-fan canister of each CDE4900 controller-drive tray, which
maintains the power factor of the controller-drive tray at greater than 0.96 with nominal input voltage.

Each CDE4900 controller-drive tray is shipped with two AC power cords, which fit the standard AC outlets
in the destination country. Each AC power cord connects one of the power-fan canisters in the controller-
drive tray to an independent, external AC power source, such as a wall receptacle or an uninterruptible power

supply (UPS).
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DC power is an option that is available for use with your controller-drive tray and drive tray. For more
information, see “CDE4900 Controller-Drive Tray Optional DC Power Connector Cables and Source Wires”.

If you have a cabinet with internal power cabling, such as a ladder cord, you do not need the AC power cords
that are shipped with the controller-drive tray.

The CDE4900 controller-drive tray is shipped with —48-VDC power connector cables if the DC power option
is ordered. The —48-VDC power connector cable plugs into the DC power connector on the rear of the
controller-drive tray. The three source wires on the other end of the power connector cable connect the
controller-drive tray to centralized DC power plant equipment, typically through a bus bar above the cabinet.

.&. WARNING (W12) Risk of electrical shock — This unit has more than one power source. To remove
all power from the unit, all DC MAINS must be disconnected by removing all power connectors (item 4 below)
from the power supplies.

Supply (Negative), Brown Wire, —-48 VDC
Return (Positive), Blue Wire

Ground, Green and Yellow Wire

DC Power Connector

pONPE

.&. WARNING (W14) Risk of bodily injury — A qualified service person is required to make the DC
power connection according to NEC and CEC guidelines.

Two (or, optionally, four) DC power connector cables are provided with each controller-drive tray. Two DC
power connectors are on the two DC power supplies on the rear of each controller-drive tray if additional
redundancy is required.

m NOTE It is not mandatory that you connect the second DC power connection on the DC power supplies
of the controller-drive tray. The second DC power connection is provided for additional redundancy only and
can be connected to a second DC power bus.

If you plan to use Ethernet connections from the storage management station to the controllers, you will use
the out-of-band management method. For this configuration, meet with your network administrator before
you order and install the equipment so that you can prepare for the setup and management of the devices
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on the IP network. Each controller uses its Ethernet management ports to connect to the IP network and
communicate with the other devices on the IP network (often requiring a special application to set up the
protocol).

Your network administrator can pre-assign the addresses that you need to manage the communication
between the devices on the IP network. Depending on your storage configuration, you will need the following
addresses:

= Up to two network IP addresses for each controller

= Up to two subnet mask addresses for each controller

= Either two IPv4 addresses (one static and one dynamic) or one IPv6 address for each controller
= A Dynamic Host Configuration Protocol (DHCP) address for each controller

If switches are used in your storage environment, you must know if zoning will be used, and how it will be
configured.
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Specifications of the CDE3994 Controller-Drive Tray

The CDE3994 controller-drive tray is available as a rackmount model or a deskside model that provides high-
capacity disk storage for Fibre Channel environments.

The CDE3994 controller-drive tray contains these components:

= A maximum of 16 Fibre Channel or SATA drives
= Two power-fan canisters

= One or two controllers

CDE3994 Controller-Drive Tray (Rackmount Model) — Front View and Rear View
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1. Drive Canisters
2. Controller Canisters
3. Power-Fan Canisters

Usually an AC power source is used to supply power to the power-fan canister. A DC power option is also
available.
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Power Source Options for the CDE3994 Controller-Drive Tray — Rear View
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(Optional) Two DC Power Connectors
(Optional) DC Power Switch
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CDE3994 Controller-Drive Tray Dimensions

The CDE3994 controller-drive tray conforms to the 48.3-cm (19.0-in.) rack standard.
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Dimensions of the CDE3994 Controller-Drive Tray (Deskside Model and Rackmount Model) — Front

View

-

Weights of the CDE3994 Controller-Drive Tray
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S 44.70 cm (17.60in.)

| 12.95em (5.10in.)

tray

Unit Weight
Maximum* Empty** Shipping***
CDE3994 controller-drive | 41 kg (91 Ib) 15.88 kg (35.0 Ib) | 52.16 kg (115.0

Ib)

shipping material.

*Maximum weight indicates a controller-drive tray with all of its drives and other
components installed. Because drive weights can vary greatly, this value can vary from
the value specified as much as 0.3 kg (0.6 Ib) times the maximum number of drives per
controller-drive tray for drives weighing 1.0 kg (2.2 Ib).
*Empty weight indicates a controller-drive tray with the controller canisters, the power-
fan canisters, and the drives removed.
***Shipping weight indicates the maximum weight of a controller-drive tray and all
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Shipping Carton Dimensions for the CDE3994 Controller-Drive Tray

Depth

Height Width

45.72 cm (18.00 in.) — 62.23 cm (24.50
Includes the height of the in.)

pallet.

80.65 cm (31.75
in.)

February 2011

Temperature Requirements and Humidity Requirements for the CDE3994 Controller-Drive Tray

Condition Parameter Requirement
Temperature* Operating range 10°C to 40°C (50°F to 104°F) without the
battery
10°C to 35°C (50°F to 95°F) with the
battery
Maximum rate of change [ 10°C (18°F) per hour
Storage range —10°C to 50°C (14°F to 122°F) without the
battery
—10°C to 45°C (14°F to 113°F) with the
battery (three-month maximum in storage)
Maximum rate of change | 15°C (27°F) per hour
Transit range —40°C to 60°C (—40°F to 140° F) without
the battery
—20°C to 60°C (—4°F to 140°F) with the
battery (one-week maximum in transit)
Maximum rate of change [ 20°C (36°F) per hour
Relative Operating range 20% to 80%
humidity (no
condensation) Storage range 10% to 90%

Transit range

5% to 95%

Maximum dew point

26°C (79°F)

Maximum gradient

10% per hour

*If you plan to operate a system at an altitude between 1000 m to 3000 m (3280 ft to 9842
ft) above sea level, lower the environmental temperature 1.7°C (3.3°F) for every 1000 m
(3280 ft) above sea level.
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Altitude Ranges for the CDE3994 Controller-Drive Tray

Environment

Altitude

Operating 30.5 m (100 ft) below to 3,000 m (9840 ft) above sea level
Storage 30.5 m (100 ft) below to 3,000 m (9840 ft) above sea level
Transit 30.5 m (100 ft) below to 12,000 m (40,000 ft) above sea level

February 2011

Airflow goes from the front of the controller-drive tray to the rear of the controller-drive tray. Allow at least 76
cm (30 in.) of clearance in front of the controller-drive tray and at least 61 cm (24 in.) of clearance behind the
controller-drive tray for service clearance, ventilation, and heat dissipation.

Airflow Through the CDE3994 Controller-Drive Tray — Front View

The tabulated power and heat dissipation values inthe following table are the maximum measured operating
power. Maximum configuration units are typically operated at high data rates or have larger random access
memory (RAM) capabilities.

Power Ratings and Heat Dissipation for the CDE3994 Controller-Drive Tray

tray

Component KVA Watts (AC) | Btu/Hr Amps (240
VAC)
CDE3994 controller-drive | 0.624 600 2047 2.50
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Sound Levels for the CDE3994 Controller-Drive Tray

Measurement Level
Sound power 6.5 bels
Sound pressure 65 dBA

The agency ratings for the CDE3994 controller-drive tray are 6.00 A at 100 VAC and 2.50 A at 240 VAC.
These ratings are the overall maximum AC currents for this system.

The CDE3994 controller-drive tray uses wide-ranging, redundant power supplies that automatically
accommodate voltages to the AC power source or the optional —48-VDC power source. The power supplies
meet standard voltage requirements for both North American (USA and Canada) operation and worldwide
(except USA and Canada) operation. The power supplies use standard industrial wiring with line-to-neutral or
line-to-line power connections.

NOTE Power for the optional —48-VDC power configuration is supplied by a centralized DC power plant
instead of the AC power source in the cabinet. Refer to the associated manufacturer’s documentation for
specific DC power source requirements.

Keep this information in mind when you prepare the installation site for the controller-drive tray:

= Protective ground — Site wiring must include a protective ground connection to the AC power source or
the optional —48-VDC power source.

NOTE Protective ground is also known as safety ground or chassis ground.

= Circuit overloading — Power circuits and associated circuit breakers must provide enough power and
overload protection. To prevent damage to the controller-drive tray, isolate its power source from large
switching loads, such as air-conditioning motors, elevator motors, and factory loads.

= Power interruptions — The controller-drive tray can withstand these applied voltage interruptions:

- Input transient — 50 percent of the nominal voltage
- Duration — One-half cycle
- Maximum frequency — Once every 10 seconds

= Power failures — If a total power failure occurs, the controller-drive tray automatically performs a power-
on recovery sequence without operator intervention after the power is restored.

NOTE When a power failure occurs, the controller-drive tray uses battery power to back up the data
that is in cache.

If you are installing a large storage system configuration, you must make sure that you are supplying the
correct AC source voltages, and not creating an over-current situation.
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AC Power Input

Each power supply contains one 15-A slow-blow fuse.

AC Power Requirements for the CDE3994 Controller-Drive Tray

Parameter Low Range High Range
Nominal voltage 115 VAC 230 VAC
Frequency 50 to 60 Hz 50 to 60 Hz
Idle current 3.81 A* 1.98 A**
Maximum operating current 3.96 A* 2.06 A**
Maximum surge current 5.52 A* 2.72 A**

factor.

factor.

*Typical current: 115 VAC, 60 Hz at 0.77 power supply efficiency and 0.96 power

**Typical current: 230 VAC, 60 Hz at 0.77 power supply efficiency and 0.96 power

DC Power Input

Nominal input voltages for the DC power source are as follows:

= Low range: =36 VDC
= Highrange: =72 VDC

The maximum operating current is 17 A.

February 2011

Power factor correction is applied within the power-fan canister of each CDE3994 controller-drive tray, which
maintains the power factor of the controller-drive tray at greater than 0.96 with nominal input voltage.

Each CDE3994 controller-drive tray is shipped with two AC power cords, which fit the standard AC outlets
in the destination country. Each AC power cord connects one of the power-fan canisters in the controller-
drive tray to an independent, external AC power source, such as a wall receptacle or an uninterruptible power

supply (UPS).

DC power is an option that is available for use with your controller-drive tray and drive tray. For more
information, refer to “CDE3994 Controller-Drive Tray Optional DC Power Connector Cables and Source

Wires."

If you have a cabinet with internal power cabling, such as a ladder cord, you do not need the AC power cords
that are shipped with the controller-drive tray.
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The CDE3994 controller-drive tray is shipped with —48-VDC power connector cables if the DC power option
is ordered. The —48-VDC power connector cable plugs into the DC power connector on the rear of the
controller-drive tray. The three source wires on the other end of the power connector cable connect the
controller-drive tray to centralized DC power plant equipment, typically through a bus bar above the cabinet.

.& WARNING (W12) Risk of electrical shock — This unit has more than one power source. To remove
all power from the unit, all DC MAINS must be disconnected by removing all power connectors (item 4 below)
from the power supplies.

Supply (Negative), Brown Wire, -48 VDC
Return (Positive), Blue Wire

Ground, Green and Yellow Wire

DC Power Connector

PONPE

.&. WARNING (W14) Risk of bodily injury — A qualified service person is required to make the DC
power connection according to NEC and CEC guidelines.

Two (or, optionally, four) DC power connector cables are provided with each controller-drive tray. Two DC
power connectors are on the two DC power supplies on the rear of each controller-drive tray if additional
redundancy is required.

m NOTE It is not mandatory that you connect the second DC power connection on the DC power supplies
of the controller-drive tray. The second DC power connection is provided for additional redundancy only and
can be connected to a second DC power bus.

If you plan to use Ethernet connections from the storage management station to the controllers, you will use
the out-of-band management method. For this configuration, meet with your network administrator before
you order and install the equipment so that you can prepare for the setup and management of the devices
on the IP network. Each controller uses its Ethernet management ports to connect to the IP network and
communicate with the other devices on the IP network (often requiring a special application to set up the
protocol).

Your network administrator can pre-assign the addresses that you need to manage the communication
between the devices on the IP network. Depending on your storage configuration, you will need the following
addresses:
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= Up to two network IP addresses for each controller

= Up to two subnet mask addresses for each controller

= Either two IPv4 addresses (one static and one dynamic) or one IPv6 address for each controller
= A Dynamic Host Configuration Protocol (DHCP) address for each controller

If switches are used in your storage environment, you must know if zoning will be used, and how it will be
configured.
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Specifications of the AM1331 and AM1333 Controller-Drive Trays

The AM1331 and AM1333 controller-drive trays are available in rackmount models.

AM1331 and AM1333 Controller-Drive Trays — Front View

TBE15-05

1. End Caps (the Left End Cap Has the Controller-Drive Tray Summary LEDS)
2. Drives

AM1331 Controller-Drive Tray — Rear View
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1. Controller Canisters
2. Power-Fan Canisters

AM1333 Controller-Drive Tray — Rear View
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1. Controller Canisters
2. Power-Fan Canisters

Usually, an AC power source supplies power to the power-fan canister. A DC poweroption is also available.
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AM1333 Controller-Drive Tray — Power Source Options Rear View
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1. Controller Canisters
2. DC Power Switch on an Optional Power-Fan Canister

AM1331land AM1333 Controller-Drive Tray Dimensions

The AM1331and AM1333 controller-drive tray conforms to the 48.3-cm (19.0-in.) rack standard.

Dimensions of the AM1331and AM1333 Controller-Drive Tray — Front View
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AM1331 and AM1333 Controller-Drive Trays Weight

Weights of the AM1331 and AM1333 Controller-Drive Trays

Unit Weight

Maximum®* Empty** Shipping***
AM1331 and AM1333 | 25.86 kg (57 Ib) 6.80 kg (15 Ib) 25.00 kg (55.0 Ib)
controller-drive trays

*Maximum weight indicates a controller-drive tray with all of its drives and other
components installed. Because drive weights can vary greatly, this value can vary from
the value specified as much as 0.3 kg (0.6 Ib) times the maximum number of drives per
controller-drive tray for drives weighing 1.0 kg (2.2 Ib).

*Empty weight indicates a controller-drive tray with the controller canisters, the power-
fan canisters, and the drives removed.
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Unit

Weight

Maximum*

Empty**

Shipping***

shipping material.

***Shipping weight indicates the maximum weight of the controller-drive tray and all

Component

Weight

ESM canister

0.907 kg (2.00 Ib)

Power-fan canister

2.267 kg (5.00 Ib)

Drive

1.0 kg (2.2 Ib)

Component Weights of the AM1331 and AM1333 Controller-Drive Trays

Shipping Carton Dimensions for the AM1331 and AM1333 Controller-Drive Trays

Height

Width

Depth

8.68 cm (3.42in.)
in.)

51.84 cm (20.41

44.86 cm (17.66
in.)

February 2011

Temperature Requirements and Humidity Requirements for the AM1331 and AM1333 Controller-Drive

Trays
Condition Parameter Requirement
Temperature* Operating range 10°C to 35°C (50°F to 95°F)

Maximum rate of change

10°C (18°F) per hour

Storage range

~10°C to 45°C (14°F to
113°F)

Maximum rate of change

15°C (27°F) per hour

Transit range

—20°C to 60°C (—40°F to
149°F) for one week

Maximum rate of change

20°C (36°F) per hour

Relative humidity (no
condensation)

Operating range

20% to 80%

Storage range

10% to 90%

Transit range

5% to 95%
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Condition

Parameter

Requirement

Maximum dew point

26°C (79°F)

Maximum gradient

10% per hour

*If you plan to operate a system at an altitude between 1000 m to 3000 m (3280 ft to 9842 ft)
above sea level, lower the environmental temperature 1.7°C (3.3°F) for every 1000 m (3280 ft)
above sea level.

Altitude Ranges for the AM1331 and AM1333 Controller-Drive Trays

Environment

Altitude

sea level

Operating 30.5 m (100 ft) below sea level to 3000 m (9842 ft) above sea
level

Storage 30.5 m (100 ft) below sea level to 3000 m (9842 ft) above sea
level

Transit 30.5 m (100 ft) below sea level to 12,000 m (40,000 ft) above

February 2011

Allow at least 76 cm (30 in.) of clearance in front of the controller-drive tray and 61 cm (24 in.) behind the
controller-drive tray for service clearance, ventilation, and heat dissipation.
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Airflow Through the AM1331 and AM1333 Controller-Drive Trays — Front View

1. 76 cm (30 in.) clearance in front of the cabinet
2. 61 cm (24 in.) clearance behind the cabinet

Power and Heat Dissipation for the AM1331 and AM1333 Controller-Drive Trays

Component

KVA

Watts (AC)

Btu/Hr

Controller canister

0.398

394

1346

Sound Levels for the AM1331 and AM1333 Controller-Drive Trays

Measurement

Level

ES 2-10-02 Standard Level 2

0.5 bels margin

operation)

Sound power (standby 6.5 bels
operation
Sound power (normal 6.8 bels

The AM1331 and AM1333 controller-drive trays use wide-ranging, redundant power supplies that

February 2011

automatically accommodate voltages to the AC power source. The power supplies meet standard voltage
requirements for both North American (USA and Canada) operation and worldwide (except USA and
Canada) operation. The power supplies use standard industrial wiring with line-to-neutral or line-to-line power

connections.
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Keep this information in mind when you prepare the installation site for the controller-drive tray:

Protective ground — Site wiring must include a protective ground connection to the AC power source.

NOTE Protective ground is also known as safety ground or chassis ground.

Circuit overloading — Power circuits and associated circuit breakers must provide enough power and
overload protection. To prevent damage to the controller-drive tray, isolate its power source from large
switching loads, such as air-conditioning motors, elevator motors, and factory loads.

Power interruptions — The controller-drive tray can withstand these applied voltage interruptions:

- Input transient — 50 percent of the nominal voltage
- Duration — One-half cycle
- Frequency — Once every 10 seconds

Power failures — If a total power failure occurs, the controller-drive tray automatically performs a power-
on recovery sequence without operator intervention.

AC Power Input

Each power supply contains one 10-A slow-blow fuse.

AC Power Requirements for the AM1331 and AM1333 Controller-Drive Trays

Parameter Low Range High Range
Nominal voltage 100 VAC 240 VAC
Frequency 50 to 60 Hz 50 to 60 Hz

Idle current 3.140 A-3.750 A* 1.34 A-1.58 A**
Maximum operating 4.01 A—4.08 A* 1.69 A-1.70 A**
current

*Typical voltage: 100 VAC, 60 Hz at 0.77 power supply efficiency and 0.96 power
factor. The range provided shows that these numbers can vary significantly,
depending upon the drives tested in the particular configuration.

**Typical voltage: 240 VAC, 50 Hz at 0.77 power supply efficiency and 0.96 power
factor. The range provided shows that these numbers can vary significantly,
depending upon the drives tested in the particular configuration.

DC Power Input

Nominal input voltages for the DC power source are as follows:

Low range: —36 VDC
High range: —-72 VDC

The maximum operating current is 17 A.
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AM1331 and AM1333 Controller-Drive Trays Power Factor Correction

Power factor correction is applied within the power supply, which maintains the power factor of the controller-
drive tray at greater than 0.95 with nominal input voltage.

AM1331 and AM1333 Controller-Drive Trays AC Power Cords and Receptacles

Each AM1331 and AM1333 controller-drive tray is shipped with two AC power cords. Each AC power cord
connects one of the power supplies in a controller-drive tray to an independent, external AC power source,
such as a wall receptacle or a UPS.

DC power is an option that is available for use with your controller-drive tray and drive tray. For more
information, see “AM1331 and AM1333 Controller-Drive Trays Optional DC Power Connector Cables and
Source Wires.”

If you have a cabinet with internal power cabling, such as a ladder cord, you do not need the AC power cords
that are shipped with the controller-drive tray.

AM1331 and AM1333 Controller-Drive Trays Optional DC Power Connector
Cables and Source Wires
The AM1331 and AM1333 controller-drive trays are shipped with —48-VDC power connector cables if the DC
power option is ordered. The —48-VDC power connector cable plugs into the DC power connector on the rear

of the controller-drive tray. The three source wires on the other end of the power connector cable connect the
controller-drive tray to centralized DC power plant equipment, typically through a bus bar above the cabinet.

.‘. WARNING (W12) Risk of electrical shock — This unit has more than one power source. To remove
all power from the unit, all DC MAINS must be disconnected by removing all power connectors (item 4 below)
from the power supplies.

Supply (Negative), Brown Wire, —-48 VDC
Return (Positive), Blue Wire

Ground, Green and Yellow Wire

DC Power Connector

pODNPE

.‘ WARNING (W14) Risk of bodily injury — A qualified service person is required to make the DC
power connection according to NEC and CEC guidelines.

Two DC power connector cables are provided with each controller-drive tray. Two DC power connectors are
on the two DC power supplies on the rear of each controller-drive tray if additional redundancy is required.
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m NOTE It is not mandatory that you connect the second DC power connection on the DC power supplies
of the controller-drive tray. The second DC power connection is provided for additional redundancy only and
can be connected to a second DC power bus.

If you plan to use Ethernet connections from the storage management station to the controllers, you will use
the out-of-band management method. For this configuration, meet with your network administrator before
you order and install the equipment so that you can prepare for the setup and management of the devices
on the IP network. Each controller uses its Ethernet management ports to connect to the IP network and
communicate with the other devices on the IP network (often requiring a special application to set up the
protocol).

Your network administrator can pre-assign the addresses that you need to manage the communication
between the devices on the IP network. Depending on your storage configuration, you will need the following
addresses:

= Up to two network IP addresses for each controller

= Up to two subnet mask addresses for each controller

= Either two IPv4 addresses (one static and one dynamic) or one IPv6 address for each controller
= A Dynamic Host Configuration Protocol (DHCP) address for each controller

If switches are used in your storage environment, you must know if zoning will be used, and how it will be
configured.
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Specifications of the AM1532 Controller-Drive Tray

The AM1532 controller-drive tray is available in a rackmount model.

AM1532 Controller-Drive Tray — Front View

TBE15-05

1. End Caps (the Left End Cap Has the Controller-Drive Tray Summary LEDS)
2. Drives

Usually, an AC power source supplies power to the power-fan canister. A DC poweroption is also available.

AM1532 Controller-Drive Tray — Rear View
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Controller Canisters
2. Power-Fan Canisters
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AM1532 Controller-Drive Tray — Power Source Options Rear View
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1. Controller Canisters
2. DC Power Switch on an Optional Power-Fan Canister
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The AM1532 controller-drive tray conforms to the 48.3-cm (19.0-in.) rack standard.

Dimensions of the AM1532 Controller-Drive Tray — Front View

e -
- -,

T 44.86 cm (17.66 in.)

o o -
- oy -,
i .
7801408 B ™~

,.r""j .‘.."'\.\._\ é""‘
A =

e

AR
-7 | | 868cm
AT #_{3.42 in.

-
L o -
st o -
. - -
-
o -

=" 5184 0cm (20.41in.)

-

Weights of the AM1532 Controller-Drive Tray

Unit Weight

Maximum®* Empty** Shipping***
AM1532 controller- 25.86 kg (57 Ib) 6.80 kg (15 Ib) 25.00 kg (55.0 Ib)
drive tray

controller-drive tray for drives weighing 1.0 kg (2.2 Ib).
fan canisters, and the drives removed.

shipping material.

*Maximum weight indicates a controller-drive tray with all of its drives and other

components installed. Because drive weights can vary greatly, this value can vary from
the value specified as much as 0.3 kg (0.6 Ib) times the maximum number of drives per
*Empty weight indicates a controller-drive tray with the controller canisters, the power-

***Shipping weight indicates the maximum weight of the controller-drive tray and all

Component Weights of the AM1532 Controller-Drive Tray

Component Weight

ESM canister 0.907 kg (2.00 Ib)
Power-fan canister 2.267 kg (5.00 Ib)
Drive 1.0 kg (2.2 Ib)

LSI Corporation
- 177 -

February 2011



SANtricity_10.77

Shipping Carton Dimensions for the AM1532 Controller-Drive Tray

Height

Width

Depth

8.68 cm (3.42in.)

51.84 cm (20.41
in.)

44.86 cm (17.66
in.)

February 2011

Temperature Requirements and Humidity Requirements for the AM1532 Controller-Drive Tray

Condition

Parameter

Requirement

Temperature

Operating range

10°C to 35°C (50°F to 95°F)

Maximum rate of change

10°C (18°F) per hour

Storage range

—10°C to 45°C (14°F to
113°F)

Maximum rate of change

15°C (27°F) per hour

Transit range

—20°C to 60°C (—40°F to
140°F) for one week

Maximum rate of change

20°C (36°F) per hour

condensation)

Relative humidity (no

Operating range

20% to 80%

Storage range

10% to 90%

Transit range

5% to 95%

Maximum dew point

26°C (79°F)

Maximum gradient

10% per hour

above sea level.

*If you plan to operate a system at an altitude between 1000 m to 3000 m (3280 ft to 9842 ft)
above sea level, lower the environmental temperature 1.7°C (3.3°F) for every 1000 m (3280 ft)

Altitude Ranges for the AM1532 Controller-Drive Tray

Environment | Altitude

Operating 30.5 m (100 ft) below sea level to 3000 m (9842 ft) above sea
level

Storage 30.5 m (100 ft) below sea level to 3000 m (9842 ft) above sea
level
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Environment

Altitude

Transit

30.5 m (100 ft) below sea level to 12,000 m (40,000 ft) above
sea level

February 2011

Allow at least 76 cm (30 in.) of clearance in front of the controller-drive tray and 61 cm (24 in.) behind the
controller-drive tray for service clearance, ventilation, and heat dissipation.

Airflow Through the AM1532 Controller-Drive Tray — Front View

1.
2.

76 cm (30 in.) clearance in front of the cabinet
61 cm (24 in.) clearance behind the cabinet

Power and Heat Dissipation for the AM1532 Controller-Drive Tray

Component

KVA Watts (AC) | Btu/Hr

Controller canister 0.458 453 1548

Sound Levels for the AM1532 Controller-Drive Tray

Measurement

Level

ES 2-10-02 Standard Level 2 0.5 bels margin

operation)

Sound power (standby 6.5 bels
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Measurement

Level

operation)

Sound power (normal

6.8 bels
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The AM1532 controller-drive tray uses wide-ranging, redundant power supplies that automatically
accommodate voltages to the AC power source. The power supplies meet standard voltage requirements for
both North American (USA and Canada) operation and worldwide (except USA and Canada) operation. The
power supplies use standard industrial wiring with line-to-neutral or line-to-line power connections.

Keep this information in mind when you prepare the installation site for the controller-drive tray:

Protective ground — Site wiring must include a protective ground connection to the AC power source.

NOTE Protective ground is also known as safety ground or chassis ground.

Circuit overloading — Power circuits and associated circuit breakers must provide enough power and
overload protection. To prevent damage to the controller-drive tray, isolate its power source from large
switching loads, such as air-conditioning motors, elevator motors, and factory loads.

Power interruptions — The controller-drive tray can withstand these applied voltage interruptions:

- Input transient — 50 percent of the nominal voltage
- Duration — One-half cycle
- Frequency — Once every 10 seconds

Power failures — If a total power failure occurs, the controller-drive tray automatically performs a power-
on recovery sequence without operator intervention.

AC Power Input

Each power supply contains one 10-A slow-blow fuse.

AC Power Requirements for the AM1532 Controller-Drive Tray

Parameter Low Range High Range
Nominal voltage 100 VAC 240 VAC
Frequency 50 to 60 Hz 50 to 60 Hz
Idle current 3.96 A* 1.74 A**
Maximum operating current 4.08 A* 1.70 Ax*

*Typical current: 100 VAC, 60 Hz at 0.77 power supply efficiency and 0.96
power factor. These numbers can vary significantly, depending upon the
drives tested in the particular configuration.
**Typical current: 240 VAC, 60 Hz at 0.77 power supply efficiency and 0.96
power factor. These numbers can vary significantly, depending upon the
drives tested in the particular configuration.
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DC Power Input

Nominal input voltages for the DC power source are as follows:

= Lowrange: -36 VDC
= Highrange: —72 VDC

The maximum operating current is 17 A.

Power factor correction is applied within the power supply, which maintains the power factor of the controller-
drive tray at greater than 0.95 with nominal input voltage.

Each AM1532 controller-drive tray is shipped with two AC power cords. Each AC power cord connects one
of the power supplies in a controller-drive tray to an independent, external AC power source, such as a wall
receptacle or a UPS.

DC power is an option that is available for use with your controller-drive tray and drive tray. For more
information, see “AM1532 Controller-Drive Tray Optional DC Power Connector Cables and Source Wires.”

If you have a cabinet with internal power cabling, such as a ladder cord, you do not need the AC power cords
that are shipped with the controller-drive tray.

The AM1532 controller-drive tray is shipped with —48-VDC power connector cables if the DC power option
is ordered. The —48-VDC power connector cable plugs into the DC power connector on the rear of the
controller-drive tray. The three source wires on the other end of the power connector cable connect the
controller-drive tray to centralized DC power plant equipment, typically through a bus bar above the cabinet.

.&. WARNING (W12) Risk of electrical shock — This unit has more than one power source. To remove
all power from the unit, all DC MAINS must be disconnected by removing all power connectors (item 4 below)
from the power supplies.
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Supply (Negative), Brown Wire, —-48 VDC
Return (Positive), Blue Wire

Ground, Green and Yellow Wire

DC Power Connector

pONPE

.&. WARNING (W14) Risk of bodily injury — A qualified service person is required to make the DC
power connection according to NEC and CEC guidelines.

Two DC power connector cables are provided with each controller-drive tray. Two DC power connectors are
on the two DC power supplies on the rear of each controller-drive tray if additional redundancy is required.

E NOTE It is not mandatory that you connect the second DC power connection on the DC power supplies
of the controller-drive tray. The second DC power connection is provided for additional redundancy only and
can be connected to a second DC power bus.

If you plan to use Ethernet connections from the storage management station to the controllers, you will use
the out-of-band management method. For this configuration, meet with your network administrator before
you order and install the equipment so that you can prepare for the setup and management of the devices
on the IP network. Each controller uses its Ethernet management ports to connect to the IP network and
communicate with the other devices on the IP network (often requiring a special application to set up the
protocol).

Your network administrator can pre-assign the addresses that you need to manage the communication
between the devices on the IP network. Depending on your storage configuration, you will need the following
addresses:

= Up to two network IP addresses for each controller

= Up to two subnet mask addresses for each controller

= Either two IPv4 addresses (one static and one dynamic) or one IPv6 address for each controller
= A Dynamic Host Configuration Protocol (DHCP) address for each controller

If switches are used in your storage environment, you must know if zoning will be used, and how it will be
configured.
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Specifications of the AM1932 Controller-Drive Tray

The AM1932 controller-drive tray is available in a rackmount model.

AM1932 Controller-Drive Tray — Front View

TBE15-05

1. End Caps (the Left End Cap Has the Controller-Drive Tray Summary LEDS)
2. Drives

AM1932 Controller-Drive Tray — Rear View
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1. Controller Canisters
2. Power-Fan Canisters

Usually, an AC power source supplies power to the power-fan canister. A DC poweroption is also available.

AM1932 Controller-Drive Tray — Power Source Options Rear View
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1. Controller Canisters
2. DC Power Switch on an Optional Power-Fan Canister

AM1932 Controller-Drive Tray Dimensions

The AM1932 controller-drive tray conforms to the 48.3-cm (19.0-in.) rack standard.
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Dimensions of the AM1932 Controller-Drive Tray — Front View
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Weights of the AM1932 Controller-Drive Tray

Unit Weight

Maximum* Empty** Shipping***
AM1932 controller- 25.86 kg (57 Ib) 6.80 kg (15 Ib) 25.00 kg (55.0 Ib)
drive tray

*Maximum weight indicates a controller-drive tray with all of its drives and other
components installed. Because drive weights can vary greatly, this value can vary from
the value specified as much as 0.3 kg (0.6 Ib) times the maximum number of drives per
controller-drive tray for drives weighing 1.0 kg (2.2 Ib).

*Empty weight indicates a controller-drive tray with the controller canisters, the power-
fan canisters, and the drives removed.

***Shipping weight indicates the empty weight of a controller-drive tray and all shipping
material.

Component Weights of the AM1932 Controller-Drive Tray

Component Weight

ESM canister 0.907 kg (2.00
Ib)

Power-fan canister 2.267 kg (5.00
Ib)

Drive 1.0 kg (2.2 Ib)
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Shipping Carton Dimensions for the AM1932 Controller-Drive Tray

Height

Width

Depth

8.68 cm (3.42in.)

51.84 cm (20.41
in.)

44.86 cm (17.66
in.)

February 2011

Temperature Requirements and Humidity Requirements for the AM1932 Controller-Drive Tray

Condition

Parameter

Requirement

Temperature*

Operating range

10°C to 35°C (50°F to 95F)

Maximum rate of change

10°C (18°F) per hour

Storage range

—10°C to 45°C (14°F to
113°F)

Maximum rate of change

15°C (27°F) per hour

Transit range

—20°C to 60°C (—40°F to
140°F)

Maximum rate of change

20°C (36°F) per hour

condensation)

Relative humidity (no

Operating range

20% to 80%

Storage range

10% to 90%

Transit range

5% to 95%

Maximum dew point

26°C (79°F)

Maximum gradient

10% per hour

above sea level.

*If you plan to operate a system at an altitude between 1000 m to 3000 m (3280 ft to 9842 ft)
above sea level, lower the environmental temperature 1.7°C (3.3°F) for every 1000 m (3280 ft)

Altitude Ranges for the AM1932 Controller-Drive Tray

Environment | Altitude

Operating 30.5 m (100 ft) below sea level to 3000 m (9842 ft) above sea
level

Storage 30.5 m (100 ft) below sea level to 3000 m (9842 ft) above sea
level
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Environment

Altitude

Transit

30.5 m (100 ft) below sea level to 12,000 m (40,000 ft) above
sea level

February 2011

Allow at least 76 cm (30 in.) of clearance in front of the controller-drive tray and 61 cm (24 in.) behind the
controller-drive tray for service clearance, ventilation, and heat dissipation.

Airflow Through the AM1932 Controller-Drive Tray — Front View

1.
2.

76 cm (30 in.) clearance in front of the cabinet
61 cm (24 in.) clearance behind the cabinet

Power and Heat Dissipation for the AM1932 Controller-Drive Tray

Component

KVA Watts (AC) | Btu/Hr

Controller canister 0.458 453 1548

Sound Levels for the AM1932 Controller-Drive Tray

Measurement

Level

ES 2-10-02 Standard Level 2 0.5 bels margin

Sound power (standby operation) | 6.5 bels

Sound power (normal operation) | 6.8 bels
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The AM1932 controller-drive tray uses wide-ranging, redundant power supplies that automatically
accommodate voltages to the AC power source. The power supplies meet standard voltage requirements for
both North American (USA and Canada) operation and worldwide (except USA and Canada) operation. The
power supplies use standard industrial wiring with line-to-neutral or line-to-line power connections.

Keep this information in mind when you prepare the installation site for the controller-drive tray:

Protective ground — Site wiring must include a protective ground connection to the AC power source.

NOTE Protective ground is also known as safety ground or chassis ground.

Circuit overloading — Power circuits and associated circuit breakers must provide enough power and
overload protection. To prevent damage to the controller-drive tray, isolate its power source from large
switching loads, such as air-conditioning motors, elevator motors, and factory loads.

Power interruptions — The controller-drive tray can withstand these applied voltage interruptions:

- Input transient — 50 percent of the nominal voltage
- Duration — One-half cycle
- Frequency — Once every 10 seconds

Power failures — If a total power failure occurs, the controller-drive tray automatically performs a power-
on recovery sequence without operator intervention.

AC Power Input

Each power supply contains one 10-A slow-blow fuse.

AC Power Requirements for the AM1932 Controller-Drive Tray

Parameter Low Range High Range
Nominal voltage 100 VAC 240 VAC
Frequency 50 to 60 Hz 50 to 60 Hz

Idle current 2.90 A-3.96 A* 1.25 A-1.74A**
Maximum operating 3.14 A-4.01 A* 1.35 A-1.70 A**
current

*Typical voltage: 100 VAC, 60 Hz at 0.77 power supply efficiency and
0.96 power factor. The range provided shows that these numbers can
vary significantly, depending upon the drives tested in the particular
configuration.

**Typical voltage: 240 VAC, 50 Hz at 0.77 power supply efficiency and
0.96 power factor. The range provided shows that these numbers can
vary significantly, depending upon the drives tested in the particular
configuration.

LSI Corporation
-187 -



SANtricity_10.77

February 2011

DC Power Input

Nominal input voltages for the DC power source are as follows:

= Lowrange: -36 VDC
= Highrange: —72 VDC

The maximum operating current is 17 A.

Power factor correction is applied within the power supply, which maintains the power factor of the controller-
drive tray at greater than 0.95 with nominal input voltage.

Each AM1932 controller-drive tray is shipped with two AC power cords. Each AC power cord connects one
of the power supplies in a controller-drive tray to an independent, external AC power source, such as a wall
receptacle or a UPS.

DC power is an option that is available for use with your controller-drive tray and drive tray. For more
information, see “AM1932 Controller-Drive Tray Optional DC Power Connector Cables and Source Wires.”

If you have a cabinet with internal power cabling, such as a ladder cord, you do not need the AC power cords
that are shipped with the controller-drive tray.

The AM1932 controller-drive tray is shipped with —48-VDC power connector cables if the DC power option
is ordered. The —48-VDC power connector cable plugs into the DC power connector on the rear of the
controller-drive tray. The three source wires on the other end of the power connector cable connect the
controller-drive tray to centralized DC power plant equipment, typically through a bus bar above the cabinet.

.&. WARNING (W12) Risk of electrical shock — This unit has more than one power source. To remove
all power from the unit, all DC MAINS must be disconnected by removing all power connectors (item 4 below)
from the power supplies.
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Supply (Negative), Brown Wire, —-48 VDC
Return (Positive), Blue Wire

Ground, Green and Yellow Wire

DC Power Connector

pONPE

.&. WARNING (W14) Risk of bodily injury — A qualified service person is required to make the DC
power connection according to NEC and CEC guidelines.

Two DC power connector cables are provided with each controller-drive tray. Two DC power connectors are
on the two DC power supplies on the rear of each controller-drive tray if additional redundancy is required.

E NOTE It is not mandatory that you connect the second DC power connection on the DC power supplies
of the controller-drive tray. The second DC power connection is provided for additional redundancy only and
can be connected to a second DC power bus.

If you plan to use Ethernet connections from the storage management station to the controllers, you will use
the out-of-band management method. For this configuration, meet with your network administrator before
you order and install the equipment so that you can prepare for the setup and management of the devices
on the IP network. Each controller uses its Ethernet management ports to connect to the IP network and
communicate with the other devices on the IP network (often requiring a special application to set up the
protocol).

Your network administrator can pre-assign the addresses that you need to manage the communication
between the devices on the IP network. Depending on your storage configuration, you will need the following
addresses:

= Up to two network IP addresses for each controller

= Up to two subnet mask addresses for each controller

= Either two IPv4 addresses (one static and one dynamic) or one IPv6 address for each controller
= A Dynamic Host Configuration Protocol (DHCP) address for each controller

If switches are used in your storage environment, you must know if zoning will be used, and how it will be
configured.
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Specifications of the DE1600 Drive Tray

The DE1600 drive tray contains Serial Attached SCSI (SAS) drives. Each DE1600 drive tray contains these
components:

= A maximum of 12 drives
= One or two power-supply fan canisters

= One or two environmental services monitor (ESM) canisters

DE1600 Drive Tray — Front View

sl
=
BT001-0F

1. End Caps (the Left End Cap Has the Drive Tray LEDS)
2. Drives

3. Right End Cap

DE1600 Drive Tray — Rear View
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1. ESM A Canister
2. ESM B Canister
3. Power-Fan A Canister

o

0

Usually, an AC power source supplies power to the power-fan canister. A DC poweroption is also available.
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DE1600 Drive Tray — Power Source Options Rear View

T Z2em & o
[T

AC Power Connector on the AC Power-Fan Canister

AC Power Switch

DC Power Switch on an Optional DC Power-Fan Canister
Optional DC Power Connector and DC Power Switch

DE1600 Drive Tray Dimensions

Dimensions of the DE1600 Drive Tray — Front View

PONPE

argar-01

oa

8.64 cm
(3.40in.)

55.25 cm (21.75in.)

DE1600 Drive Tray Weight

Weights of the DE1600 Drive Tray

Unit Weight
Maximum®* Empty** Shipping***
DE1600 drive tray 27 kg (59.52 Ib) 18.60 kg (41.01 31.75 kg (70.0 Ib)
Ib)
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Unit

Weight

Maximum®* Empty**

Shipping***

drives.

shipping material.

*Maximum weight indicates adrive tray with all of its drives and other components installed.
Because drive weights can vary greatly, this value can vary from the value specified as
much as 0.3 kg (0.6 Ib) times the maximum number of drives per drive tray for 3.5-in. SAS

*Empty weight indicates a drive tray with the ESM canisters, the power-fan canisters, and
the drives removed.
***Shipping weight indicates the maximum weight of a fully-populated drive tray and all

Component Weights of the DE1600 Drive Tray

Component

Weight

ESM canister

1.75 kg (3.86 Ib)

Power-fan canister

2.5 kg (5.51 Ib)

3.5-in. SAS drive

1.00 kg (2.20 Ib)

Drive Tray and Shipping Carton Dimensions for the DE1600 Drive Tray

Height

Width Depth

24.13 cm (9.5in.)

58.42 cm (23.00 in.) 68.58 cm (27 in.)

Temperature Requirements and Humidity Requirements for the DE1600 Drive Tray

Condition

Parameter

Requirement

Temperature

Operating range (both cabinet
and subsystem)

10°C to 40°C (50°F to 104°F)

Maximum rate of change

10°C (50°F) per hour

Storage range

~10°C to 50°C (14°F to
122°F)

Maximum rate of change

15°C (59°F) per hour

Transit range

—40°C to 60°C (—40°F to
140°F)

Maximum rate of change

20°C (68°F) per hour
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Condition

Parameter

Requirement

Relative humidity (no
condensation)

Operating range (both cabinet
and subsystem)

20% to 80%

Storage range

10% to 90%

Transit range

5% to 90%

Operating gradient

10°C (50°F) per hour

Storage gradient

15°C (59°F) per hour

Transit gradient

20°C (68°F) per hour

Maximum dew point

26°C (79°F)

Maximum gradient

10% per hour

above sea level.

*If you plan to operate a system at an altitude between 1000 m to 3000 m (3280 ft to 9842 ft)
above sea level, lower the environmental temperature 1.7°C (3.3°F) for every 1000 m (3280 ft)

Altitude Ranges for the DE1600 Drive Tray

Environment | Altitude

Operating 30.5 m (100 ft) below sea level to 3000 m (9840 ft) above sea
level

Storage 30.5 m (100 ft) below sea level to 3000 m (9840 ft) above sea
level

Transit 30.5 m (100 ft) below sea level to 12,000 m (40,000 ft) above sea
level

February 2011

Airflow goes from the front of the drive tray to the rear of the drive tray. Allow at least 76 cm (30 in.) of
clearance in front of the drive tray and at least 61 cm (24 in.) of clearance behind the drive tray for service
clearance, ventilation, and heat dissipation.
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Airflow Through the DE1600 Drive Tray — Front View

1. 76 cm (30 in.) clearance in front of the cabinet

2. 61 cm (24 in.) clearance behind the cabinet

February 2011

The tabulated power and heat dissipation values in the following table are the maximum measured operating

power.

Power Ratings and Heat Dissipation for the DE1600 Drive Tray

Unit

KVA

AC Watts

Btu/Hr

DE1600 drive tray

0.276

276

945

Acoustic Noise at 25°C for the DE1600 Drive Tray

Measurement Level

Sound power (standby operation) 6.5 bels
maximum

Sound power (normal operation) 6.8 bels
maximum

The DE1600 drive tray uses wide-ranging, redundant power supplies that automatically accommodate
voltages to the AC power source or the optional —48-VDC power source. The power supplies meet standard
voltage requirements for both North American (USA and Canada) operation and worldwide (except USA and
Canada) operation. The power supplies use standard industrial wiring with line-to-neutral or line-to-line power

connections.
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m NOTE Power for the optional —48-VDC power configuration is supplied by a centralized DC power plant
instead of the AC power source in the cabinet. Refer to the associated manufacturer’s documentation for
specific DC power source requirements.

Keep this information in mind when preparing the installation site for the drive tray:

Protective ground — Site wiring must include a protective ground connection to the AC power source or
the optional —48-VDC power source.

NOTE Protective ground is also known as safety ground or chassis ground.

Circuit overloading — Power circuits and associated circuit breakers must provide enough power and
overload protection. To prevent damage to the drive tray, isolate its power source from large switching
loads, such as air-conditioning motors, elevator motors, and factory loads.

Power interruptions — The drive tray can withstand these applied voltage interruptions:

- Input transient — 50 percent of the nominal voltage
- Duration — One-half cycle
- Maximum frequency — Once every 10 seconds

Power failures — If a total power failure occurs, the drive tray automatically performs a power-on recovery
sequence without operator intervention after the power is restored.

AC Power Input

The AC power sources must provide the correct voltage, current, and frequency specified on the tray and
serial number label.

AC Power Requirements for the DE1600 Drive Tray

Parameter Low Range High Range
Nominal voltage 100 VAC 240 VAC

Frequency 50 to 60 Hz 50 to 60 Hz

Idle current 2.96 A* 1.23 A**

Maximum operating current 3.03 A* 1.26 A**

Sequential Drive Group SpinUp | 4.23 A 1.76 A

Simultaneous Drive Spin Up 443 A 1.83 A

System Rating Plate Label 70A 29A

* Typical current: 100 VAC, 60 Hz at 0.87 power supply efficiency and 0.99 power
factor. These numbers can vary significantly, depending upon the drives tested in
the particular configuration.

**Typical current: 240 VAC, 60 Hz at 0.87 power supply efficiency and 0.99 power
factor. These numbers can vary significantly, depending upon the drives tested in
the particular configuration.
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DE1600

DE1600

DC Power Input

Nominal input voltages for the DC power source are as follows:

= Low range: —-42VDC
= High range: —-60 VDC

The maximum operating current is 21.7 A.
Drive Tray Power Factor Correction

Power factor correction is applied within the power supply of each DE1600 drive tray, which maintains the
power factor of the drive tray at greater than 0.95 with nominal input voltage.

Drive Tray AC Power Cords and Receptacles

Each DE1600 drive tray is shipped with two AC power cords, which use standard AC outlets in the destination
country. Each AC power cord connects one of the power supplies in the drive tray to an independent, external
AC power source, such as a wall receptacle, or to any uninterruptible power supply (UPS).

DC power is an option that is available for use with your DE1600 drive tray. For more information, see
"DE1600 Drive Tray Optional DC Power Connector Cables and Source Wires."

DE1600 Drive Tray Optional DC Power Connector Cables and Source Wires

The DE1600 drive tray is shipped with —48-VDC power connector cables if the DC power option is ordered.
The —48-VDC power connector cable plugs into the DC power connector on the rear of the drive tray. The
three source wires on the other end of the power connector cable connect the drive tray to centralized DC
power plant equipment, typically through a bus bar above the cabinet.

.‘. WARNING (W12) Risk of electrical shock — This unit has more than one power source. To remove
all power from the unit, all DC MAINS must be disconnected by removing all power connectors (item 4 below)
from the power supplies.

Supply (Negative), Brown Wire, —48 VDC
Return (Positive), Blue Wire

Ground, Green and Yellow Wire

DC Power Connector

pONPE
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.&. WARNING (W14) Risk of bodily injury — A qualified service person is required to make the DC
power connection according to NEC and CEC guidelines.

Two (or, optionally, four) DC power connector cables are provided with each drive tray. Two DC power
connectors are on the two power-fan canisters on the rear of each drive tray if additional redundancy is
required.

m NOTE It is not mandatory that you connect the second DC power connection on the power-fan canister
of the drive tray. The second DC power connection is provided for additional redundancy only and can be
connected to a second DC power bus.
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Specifications of the DE5600 Drive Tray

The DE5600 drive tray contains Serial Attached SCSI (SAS) drives. Each DE5600 drive tray contains these
components:

= A maximum of 24 drives
= One or two power-supply fan canisters

= One or two environmental services monitor (ESM) canisters

DE5600 Drive Tray — Front View
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DE5600 Drive Tray — Rear View
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Usually, an AC power source supplies power to the power-fan canister. A DC power option is also available.
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DE5600 Drive Tray Power Source Options — Rear View

T Z2em & o
[T

AC Power Switch on the AC Power-Fan Canister

AC Power Connector

DC Power Switch on an Optional DC Power-Fan Canister
DC Power Connector

PONPE

DES5600 Drive Tray Dimensions

Dimensions of the DE5600 Drive Tray — Front View

48.26 cm (19.00 in.)

49.78 cm (19.6 in.)
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Weights of the DE5600 Drive Tray

Unit Weight
Maximum®* Empty** Shipping***
DE5600 drive tray 26 kg (57.32 1b) 21.70 kg (47.84 31.75 kg (70.0 Ib)
Ib)

*Maximum weight indicates a drive tray with all of its drives and other components
installed. Because drive weights can vary greatly, this value can vary from the value
specified as much as 0.08 kg (0.18 Ib) times the maximum number of drives per drive tray
for 2.5-in. SAS drives.

*Empty weight indicates a drive tray with the ESM canisters, the power-fan canisters, and
the drives removed.

***Shipping weight indicates the maximum weight of a fully-populated drive tray and all
shipping material.

Component Weights of the DE5600 Drive Tray

Component Weight

ESM canister 0.907 kg (2.00 Ib)
Power-fan canister 2.500 kg (5.51 Ib)
2.5-in. SAS drive 0.3 kg (0.6 Ib)

Drive Tray and Shipping Carton Dimensions for the DE5600 Drive Tray

Height Width Depth

24,13 cm (9.5in.) 58.42 cm (23.00 in.) 63.50 cm (25 in.)

Temperature Requirements and Humidity Requirements for the DE5600 Drive Tray

Condition Parameter Requirement
Temperature Operating range (both cabinet | 10°C to 35° C 50°F to 104°F)
and subsystem)
Maximum rate of change 10°C (18°F) per hour]
Storage range —10°C to 50°C (14°F to
122°F)
Maximum rate of change 15°C (59°F) per hour
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Condition

Parameter

Requirement

Transit range

—40°C to 60°C (—40°F to
140°F)

Maximum rate of change

20°C (68°F) per hour

Relative humidity (no
condensation)

Operating range (both cabinet
and subsystem)

20% to 80%

Storage range

10% to 90%

Transit range

5% to 90%

Operating gradient

10°C (50°F) per hour

Storage gradient

15°C (59°F) per hour

Transit gradient

20°C (68°F) per hour

Maximum dew point

26°C (79°F)

Maximum gradient

10% per hour

above sea level.

*If you plan to operate a system at an altitude between 1000 m to 3000 m (3280 ft to 9842 ft)
above sea level, lower the environmental temperature 1.7°C (3.3°F) for every 1000 m (3280 ft)

Altitude Ranges for the DE5600 Drive Tray

Environment | Altitude

Operating 30.5 m (100 ft) below sea level to 3000 m (9840 ft) above sea
level

Storage 30.5 m (100 ft) below sea level to 3000 m (9840 ft) above sea
level

Transit 30.5 m (100 ft) below sea level to 12,000 m (40,000 ft) above sea
level

February 2011

Airflow goes from the front of the drive tray to the rear of the drive tray. Allow at least 76 cm (30 in.) of
clearance in front of the drive tray and at least 61 cm (24 in.) of clearance behind the drive tray for service
clearance, ventilation, and heat dissipation.
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Airflow Through the DE5600 Drive Tray — Front View

1. 76 cm (30 in.) clearance in front of the cabinet

2. 61 cm (24 in.) clearance behind the cabinet
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The tabulated power and heat dissipation values in the following table are the maximum measured operating

power.

Power Ratings and Heat Dissipation for the DE5600 Drive Tray

Unit

KVA

Watts (AC)

Btu/Hr

DE5600 drive tray

0.241

240.1

821

Acoustic Noise at 25°C for the DE5600 Drive Tray

Measurement Level

Sound power (standby operation) 6.5 bels
maximum

Sound power (normal operation) 6.8 bels
maximum

The DE5600 drive tray uses wide-ranging, redundant power supplies that automatically accommodate
voltages to the AC power source or the optional —48-VDC power source. The power supplies meet standard
voltage requirements for both North American (USA and Canada) operation and worldwide (except USA and
Canada) operation. The power supplies use standard industrial wiring with line-to-neutral or line-to-line power

connections.
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m NOTE Power for the optional —48-VDC power configuration is supplied by a centralized DC power plant
instead of the AC power source in the cabinet. Refer to the associated manufacturer’s documentation for
specific DC power source requirements.

Keep this information in mind when preparing the installation site for the drive tray:

Protective ground — Site wiring must include a protective ground connection to the AC power source or
the optional —48-VDC power source.

NOTE Protective ground is also known as safety ground or chassis ground.

Circuit overloading — Power circuits and associated circuit breakers must provide enough power and
overload protection. To prevent damage to the drive tray, isolate its power source from large switching
loads, such as air-conditioning motors, elevator motors, and factory loads.

Power interruptions — The drive tray can withstand these applied voltage interruptions:

- Input transient — 50 percent of the nominal voltage
- Duration — One-half cycle
- Maximum frequency — Once every 10 seconds

Power failures — If a total power failure occurs, the drive tray automatically performs a power-on recovery
sequence without operator intervention after the power is restored.

AC Power Input

The AC power sources must provide the correct voltage, current, and frequency specified on the tray and
serial number label.

AC Power Requirements for the DE5600 Drive Tray

Parameter Low Range High Range
Nominal voltage 100 VAC 240 VAC

Frequency 50 to 60 Hz 50 to 60 Hz

Idle current 2.96 A* 1.23 A**

Maximum operating current 3.03 A* 1.26 A**

Sequential Drive Group SpinUp | 4.23 A 1.76 A

Simultaneous Drive Spin Up 443 A 1.83 A

System Rating Plate Label 70A 29A

* Typical current: 100 VAC, 60 Hz at 0.87 power supply efficiency and 0.99 power
factor. These numbers can vary significantly, depending upon the drives tested in
the particular configuration.

**Typical current: 240 VAC, 60 Hz at 0.87 power supply efficiency and 0.99 power
factor. These numbers can vary significantly, depending upon the drives tested in
the particular configuration.
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DES5600

DE5600

DES5600

DC Power Input

Nominal input voltages for the DC power source are as follows:
= Lowrange: —42 VDC

= High range: —-60 VDC

The maximum operating current is 21.7 A.

Drive Tray Power Factor Correction

Power factor correction is applied within the power supply of each DE5600 drive tray, which maintains the
power factor of the drive tray at greater than 0.95 with nominal input voltage.

Drive Tray AC Power Cords and Receptacles

Each DE5600 drive tray is shipped with two AC power cords, which use the standard AC outlets in the
destination country. Each AC power cord connects one of the power supplies in the drive tray to an
independent, external AC power source, such as a wall receptacle, or to any uninterruptible power supply
(UPS).

DC power is an option that is available for use with your DE5600 drive tray. For more information, see
"DE5600 Drive Tray Optional DC Power Connector Cables and Source Wires."

Drive Tray Optional DC Power Connector Cables and Source Wires

The DE5600 drive tray is shipped with —48-VDC power connector cables if the DC power option is ordered.
The —48-VDC power connector cable plugs into the DC power connector on the rear of the drive tray. The
three source wires on the other end of the power connector cable connect the drive tray to centralized DC
power plant equipment, typically through a bus bar above the cabinet.

.‘. WARNING (W12) Risk of electrical shock — This unit has more than one power source. To remove
all power from the unit, all DC MAINS must be disconnected by removing all power connectors (item 4 below)
from the power supplies.

Supply (Negative), Brown Wire, —48 VDC
Return (Positive), Blue Wire

Ground, Green and Yellow Wire

DC Power Connector

pONPE
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.&. WARNING (W14) Risk of bodily injury — A qualified service person is required to make the DC
power connection according to NEC and CEC guidelines.

Two (or, optionally, four) DC power connector cables are provided with each drive tray. Two DC power
connectors are on the two power-fan canisters on the rear of each drive tray if additional redundancy is
required.

m NOTE It is not mandatory that you connect the second DC power connection on the power-fan canister
of the drive tray. The second DC power connection is provided for additional redundancy only and can be
connected to a second DC power bus.
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Specifications of the DE6600 Drive Tray

The DE6600 drive tray is a high-density SAS 2.0 (6Gb/s) drive enclosure with 60 near-line 3.5” SAS drives,

housed in five drawers with 12 drives each.

The DE6600 drive tray contains these components:

= Upto 60 SAS drives
= Two power canisters
= Two fan canisters

= Two environmental services monitor (ESM) canisters

DEG6600 Drive Tray — Front View with Bezel Removed

— I I — L

o
_—

i

Drive Drawer 1
Drive Drawer 2
Drive Drawer 3
Drive Drawer 4
Drive Drawer 5
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DE6600 Drive Tray — Rear View
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1. Fan Canisters
2. Power Canisters
3. ESM Canisters

An AC power source supplies power to the power canister.

Power Source Options for the DE6600 Drive Tray — Rear View

\ axAon2

1. AC Power Switch on the Power Canister

The drive trays come with drive interface ports that enable you to establish up to four drive channels when
using the CE7900 controller tray for your disk storage solution.

The DE6600 drive tray is only available as a rackmount model that conforms to the 100-cm (40.0-in.) rack
depth.
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Dimensions of the DE6600 Drive Tray — Front View

1778 cm
700 i

B2.55 cm (32.50 in.)

Weights of the DE6600 Drive Tray

Unit

Weight

Maximum* Empty** Shipping***

DE6600 drive tray

105.2 kg (232 Ib) | 59.8 kg (132 Ib) 193.2 kg (426 Ib)

*Maximum weight indicates a drive tray with all of its drives and other components
installed. Because drive weights can vary greatly, this value can vary from the value
specified as much as 0.3 kg (0.6 Ib) times the maximum number of drives per drive tray
for drives weighing 0.725 kg (1.6 Ib).

*Empty weight indicates a drive tray with the ESM canisters, the power canisters, the
fan canisters, and the drives removed.

***Shipping weight indicates the empty weight of a drive tray and all shipping material,
as well as the weight of the 60 drives that are shipped separately in multipack cartons.

Component Weights of the DE6600 Drive Tray

Component

Weight

ESM canister

1.65 kg (3.64 Ib)

Power canister

2.5 kg (5.5 Ib)

Fan canister

Approximately 1 kg (2.16
Ib)

Drive

0.74 kg (1.64 Ib)
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Shipping Carton Dimensions for the DE6600 Drive Tray

Height

Width

Depth

48.26 cm (19in.)

60.96 cm (24.00
in.)

100.97 cm (39.75in.)

Temperature Requirements and Humidity Requirements for the DE6600 Drive Tray

Condition Parameter Requirement

Temperature* Operating range 0°C to 35°C (32°F to 95°F)
Maximum rate of change [ 10°C (95°F) per hour
Storage range —10°C to 50°C (95°F to 122°F)
Maximum rate of change | 15°C (59°F) per hour
Transit range —40°C to 60°C (—40°F to 140° F)

without the battery

Maximum rate of change | 20°C (68°F) per hour

Relative Operating range 20% to 80%

humidity (no

condensation) Storage range 10% to 90%

Transit range

5% to 95%

Maximum dew point

26°C (79°F)

Maximum gradient

10% per hour

*If you plan to operate a system at an altitude between 1000 m to 3000 m (3280 ft to
9842 ft) above sea level, lower the environmental temperature 1.7°C (3.3°F) for every
1000 m (3280 ft) above sea level.

Altitude Ranges for the DE6600 Drive Tray

Environment | Altitude

Operating 30.5 m (100 ft) below sea level to 3000 m (9842 ft) above sea
level
Storage 30.5 m (100 ft) below sea level to 3000 m (9842 ft) above sea

level
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Environment | Altitude

level

Transit 30.5 m (100 ft) below sea level to 12,000 m (40,000 ft) above sea

February 2011

Airflow goes from the front of the drive tray to the rear of the drive tray. Allow at least 81 cm (32 in.) of
clearance in front of the drive tray and at least 61 cm (24 in.) of clearance behind the drive tray for service
clearance, ventilation, and heat dissipation.

Airflow Through the DE6600 Drive Tray — Front View

1. 81 cm (32in.) clearance in front of the cabinet
2. 61cm (24 in.) clearance behind the cabinet

The tabulated power and heat dissipation values in the following table represent the maximum measured

operating power.

Power Ratings and Heat Dissipation for the DE6600 Drive Tray

supplies, two ESMs, 60 drives
(Seagate 2000-Gb SAS drives and
controllers), and two fan canisters,
full speed

Unit KVA Watts Btu/hr
(AC)
DE6600 drive tray with two power 1.268 1222 4180
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Sound Levels for the DE6600 Drive Tray

Measurement Level
Sound power (standby 6.5 bels
operation)

Sound power (normal 6.8 bels
operation)

Sound pressure 68 dBA

The agency ratings for the DE6600 drive tray are 7.56 A at 200 VAC and 6.3 A at 240 VAC. These ratings are
the overall maximum AC currents for this system.

The DE6600 drive tray uses wide-ranging, redundant power supplies that automatically accommodate
voltages to the AC power source. The power supplies meet standard voltage requirements for both
North American (USA and Canada) operation and worldwide (except USA and Canada) operation. The
power supplies use standard industrial wiring with line-to-neutral power connections or line-to-line power
connections.

Keep this information in mind when you prepare the installation site for the drive tray:

= Protective ground — Site wiring must include a protective ground connection to the AC power source.

m NOTE Protective ground is also known as safety ground or chassis ground.

= Circuit overloading — Power circuits and associated circuit breakers must provide enough power and
overload protection. To prevent damage to the drive tray, isolate its power source from large switching
loads, such as air-conditioning motors, elevator motors, and factory loads.

= Power interruptions — The drive tray can withstand these applied voltage interruptions:

- Input transient — 50 percent of the nominal voltage
- Duration — One-half cycle
- Maximum frequency — Once every 10 seconds

= Power failures — If a total power failure occurs, the drive tray automatically performs a power-on recovery
sequence without operator intervention after the power is restored.

Each power supply contains one 15-A slow-blow fuse.

AC Power Requirements for the DE6600 Drive Tray

Parameter High Range
Nominal voltage 200 to 240 VAC
Frequency 50 to 60 Hz
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Parameter High Range
Idle current 6.0 A
Maximum operating current 7.56 A
Maximum surge current 80A

Power factor correction is applied within the power canister of each DE6600 drive tray, which maintains the
power factor of the drive tray at no less than 0.95 with at all input voltage levels.

Each DE6600 drive tray is shipped with two AC power cords, which fit the standard AC outlets in the
destination country. Each AC power cord connects one of the power canisters in the drive tray to an
independent, external AC power source, such as a wall receptacle, or to any uninterruptible power supply
(UPS).

.& ATTENTION Possible risk of equipment failure — To ensure proper cooling, the DE6600 drive tray
always uses two power supplies.
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Specifications of the DE6900 Drive Tray

The DE6900 drive tray has five separate drawers and is capable of handling 4-Gb Fibre Channel speeds.
Each drive drawer contains up to 12 drives, making 60 drives the total capacity of the DE6900 drive tray.

The DE6900 drive tray contains these components:

= Upto 60 SATA drives

Two power canisters

Two fan canisters

= Two environmental services monitor (ESM) canisters

DEG6900 Drive Tray — Front View with Bezel Removed
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Drive Drawer 1
Drive Drawer 2
Drive Drawer 3
Drive Drawer 4
Drive Drawer 5
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DEG6900 Drive Tray — Rear View
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1. Fan Canisters
Power Canisters
3. ESM Canisters
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An AC power source supplies power to the power canister.
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Power Source Options for the DE6900 Drive Tray — Rear View

LT

S2005-01

1. AC Power Switch on the Power Canister

The drive trays come with drive interface ports that enable you to establish up to four drive channels when
using the CE7900 controller tray for your disk storage solution.

The DE6900 drive tray is only available as a rackmount model that conforms to the 100-cm (40.0-in.) rack
depth.

Dimensions of the DE6900 Drive Tray — Front View

£a015-03 -‘x“"-‘ ;
17.78 cm i 5
(7.00 in.) e 3 ; (,.,-’V ~
e R " 82.55 om (32.50 in.)
48.26 cm (16.00 m L

Weights of the DE6900 Drive Tray

Unit Weight

Maximum®* Empty** Shipping***
DE6900 drive tray 102.1kg (225 1b) | 56.7 kg (125 Ib) 192 kg (420 Ib)

*Maximum weight indicates a drive tray with all of its drives and other components
installed. Because drive weights can vary greatly, this value can vary from the value
specified as much as 0.3 kg (0.6 Ib) times the maximum number of drives per drive tray
for drives weighing 0.725 kg (1.6 Ib).

*Empty weight indicates a drive tray with the ESM canisters, the power canisters, the
fan canisters, and the drives removed.
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Unit Weight

Maximum®* Empty** Shipping***

***Shipping weight indicates the empty weight of a drive tray and all shipping material,
as well as the weight of the 60 drives that are shipped separately in multi-pack cartons.

Component Weights of the DE6900 Drive Tray

Component Weight

ESM canister 1.65 kg (3.64 Ib)

Power canister 2.5 kg (5.46 Ib)

Fan canister Approximately 1 kg (2.2
Ib)

Drive 0.74 kg (1.64 Ib)

Shipping Carton Dimensions for the DE6900 Drive Tray

Height Width Depth
48.26 cm (19 in.) 60.96 cm (24.00 | 100.97 cm (39.75in.)
in.)

Temperature Requirements and Humidity Requirements for the DE6900 Drive Tray

Condition Parameter Requirement

Temperature* Operating range 0°C to 35°C (32°F to 95°F)

Maximum rate of change [ 10°C (95°F) per hour

Storage range —10°C to 50°C (95°F to 122°F)

Maximum rate of change [ 15°C (59°F) per hour

Transit range —40°C to 60°C (—40°F to 140° F)
without the battery

Maximum rate of change [ 20°C (68°F) per hour

Relative Operating range 20% to 80%

humidity (no

condensation) Storage range 10% to 90%
Transit range 5% to 95%
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Condition Parameter Requirement
Maximum dew point 26°C (79°F)
Maximum gradient 10% per hour

*If you plan to operate a system at an altitude between 1000 m to 3000 m (3280 ft to
9842 ft) above sea level, lower the environmental temperature 1.7°C (3.3°F) for every
1000 m (3280 ft) above sea level.

Altitude Ranges for the DE6900 Drive Tray

Environment | Altitude

Operating 30.5 m (100 ft) below sea level to 3000 m (9842 ft) above sea
level

Storage 30.5 m (100 ft) below sea level to 3000 m (9842 ft) above sea
level

Transit 30.5 m (100 ft) below sea level to 12,000 m (40,000 ft) above sea
level

Airflow goes from the front of the drive tray to the rear of the drive tray. Allow at least 81 cm (32 in.) of
clearance in front of the drive tray and at least 61 cm (24 in.) of clearance behind the drive tray for service
clearance, ventilation, and heat dissipation.
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Airflow Through the DE6900 Drive Tray — Front View

1. 81 cm (32in.) clearance in front of the cabinet
2. 61 cm (24 in.) clearance behind the cabinet

The tabulated power and heat dissipation values in the following table are the maximum measured operating
power.

Power Ratings and Heat Dissipation for the DE6900 Drive Tray

Unit KVA Watts Btu/hr
(AC)
DEG6900 drive tray with two power 1.203 | 1181 4039

supplies, two ESMs, 60 drives
(Seagate 1000-Gb SATA), and two
fan canisters, full speed

Sound Levels for the DE6900 Drive Tray

Measurement Level
Sound power (standby 6.5 bels
operation)

Sound power (normal 6.8 bels
operation)

Sound pressure 68 dBA
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The agency ratings for the DE6900 drive tray are 8.64 A at 200 VAC and 7.20 A at 240 VAC. These ratings
are the overall maximum AC currents for this system.

The DE6900 drive tray uses wide-ranging, redundant power supplies that automatically accommodate
voltages to the AC power source. The power supplies meet standard voltage requirements for both North
American (USA and Canada) operation and worldwide (except USA and Canada) operation. The power
supplies use standard industrial wiring with line-to-neutral or line-to-line power connections.

Keep this information in mind when you prepare the installation site for the drive tray:

= Protective ground — Site wiring must include a protective ground connection to the AC power source.

NOTE Protective ground is also known as safety ground or chassis ground.

= Circuit overloading — Power circuits and associated circuit breakers must provide enough power and
overload protection. To prevent damage to the drive tray, isolate its power source from large switching
loads, such as air-conditioning motors, elevator motors, and factory loads.

= Power interruptions — The drive tray can withstand these applied voltage interruptions:

- Input transient — 50 percent of the nominal voltage
- Duration — One-half cycle
- Maximum frequency — Once every 10 seconds

= Power failures — If a total power failure occurs, the drive tray automatically performs a power-on recovery
sequence without operator intervention after the power is restored.

Each power supply contains one 15-A slow-blow fuse.

AC Power Requirements for the DE6900 Drive Tray

Parameter High Range
Nominal voltage 200 to 240 VAC
Frequency 50 to 60 Hz

Idle current 55A

Maximum operating current 94 A

Maximum surge current 10.34 A

Power factor correction is applied within the power canister of each DE6900 drive tray, which maintains the
power factor of the drive tray at no less than 0.95 with at all input voltage levels.
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DE6900 Drive Tray AC Power Cords and Receptacles

Each DE6900 drive tray is shipped with two AC power cords, which fit the standard AC outlets in the
destination country. Each AC power cord connects one of the power canisters in the drive tray to an
independent, external AC power source, such as a wall receptacle, or to any uninterruptible power supply
(UPS).

‘ ATTENTION Possible risk of equipment failure — To ensure proper cooling, the DE6900 drive tray
always uses two power supplies.
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Specifications of the FC4600 Drive Tray

The FC4600 drive tray is a 16-slot drive tray capable of handling 4-Gb Fibre Channel speeds. The drive tray
is designed to be used by disk storage customers who desire top-of-the-line storage arrays. It comes in a
deskside model and a rackmount model.

The FC4600 drive tray contains these components:
= Upto 16 Fibre Channel drives
= Two power-fan canisters

= Two environmental services monitor (ESM) canisters

FC4600 Drive Tray — Front View and Rear View

Usually, an AC power source supplies power to the power-fan canister. A DC power option is also available.
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Power Source Options for the FC4600 Drive Tray — Rear View
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AC Power Switch on the AC Power-Fan Canister

AC Power Connector

DC Power Switch on an Optional Power-Fan Canister
Two DC Power Connectors

PONPE

The drive trays come with drive interface ports that enable you to establish up to eight drive channels when
using the CE7900 controller tray for your disk storage solution.

FC4600 Drive Tray Dimensions

The FC4600 drive tray conforms to the 48.3-cm (19.0-in.) rack standard.
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Dimensions of the FC4600 Drive Tray (Deskside Model and Rackmount Model) — Front View
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Weights of the FC4600 Drive Tray

Unit Weight

Maximum®* Empty** Shipping***
FC4600 drive tray, 54.88 kg (121.0 28.58 kg (63.01b) | 66.68 kg (147.0
deskside model Ib) Ib)
FC4600 drive tray, 42.18 kg (93.01b) | 15.88 kg (35.01b) | 53.98 kg (119.0
rackmount model Ib)

*Maximum weight indicates a drive tray with all of its drives and other components
installed. Because drive weights can vary greatly, this value can vary from the value
specified as much as 0.3 kg (0.6 Ib) times the maximum number of drives per drive tray
for drives weighing 1.0 kg (2.2 Ib).

**Empty weight indicates a drive tray with the ESM canisters, the power-fan canisters,
and the drives removed.
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Unit

Weight

Maximum*

Empty** Shipping***

material.

***Shipping weight indicates the maximum weight of a drive tray and all shipping

Component Weights of the FC4600 Drive Tray

Component

Weight

ESM canister

2.313 kg (5.10 Ib)

Power-fan canister

2.449 kg (5.40 Ib)

Drive

Ib)

Approximately 1.0 kg (2.2

Shipping Carton Dimensions for the FC4600 Drive Tray

Height

Width

Depth

45.72 cm (18.00 in.) — Includes
the height of the pallet. in.)

62.23 cm (24.50 | 80.65cm (31.75

in.)

Temperature Requirements and Humidity Requirements for the FC4600 Drive Tray

Condition Parameter Requirement

Temperature* Operating range 10°C to 40°C (50°F to 104°F)
Maximum rate of change | 10°C (18°F) per hour
Storage range —10°C to 50°C (14°F to 122°F)
Maximum rate of change | 15°C (27°F) per hour
Transit range —40°C to 60°C (—40°F to 140° F)
Maximum rate of change [ 20°C (36°F) per hour

Relative Operating range 20% to 80%

humidity (no

condensation) Storage range 10% to 90%

Transit range

5% to 95%

Maximum dew point

26°C (79°F)
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Condition Parameter Requirement

Maximum gradient 10% per hour

*If you plan to operate a system at an altitude between 1000 m to 3000 m (3280 ft to
9842 ft) above sea level, lower the environmental temperature 1.7°C (3.3°F) for every
1000 m (3280 ft) above sea level.

Altitude Ranges for the FC4600 Drive Tray

Environment | Altitude

Operating 30.5 m (100 ft) below sea level to 3000 m (9842 ft) above sea
level

Storage 30.5 m (100 ft) below sea level to 3000 m (9842 ft) above sea
level

Transit 30.5 m (100 ft) below sea level to 12,000 m (40,000 ft) above sea
level

Airflow goes from the front of the drive tray to the rear of the drive tray. Allow at least 76 cm (30 in.) of
clearance in front of the drive tray and at least 61 cm (24 in.) of clearance behind the drive tray for service
clearance, ventilation, and heat dissipation.

Airflow Through the FC4600 Drive Tray — Front View
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The tabulated power and heat dissipation values in the following table are the maximum measured operating
power.

LSI Corporation
-224 -



SANtricity_10.77

February 2011

Power Ratings and Heat Dissipation for the FC4600 Drive Tray

Unit KVA Watts (AC) | Btu/hr Amps (240
VAC)
FC4600 drive tray 0.462 444 1517 1.85

Sound Levels for the FC4600 Drive Tray

Measurement Level
Sound power 6.5 bels
Sound pressure 65 dBA

The agency ratings for the FC4600 drive tray are 4.44 A at 100 VAC and 1.85 A at 240 VAC. These ratings
are the overall maximum AC currents for this system.

The FC4600 drive tray uses wide-ranging, redundant power supplies that automatically accommodate
voltages to the AC power source or the optional —48-VDC power source. The power supplies meet standard
voltage requirements for both North American (USA and Canada) operation and worldwide (except USA and
Canada) operation. The power supplies use standard industrial wiring with line-to-neutral or line-to-line power
connections.

m NOTE Power for the optional —48-VDC power configuration is supplied by a centralized DC power plant
instead of the AC power source in the cabinet. Refer to the associated manufacturer’s documentation for
specific DC power source requirements.

Keep this information in mind when you prepare the installation site for the drive tray:

= Protective ground — Site wiring must include a protective ground connection to the AC power source or
the optional —48-VDC power source.

m NOTE Protective ground is also known as safety ground or chassis ground.

= Circuit overloading — Power circuits and associated circuit breakers must provide enough power and
overload protection. To prevent damage to the drive tray, isolate its power source from large switching
loads, such as air-conditioning motors, elevator motors, and factory loads.

= Power interruptions — The drive tray can withstand these applied voltage interruptions:
- Input transient — 50 percent of the nominal voltage
- Duration — One-half cycle
- Maximum frequency — Once every 10 seconds

= Power failures — If a total power failure occurs, the drive tray automatically performs a power-on recovery
sequence without operator intervention after the power is restored.
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AC Power Input

Each power supply contains one 15-A slow-blow fuse.

AC Power Requirements for the FC4600 Drive Tray

Parameter

Low Range

High Range

Nominal voltage

90 to 136 VAC

180 to 264 VAC

spin up)

Frequency 50 to 60 Hz 50 to 60 Hz
Idle current 3.78 A* 1.98 A**
Maximum operating current 3.90 A* 2.06 A**
Maximum surge current (16-drive | 5.25 A* 2.67 A**

factor.

factor.

*Typical current: 115 VAC, 60 Hz at 0.73 power supply efficiency and 0.96 power

**Typical current: 230 VAC, 60 Hz at 0.73 power supply efficiency and 0.96 power

DC Power Input

Nominal input voltages for the DC power source are as follows:

= Low range: =36 VDC
= Highrange: =72 VDC

The maximum operating current is 17 A.

February 2011

Power factor correction is applied within the power-fan canister of each FC4600 drive tray, which maintains

the power factor of the drive tray at greater than 0.99 with nominal input voltage.

Each FC4600 drive tray is shipped with two AC power cords, which fit the standard AC outlets in the
destination country. Each AC power cord connects one of the power-fan canisters in the drive tray to an
independent, external AC power source, such as a wall receptacle, or to any uninterruptible power supply

(UPS).

The FC4600 drive tray is shipped with —48-VDC power connector cables if the DC power option is ordered.
The —48-VDC power connector cable plugs into the DC power connector on the rear of the drive tray. The
three source wires on the other end of the power connector cable connect the drive tray to centralized DC
power plant equipment, typically through a bus bar above the cabinet.
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.‘. WARNING (W12) Risk of electrical shock — This unit has more than one power source. To remove
all power from the unit, all DC MAINS must be disconnected by removing all power connectors (item 4 below)
from the power supplies.

Supply (Negative), Brown Wire, —48 VDC
Return (Positive), Blue Wire

Ground, Green and Yellow Wire

DC Power Connector

pONPE

.‘. WARNING (W14) Risk of bodily injury — A qualified service person is required to make the DC
power connection according to NEC and CEC guidelines.

Two (or, optionally, four) DC power connector cables are provided with each drive tray. Two DC power
connectors are on the two power-fan canisters on the rear of each drive tray if additional redundancy is
required.

. NOTE It is not mandatory that you connect the second DC power connection on the power-fan canister
of the drive tray. The second DC power connection is provided for additional redundancy only and can be
connected to a second DC power bus.
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Specifications of the AT2655 Drive Tray

The AT2655 drive tray contains Serial Advanced Technology Attachment (SATA) drives that provide storage
in a Fibre Channel environment. Each AT2655 drive tray contains these components:

= Two to fourteen drives
= One or two environmental services monitor (ESM) canisters
= Two power supplies

= Two fans

AT2655 Drive Tray — Front View and Rear View

A deskside model and a rackmount model of the AT2655 drive tray are available. The rackmount model
conforms to the 48.3-cm (19.0-in.) rack standard.
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Dimensions of the AT2655 Drive Tray (Deskside Model and Rackmount Model) — Front View
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Weights of the AT2655 Drive Tray
Unit Weight
Maximum* Empty** Shipping***

AT2655 drive tray, deskside
model

52.62 kg (116.0
Ib)

28.58 kg (63.0 Ib)

64.41 kg (142.0
Ib)

AT2655 drive tray, rackmount
model

39.92 kg (88.0 Ib)

15.88 kg (35.0 Ib)

51.71 kg (114.0
Ib)

*Maximum weight indicates a drive tray with all of its drives and other components
installed. Because drive weights can vary greatly, this value can vary from the value
specified as much as 0.3 kg (0.6 Ib) times the maximum number of drives per drive tray for
drives weighing 1.0 kg (2.2 Ib).

*Empty weight indicates a drive tray with the ESM canisters, the power supply canisters,
the fan canisters, and the drives removed.

***Shipping weight indicates the maximum weight of a drive tray and all shipping material.
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Component Weights of the AT2655 Drive Tray

Component

Weight

ESM canister

1.678 kg (3.70 Ib)

Power supply canister

2.449 kg (5.40 Ib)

Fan canister

0.998 kg (2.20 Ib)

Drive

Ib)

Approximately 1.0 kg (2.2

Shipping Carton Dimensions for the AT2655 Drive Tray

Height

Width

Depth

pallet.

44.45 cm (17.50 in.) —
Includes the height of the

62.23 cm (24.50 in.)

74.93 cm (29.50 in.)

Temperature Requirements and Humidity Requirements for the AT2655 Drive Tray

Condition Parameter Requirement
Temperature* Operating range 10°C to 40°C (50°F to 104°F)
Maximum rate of change 10°C (18°F) per hour
Storage range —10°C to 65°C (14°F to
149°F)
Maximum rate of change 15°C (27°F) per hour
Transit range —40°C to 65°C (—40°F to
149°F)
Maximum rate of change 20°C (36°F) per hour
Relative Operating range 20% to 80%
humidity (no
condensation) Storage range 10% to 90%
Transit range 5% to 95%
Maximum dew point 26°C (79°F)
Maximum gradient 10% per hour
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Condition

Parameter Requirement

*If you plan to operate a system at an altitude between 1000 m to 3000 m (3280 ft
to 9842 ft) above sea level, lower the environmental temperature 1.7°C (3.3°F) for
every 1000 m (3280 ft) above sea level.

Altitude Ranges for the AT2655 Drive Tray

Environment

Altitude

Operating 30.5 m (100 ft) below sea level to 3000 m (9842 ft) above sea
level

Storage 30.5 m (100 ft) below sea level to 3000 m (9842 ft) above sea
level

Transit 30.5 m (100 ft) below sea level to 12,000 m (40,000 ft) above

sea level

February 2011

Airflow goes from the front of the drive tray to the rear of the drive tray. Allow at least 76 cm (30 in.) of
clearance in front of the drive tray and at least 61 cm (24 in.) of clearance behind the drive tray for service
clearance, ventilation, and heat dissipation.
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Airflow Through the AT2655 Drive Tray — Front View

February 2011

The tabulated power and heat dissipation values in the following table are the maximum measured operating

power.

Power Ratings and Heat Dissipation for the AT2655 Drive Tray

Unit KVA Watts (AC) | Btu/hr Amps (240
VAC)
AT2655 drive tray 0.329 316 1078 1.32

Sound Levels for the AT2655 Drive Tray

Measurement Level
Sound power 6.0 bels
Sound pressure 60 dBA

The AT2655 drive tray uses wide-ranging, redundant power supplies that automatically accommodate
voltages to the AC power source. The power supplies meet standard voltage requirements for both North
American (USA and Canada) operation and worldwide (except USA and Canada) operation. The power

supplies use standard industrial wiring with line-to-neutral or line-to-line power connections.

LSI Corporation

-232-



SANtricity_10.77

February 2011

Keep this information in mind when you prepare the installation site for the drive tray:

= Protective ground — Site wiring must include a protective ground connection to the AC power source.

NOTE Protective ground is also known as safety ground or chassis ground.

= Circuit overloading — Power circuits and associated circuit breakers must provide enough power and
overload protection. To prevent damage to the drive tray, isolate its power source from large switching
loads, such as air-conditioning motors, elevator motors, and factory loads.

= Power interruptions — The drive tray can withstand these applied voltage interruptions:

- Input transient — 50 percent of the nominal voltage
- Duration — One-half cycle
- Maximum frequency — Once every 10 seconds

= Power failures — If a total power failure occurs, the drive tray automatically performs a power-on recovery

sequence without operator intervention after the power is restored.

Each power supply contains one 10-A slow-blow fuse.

AC Power Requirements for the AT2655 Drive Tray

Parameter Low Range High Range
Nominal voltage 90 to 136 VAC 180 to 264 VAC
Frequency 50 to 60 Hz 50 to 60 Hz

Idle current 2.65 A* 1.31 A**
Maximum operating current 2.78 A* 1.43 A**
Maximum surge current 4.00 A* 2.03 A**

*Typical current: 115 VAC, 60 Hz at 0.73 power supply efficiency and 0.96
power factor.

**Typical current: 230 VAC, 60 Hz at 0.73 power supply efficiency and 0.96
power factor.

Power factor correction is applied within the power supply of each AT2655 drive tray, which maintains the
power factor of the drive tray at greater than 0.99 with nominal input voltage.

Each AT2655 drive tray is shipped with two AC power cords, which use the standard AC outlets in the
destination country. Each AC power cord connects one of the power supplies in the drive tray to an
independent, external AC power source, such as a wall receptacle, or to any uninterruptible power supply
(UPS).
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Specifications of the FC2610 Drive Tray

The FC2610 drive tray contains Fibre Channel drives that provide storage in a Fibre Channel environment.
Each FC2610 drive tray contains these components:

= A maximum of 14 drives
= Two fan canisters
= Two power supply canisters

= One or two environmental services monitor (ESM) canisters

FC2610 Drive Tray — Front View and Rear View

FC2610 Drive Tray Dimensions

A deskside model and a rackmount model of the FC2610 drive tray are available. The rackmount model
conforms to the 48.3-cm (19.0-in.) rack standard.
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Dimensions of the FC2610 Drive Tray(Deskside Model and Rackmount Model) — Front View
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Weights of the FC2610 Drive Tray
Unit Weight
Maximum* Empty** Shipping***

FC2610 drive tray, deskside
model

52.62 kg (116.0
Ib)

28.58 kg (63.0 Ib)

64.41 kg (142.0
Ib)

FC2610 drive tray, rackmount
model

39.92 kg (88.0 Ib)

15.88 kg (35.0 Ib)

51.71 kg (114.0
Ib)

*Maximum weight indicates a drive tray with all of its drives and other components
installed. Because drive weights can vary greatly, this value can vary from the value
specified as much as 0.3 kg (0.6 Ib) times the maximum number of drives per drive tray for
drives weighing 1.0 kg (2.2 Ib).

*Empty weight indicates a drive tray with the ESM canisters, the power-supply canisters,
the fan canisters, and the drives removed.

***Shipping weight indicates the maximum weight of a drive tray and all shipping material.
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Component Weights of the FC2610 Drive Tray

Component

Weight

ESM canister

1.678 kg (3.70 Ib)

Power supply canister

2.449 kg (5.40 Ib)

Fan canister

0.998 kg (2.20 Ib)

Drive

Ib)

Approximately 1.0 kg (2.2

Shipping Carton Dimensions for the FC2610 Drive Tray

Height

Width

Depth

pallet.

44.45 cm (17.50 in.) —
Includes the height of the

62.23 cm (24.50 in.)

74.93 cm (29.50 in.)

Temperature Requirements and Humidity Requirements for the FC2610 Drive Tray

Condition Parameter Requirement
Temperature* Operating range 10°C to 40°C (50°F to 104°F)
Maximum rate of change 10°C (18°F) per hour
Storage range —10°C to 65°C (14°F to
149°F)
Maximum rate of change 15°C (27°F) per hour
Transit range —40°C to 65°C (—40°F to
149°F)
Maximum rate of change 20°C (36°F) per hour
Relative Operating range 20% to 80%
humidity (no
condensation) Storage range 10% to 90%
Transit range 5% to 95%
Maximum dew point 26°C (79°F)
Maximum gradient 10% per hour
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Condition

Parameter

Requirement

*If you plan to operate a system at an altitude between 1000 m to 3000 m (3280 ft
to 9842 ft) above sea level, lower the environmental temperature 1.7°C (3.3°F) for
every 1000 m (3280 ft) above sea level.

Altitude Ranges for the FC2610 Drive Tray

Environment

Altitude

level

Operating 30.5 m (100 ft) below sea level to 3000 m (9842 ft) above sea
level

Storage 30.5 m (100 ft) below sea level to 3000 m (9842 ft) above sea
level

Transit 30.5 m (100 ft) below sea level to 12,000 m (40,000 ft) above sea

February 2011

Airflow goes from the front of the drive tray to the rear of the drive tray. Allow at least 76 cm (30 in.) of
clearance in front of the drive tray and at least 61 cm (24 in.) of clearance behind the drive tray for service

clearance, ventilation, and heat dissipation.
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Airflow Through the FC2610 Drive Tray — Front View
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The tabulated power and heat dissipation values in the following table are the maximum measured operating
power.

Power Ratings and Heat Dissipation for the FC2610 Drive Tray

Unit KVA Watts (AC) | Btu/Hr Amps (240
VAC)

FC2610 drive 0.384 369 1259 1.54

tray

Sound Levels for the FC2610 Drive Tray

Measurement Level
Sound power 6.0 bels
Sound pressure 60 dBA
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The FC2610 drive tray uses wide-ranging, redundant power supplies that automatically accommodate
voltages to the AC power source. The power supplies meet standard voltage requirements for both North
American (USA and Canada) operation and worldwide (except USA and Canada) operation. The power
supplies use standard industrial wiring with line-to-neutral or line-to-line power connections.

Keep this information in mind when preparing the installation site for the drive tray:

= Protective ground — Site wiring must include a protective ground connection to the AC power source.

NOTE Protective ground is also known as safety ground or chassis ground.

= Circuit overloading — Power circuits and associated circuit breakers must provide enough power and
overload protection. To prevent damage to the drive tray, isolate its power source from large switching
loads, such as air-conditioning motors, elevator motors, and factory loads.

= Power interruptions — The drive tray can withstand these applied voltage interruptions:

- Input transient — 50 percent of the nominal voltage
- Duration — One-half cycle
- Maximum frequency — Once every 10 seconds

= Power failures — If a total power failure occurs, the drive tray automatically performs a power-on recovery

sequence without operator intervention after the power is restored.

The AC power sources must provide the correct voltage, current, and frequency specified on the tray and
serial number label.

AC Power Requirements for the FC2610 Drive Tray

Parameter Low Range High Range
Nominal voltage 115 VAC 230 VAC

Frequency 50 to 60 Hz 50 to 60 Hz

Idle current 3.81 A* 1.98 A**

Maximum operating current 3.96 A* 2.06 A**

Maximum surge current 5.52 A* 2.72 A**

*Typical current: 115 VAC, 60 Hz at 0.77 power supply efficiency and 0.96 power
E'(I:';/Opri.cal current: 230 VAC, 60 Hz at 0.77 power supply efficiency and 0.96 power
factor.

Power factor correction is applied within the power supply of each FC2610 drive tray, which maintains the

power factor of the drive tray at greater than 0.99 with nominal input voltage.
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Each FC2610 drive tray is shipped with two AC power cords, which use the standard AC outlets in the
destination country. Each AC power cord connects one of the power supplies in the drive tray to an
independent, external AC power source, such as a wall receptacle, or to any uninterruptible power supply
(UPS).
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Specifications of the FC2600 Drive Tray

The FC2600 drive tray is available as a rackmount model or a deskside model that provides high-capacity
disk storage for Fibre Channel environments. Each FC2600 drive tray contains these components:

= A maximum of 14 drives
= Two fan canisters
= Two power-supply canisters

= One or two environmental services monitor (ESM) canisters

FC2600 Drive Tray — Front View and Rear View
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Dimensions of the FC2600 Drive Tray (Deskside Model and Rackmount Model) — Front View
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Weights of the FC2600 Drive Tray
Unit Weight
Maximum* Empty** Shipping***

FC2600 drive tray, deskside
model

53.1 kg (117.0 Ib)

28.0 kg (63.0 Ib)

64.9 kg (143.0 Ib)

FC2600 drive tray,

40.40 kg (89.0 Ib)

15.9 kg (35.0 Ib)

52.2 kg (115.0 Ib)

rackmount model

*Maximum weight indicates a drive tray with all of its drives and other components
installed. Because drive weights can vary greatly, this value can vary from the value

specified as much as 0.3 kg (0.6 Ib) times the maximum number of drives per drive tray for

drives weighing 1.0 kg (2.2 Ib).

*Empty weight indicates a drive tray with the ESM canisters, the power-supply canisters,

fan canisters, and drives removed.
***Shipping weight indicates the maximum weight of the drive tray and all shipping
material.
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Component Weights of the FC2600 Drive Tray

Component Weight
Drive 1.00 kg (2.2 Ib)
ESM 1.59 kg (3.7 Ib)

Power supply

2.45 kg (5.39 Ib)

Temperature Requirements and Humidity Requirements for the FC2600 Drive Tray

condensation)

Condition Parameter Requirement
Temperature* Operating range 10°C to 40°C (50°F to 104°F)
Maximum rate of change 10°C (18°F) per hour
Storage range —10°C to 65°C (14°F to
149°F)
Maximum rate of change 15°C (27°F) per hour
Transit range —40°C to 65°C (—40°F to
149°F)
Maximum rate of change 15°C (27°F) per hour
Relative Operating range 20% to 80%
humidity (no

Storage range

10% to 90%

Transit range

5% to 95%

Maximum dew point

26°C (79°F)

Maximum gradient

10% per hour

*If you plan to operate a system at an altitude between 1000 m to 3000 m (3280 ft
to 9842 ft) above sea level, lower the environmental temperature 1.7°C (3.3°F) for
every 1000 m (3280 ft) above sea level.

Altitude Ranges for the FC2600 Drive Tray

Environment

Altitude

Operating

30.5 m (100 ft) below sea level to 3000 m (9842 ft) above sea

level

LSI Corporation
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Environment | Altitude

Storage 30.5 m (100 ft) below sea level to 3000 m (9842 ft) above sea
level

Transit 30.5 m (100 ft) below sea level to 12,000 m (40,000 ft) above
sea level

February 2011

Allow at least 76 cm (30 in.) in front of the drive tray and at least 61 cm (24 in.) behind the drive tray for

service clearance, ventilation, and heat dissipation.

Airflow Through the FC2600 Drive Tray

Power and Heat Dissipation for the FC2600 Drive Tray

Unit KVA Watts (AC)

Btu per hour

FC2600 drive tray 0.375 366

1229
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Sound Levels for the FC2600 Drive Tray

Measurement Level
Sound power 6.0 bels
Sound pressure 60 dBA

February 2011

The FC2600 drive tray uses wide-ranging, redundant power supplies that automatically accommodate
voltages to the AC power source. The power supplies meet standard voltage requirements for both North
American (USA and Canada) operation and worldwide (except USA and Canada) operation. The power

supplies use standard industrial wiring with line-to-neutral or line-to-line power connections.

= Protective ground — Site wiring must include a protective ground connection to the AC power source.

NOTE Protective ground is also known as safety ground or chassis ground.

= Circuit overloading — Power circuits and associated circuit breakers must provide enough power and
overload protection. To prevent damage to the drive tray, isolate its power source from large switching

loads, such as air-conditioning motors, elevator motors, and factory loads.

= Power interruptions — The drive tray can withstand these applied voltage interruptions:

- Input transient — 50 percent of the nominal voltage
- Duration — One-half cycle
- Frequency — Once every 10 seconds

= Power failures — If a total power failure occurs, the drive tray automatically performs a power-on recovery
sequence without operator intervention.

Each power supply contains one 10-A slow-blow fuse.

AC Power Requirements for the FC2600 Drive Tray

Parameter

Low Range

High Range

Nominal voltage

90 to 136 VAC

180 to 264 VAC

Frequency 50 to 60 Hz 50 to 60 Hz
Idle current 2.93 A* 1.27 A**
Maximum operating current 3.18A 1.37 A
Maximum surge current 5.85A 2.36 A

0.96 power factor.

*Typical current: 115 VAC, 60 Hz at 0.73 power supply efficiency and
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Parameter Low Range High Range

**Typical current: 230 VAC, 60 Hz at 0.73 power supply efficiency and
0.96 power factor.

Power factor correction is applied within the power supply of each FC2600 drive tray, which maintains the
power factor of the drive tray at greater than 0.99 with nominal input voltage.

Each FC2600 drive tray is shipped with two AC power cords that are appropriate for use in a typical outlet
in the destination country. Each AC power cord connects one of the power supplies in a drive tray to an
independent, external AC power source, such as a wall receptacle or a UPS.

If you have a cabinet with internal power cabling, such as a ladder cord, you do not need the AC power cords
that are shipped with the drive tray.
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Specifications of the DM1300 Drive Tray

The DM1300 drive tray contains Serial Attached SCSI (SAS) drives. Each DM1300 drive tray contains these
components:

= A maximum of 12 drives
= Two power-supply fan canisters

= One or two environmental services monitor (ESM) canisters

DM21300 Drive Tray — Front View

TBI15-05

1. End Caps (the Left End Cap has the Drive Tray LEDs)
2. Drive Canisters

DM21300 Drive Tray — Rear View
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1. Power-Fan Canister
2. ESM Canister

Usually, an AC power source supplies power to the power-fan canister. A DC poweroption is also available.

DM1300 Drive Tray Power Source Options — Rear View
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1. Controller Canister
2. DC Power Switch on an Optional Power-Fan Canister
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The DM1300 drive tray conforms to the 48.3-cm (19.0-in.) rack standard.

Dimensions of the DM1300 Drive Tray — Front View
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Weights of the DM1300 Drive Tray

Unit Weight
Maximum®* Empty** Shipping***
DM1300 drive tray 25.86 kg (57.0 Ib) | 6.80 kg (15.0 Ib) | 25.00 kg (55.0 Ib)

*Maximum weight indicates a drive tray with all of its drives and other components
installed. Because drive weights can vary greatly, this value can vary from the value
specified as much as 0.3 kg (0.6 Ib) times the maximum number of drives per drive tray for
drives weighing 1.0 kg (2.2 Ib).

*Empty weight indicates a drive tray with the ESM canisters, the power-fan canisters, and
the drives removed.

***Shipping weight indicates the maximum weight of a fully-populated drive tray and all
shipping material.

Component Weights of the DM1300 Drive Tray

Component Weight

ESM canister 0.907 kg (2.00 Ib)

Power-fan canister 2.267 kg (5.00 Ib)

Drive Approximately 1.0 kg (2.2
Ib)
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Shipping Carton Dimensions for the DM1300 Drive Tray

Height

Width

Depth

25.40 cm (10.00 in.)

60.76 cm (24.00 in.)

44.86 cm (78.74 in.)

Temperature Requirements and Humidity Requirements for the DM1300 Drive Tray

Condition Parameter Requirement
Temperature* Operating range 10°C to 40°C (50°F to 104°F)
Maximum rate of change 10°C (18°F) per hour
Storage range —10°C to 50°C (14°F to
122°F)
Maximum rate of change 15°C (27°F) per hour
Transit range —40°C to 60°C (—40°F to
140°F)
Maximum rate of change 20°C (36°F) per hour
Relative Operating range 20% to 80%
humidity (no
condensation) Storage range 10% to 90%

Transit range

5% to 95%

Maximum dew point

26°C (79°F)

Maximum gradient

10% per hour

*If you plan to operate a system at an altitude between 1000 m to 3000 m (3280 ft
to 9842 ft) above sea level, lower the environmental temperature 1.7°C (3.3°F) for
every 1000 m (3280 ft) above sea level.

Altitude Ranges for the DM1300 Drive Tray

Environment

Altitude

level

Operating 30.5 m (100 ft) below sea level to 3000 m (9842 ft) above sea
level
Storage 30.5 m (100 ft) below sea level to 3000 m (9842 ft) above sea

LSI Corporation
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Environment

Altitude

Transit

30.5 m (100 ft) below sea level to 12,000 m (40,000 ft) above sea
level

February 2011

Airflow goes from the front of the drive tray to the rear of the drive tray. Allow at least 76 cm (30 in.) of
clearance in front of the drive tray and at least 61 cm (24 in.) of clearance behind the drive tray for service
clearance, ventilation, and heat dissipation.

Airflow Through the DM1300 Drive Tray — Front View

1.
2.

76 cm (30 in.) clearance in front of the cabinet
61 cm (24 in.) clearance behind the cabinet

The tabulated power and heat dissipation values in the following table are the maximum measured operating

power.

Power Ratings and Heat Dissipation for the DM1300 Drive Tray

Unit KVA Watts (AC) | Btu/Hr Amps (240
VAC)
DM1300 drive tray 0.362 358 1224 1.54
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Sound Levels for the DM1300 Drive Tray

Measurement Level

ES 2-10-02 Standard Level 2 0.5 bels
margin

Sound power (standby 6.5 bels

operation)

Sound power (normal operation) | 6.8 bels

February 2011

The DM1300 drive tray uses wide-ranging, redundant power supplies that automatically accommodate
voltages to the AC power source. The power supplies meet standard voltage requirements for both North
American (USA and Canada) operation and worldwide (except USA and Canada) operation. The power

supplies use standard industrial wiring with line-to-neutral or line-to-line power connections.

Keep this information in mind when preparing the installation site for the drive tray:

= Protective ground — Site wiring must include a protective ground connection to the AC power source.

m NOTE Protective ground is also known as safety ground or chassis ground.

= Circuit overloading — Power circuits and associated circuit breakers must provide enough power and
overload protection. To prevent damage to the drive tray, isolate its power source from large switching

loads, such as air-conditioning motors, elevator motors, and factory loads.
= Power interruptions — The drive tray can withstand these applied voltage interruptions:

- Input transient — 50 percent of the nominal voltage
- Duration — One-half cycle
- Maximum frequency — Once every 10 seconds

= Power failures — If a total power failure occurs, the drive tray automatically performs a power-on recovery
sequence without operator intervention after the power is restored.

AC Power Input

The AC power sources must provide the correct voltage, current, and frequency specified on the tray and

serial number label.

AC Power Requirements for the DM1300 Drive Tray

Parameter Low Range High Range
Nominal voltage 100 VAC 240 VAC
Frequency 50 to 60 Hz 50 to 60 Hz
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Parameter Low Range High Range
Idle current 3.96 A* 1.74 A**
Maximum operating current 4.08 A* 1.70 A**

*Typical current: 100 VAC, 60 Hz at 0.77 power supply efficiency and 0.96 power
factor. These numbers can vary significantly, depending upon the drives tested in
the particular configuration.
**Typical current: 240 VAC, 60 Hz at 0.77 power supply efficiency and 0.96 power
factor. These numbers can vary significantly, depending upon the drives tested in
the particular configuration.

DC Power Input

Nominal input voltages for the DC power source are as follows:

= Low range: -36 VDC
= Highrange: =72 VDC

The maximum operating current is 17 A.

Power factor correction is applied within the power supply of each DM1300 drive tray, which maintains the
power factor of the drive tray at greater than 0.95 with nominal input voltage.

Each DM1300 drive tray is shipped with two AC power cords, which use standard AC outlets in the
destination country. Each AC power cord connects one of the power supplies in the drive tray to an
independent, external AC power source, such as a wall receptacle, or to any uninterruptible power supply
(UPS).

Usually an AC power source supplies power to the power-fan canister. A DC power option is also available.
For more information about the DC power option, see “DM1300 Drive Tray Optional DC Power Connector
Cables and Source Wires.”

The DM1300 drive tray is shipped with —48-VDC power connector cables if the DC power option is ordered.
The —48-VDC power connector cable plugs into the DC power connector on the rear of the drive tray. The
three source wires on the other end of the power connector cable connect the drive tray to centralized DC
power plant equipment, typically through a bus bar above the cabinet.

.& WARNING (W12) Risk of electrical shock — This unit has more than one power source. To remove
all power from the unit, all DC MAINS must be disconnected by removing all power connectors (item 4 below)
from the power supplies.
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Supply (Negative), Brown Wire, —-48 VDC
Return (Positive), Blue Wire

Ground, Green and Yellow Wire

DC Power Connector

pODNPE

.& WARNING (W14) Risk of bodily injury — A qualified service person is required to make the DC
power connection according to NEC and CEC guidelines.

Two DC power connector cables are provided with each drive tray. Two DC power connectors are on the two
power-fan canisters on the rear of each drive tray if additional redundancy is required.

E NOTE It is not mandatory that you connect the second DC power connection on the power-fan canister
of the drive tray. The second DC power connection is provided for additional redundancy only and can be
connected to a second DC power bus.
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Regulatory Compliance Statements

FCC Radio Freqguency Interference Statement

This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant
to Part 15 of the Federal Communications Commission (FCC) Rules. These limits are designed to provide
reasonable protection against harmful interference in a commercial installation. This equipment generates,
uses, and can radiate radio frequency energy and, if not installed and used in accordance with the
instructions, may cause harmful interference to radio communications. Operation of this equipment in a
residential area is likely to cause harmful interference, in which case the user will be required to correct the
interference at his/her own expense.

LSI Corporation is not responsible for any radio or television interference caused by unauthorized modification
of this equipment or the substitution or attachment of connecting cables and equipment other than

those specified by LSI. It is the user’s responsibility to correct interference caused by such unauthorized
modification, substitution, or attachment.

Laser Products Statement

This equipment uses Small Form-factor Pluggable (SFP) optical transceivers, which are unmodified Class

1 laser products pursuant to 21 CFR, Subchapter J, Section 1040.10. All optical transceivers used with this
product are required to be 21 CFR certified Class 1 laser products. For outside the USA, this equipment
has been tested and found compliant with Class 1 laser product requirements contained in European
Normalization standard EN 60825-1 1994+A11. Class 1 levels of laser radiation are not considered to be
hazardous and are considered safe based upon current medical knowledge. This class includes all lasers or
laser systems which cannot emit levels of optical radiation above the exposure limits for the eye under any
exposure conditions inherent in the design of the laser products.

LSI Corporation is not responsible for any damage or injury caused by unauthorized modification of this
equipment or the substitution or attachment of connecting cables and equipment other than those specified
by LSI. It is the user’s responsibility to correct interference caused by such unauthorized modification,
substitution, or attachment.

This Class A digital apparatus meets all requirements of the Canadian Interference-Causing Equipment
Regulations.

Cet appareil numérique de la classé A respecte toutes les exigences du Réglement sure le materiel brouilleur
du Canada.
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CDE2600 Controller-Drive Tray Installation

This topic provides basic information for installing the CDE2600 controller-drive tray and the corresponding
drive trays (the DE1600 drive tray and the DE5600 drive tray) in a storage array. After you have completed
these tasks, go to the Initial Configuration and Software Installation electronic document topics or the PDF on
the SANtricity ES Storage Manager Installation DVD.
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Step 1 — Preparing for a CDE2600 Controller-Drive Tray
Installation

Storage arrays for 6-Gb/s SAS drives consist of a CDE2600 controller-drive tray, or a CDE2600 controller-
drive tray and one or more DE1600 or DE5600 drive trays in a cabinet. Use this document to install the
CDE2600 controller-drive trays and all necessary drive trays for your configuration.

The following table shows the various configuration options.

CDEZ2600 Controller-Drive Tray Options

CDE2600
Configurations

Options

Simplex (one
controller) CDE2600
controller-drive tray
with no host interface
card

A maximum of 96 drives that you can upgrade to 192. The
upgrade is a Premium feature.

Any combination of CDE2600 controller-drive trays attached
to DE1600 drive trays or DE5600 drive trays, not to exceed a
maximum of 96 (or 192) drive slots in the storage array.

Two 6-Gb/s host connectors.

8-GB battery backup.

Simplex CDE2600
controller-drive tray
with a host interface
card

A maximum of 96 drives that you can upgrade to 192. The
upgrade is a Premium feature.

Any combination of CDE2600 controller-drive trays attached
to DE1600 drive trays or DE5600 drive trays, not to exceed a
maximum of 96 (or 192) drive slots in the storage array.

Two 6-Gb/s host connectors, in addition to one of the following
host interface cards:

= Two 6-Gb/s SAS connectors

= Four 1-Gb/s iSCSI connectors

= Two 10-Gb/s iSCSI connectors

= Four 8-Gb/s Fibre Channel (FC) connectors
8-GB battery backup.

Duplex (two
controllers) CDE2600
controller-drive

tray without a host
interface card

A maximum of 96 drives that you can upgrade to 192. The
upgrade is a Premium feature.

Any combination of CDE2600 controller-drive trays attached
to DE1600 drive trays or DE5600 drive trays, not to exceed a
maximum of 96 (or 192) drive slots in the storage array.

Two 6-Gb/s host connectors.

8-GB battery backup.

Duplex CDE2600
controller-drive tray
with a host interface
card

A maximum of 96 drives that you can upgrade to 192. The
upgrade is a Premium feature.

Any combination of CDE2600 controller-drive trays attached
to DE1600 drive trays or DE5600 drive trays, not to exceed a
maximum of 96 (or 192) drive slots in the storage array.

Two 6-Gb/s host connectors, in addition to one of the following
host interface cards:

= Two 6-Gb/s SAS connectors
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CDE2600 Options
Configurations

= Four 1-Gb/s iSCSI connectors
= Two 10-Gb/s iSCSI connectors
= Four 8-Gb/s FC connectors
8-GB battery backup.

& ATTENTION Possible hardware damage — To prevent electrostatic discharge damage to the tray,
use proper antistatic protection when handling tray components.

storage array

A collection of both physical components and logical components for storing data. Physical components
include drives, controllers, fans, and power supplies. Logical components include volume groups and
volumes. These components are managed by the storage management software.

controller-drive tray

One tray with drives, one or two controllers, fans, and power supplies. The controller-drive tray provides the
interface between a host and a storage array.

controller

A circuit board and firmware that is located within a controller tray or a controller-drive tray. A controller
manages the input/output (I/O) between the host system and data volumes.

drive tray

One tray with drives, one or two environmental services monitors (ESMs), power supplies, and fans. A drive
tray does not contain controllers.

environmental services monitor (ESM)

A canister in the drive tray that monitors the status of the components. An ESM also serves as the connection
point to transfer data between the drive tray and the controller.

Small Form-factor Pluggable (SFP) transceiver

A component that enables Fibre Channel duplex communication between storage array devices. SFP
transceivers can be inserted into host bus adapters (HBAS), controllers, and environmental services monitors
(ESMs). SFP transceivers can support either copper cables (the SFP transceiver is integrated with the cable)
or fiber-optic cables (the SFP transceiver is a separate component from the fiber-optic cable).

Before you start installing the controller-drive tray, you must have installed the cabinet in which the controller-
drive tray will be mounted.
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Use the tables in this section to verify that you have all of the necessary items to install the controller-drive

tray.

Basic Hardware

Basic Hardware

Iltem Included
with the
Controller-
Drive Tray
Cabinet

= Make sure that your cabinet meets the
installation site specifications of the various
CDEZ2600 storage array components. Refer
to the Storage System Site Preparation
Guide for more information.

= Depending on the power supply limitations
of your cabinet, you might need to install
more than one cabinet to accommodate
the different components of the CDE2600
storage array. Refer to the installation guide
for your cabinet for instructions on installing
the cabinet.

DE1600 drive tray with end caps that are
packaged separately.

DE5600 drive tray with end caps that are
packaged separately.

Mounting rails and screws

The mounting rails that are available with the
drive tray are designed for an industry-standard
cabinet.

Fibre Channel switch (optional)
SAS switch (optional)

Gigabit Ethernet switch (optional)
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Iltem

Included
with the
Controller-
Drive Tray

(HBAS) (optional)

interface card (optional)
= Host with SAS HBAs (optional)

= Host with Fibre Channel host bus adapters

= Host with iISCSI HBAs (optional) or a network

CDE2600 Configuration Cables and Connectors

Cables and Connectors

Item

Included with the
Controller-Drive
Tray or Drive
Trays

AC power cords.

The controller-drive tray and the drive trays ship
with power cords for connecting to an external
power source, such as a wall plug. Your cabinet
might have special power cords that you use
instead of the power cords that ship with the
controller-drive tray and the drive trays.

v

(Optional) Two DC power connector cables are
provided with each drive tray for connection to
centralized DC power plant equipment.

= Four DC power connector cables are provided if
additional redundancy is required.

= A qualified service person is required to
make the DC power connection per NEC and
CEC guidelines. A two-pole 20-amp circuit
breaker is required between the DC power
source and the drive tray for over-current and
short-circuit protection. Before turning off any
power switches on a DC-powered drive tray,
first you must disconnect the two-pole 20-amp
circuit breaker.

v

For the DC power of

Copper SAS cables - Use for all drive-side
connections within the storage array.

Fiber-optic cables - Use for FC connections to the
drive trays.

For the differences between the fiber-optic cables
and the copper Fibre Channel (FC) cables, see
Things to Know — SFP Transceivers, Fiber-Optic
Cables, Copper Cables, and SAS Cables .
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Item

Included with the

Controller-Drive
Tray or Drive
Trays

Small Form-factor Pluggable (SFP) transceivers
= The SFP transceivers connect fiber-optic cables

v

N DY to host ports and drive ports.
\ WLy
\g‘i‘\ N = Four or eight SFP transceivers are included with
*‘\:3;\ the controller-drive tray; one for each of the host
\{‘{}\ channel ports on the controllers.

A = Depending on your connection requirements,
you might need to purchase additional SFP
transceivers (two SFP transceivers for each
fiber-optic cable).

= Depending on the configuration of your
storage array, you might need to use various
combinations of four different types of SFP
transceivers: 8-Gb/s Fibre Channel, 6-Gb/
s SAS, 1-Gb/s iSCSI, or 10-Gb/s iSCSI.
These SFP transceivers are not generally
interchangeable.
= You must purchase only Restriction of
Hazardous Substances (RoHS)-compliant SFP
transceivers.
Copper Fibre Channel cables (optional)
Use these cables for connections within the storage J
array.
For the differences between the fiber-optic cables
and the copper Fibre Channel cables, see “Things
to Know — SFP Transceivers, Fiber-Optic Cables,
Copper Cables, and SAS Cables.”
Ethernet cable
ﬁf\f{\\ This cable is used for out-of-band storage array
\\‘:\_‘\-\_"-\ management and for 1-Gb/s iSCSI connections.
N For information about out-of-band storage array

management, see the description for "Deciding on
the Management Method" in Initial Configuration
and Software Installation electronic document
topics or the PDF on the SANtricity ES Storage
Manager Installation DVD.
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Iltem Included with the
Controller-Drive
Tray or Drive
Trays

SAS cables

The SAS cables connect the host to the controller-
drive tray. If you install a drive tray, you must use
SAS cables to connect the controller-drive tray to
the drive tray.

Serial cable
This cable is used for support only. You do not need
to connect it during initial installation.

DB9-to-PS2 adapter cable

This cable adapts the DB9 connector on
commercially available serial cables to the PS2
connector on the controller.

Product DVDs

Product DVDs

Item

Included
with the
Controller-
Drive Tray

Firmware DVD

= Firmware is already installed on the
controllers.

= The files on the DVD are backup copies.

documentation.

= To access product documentation,
use the documentation map file,

the docs directory.

SANTtricity ES Storage Manager Installation DVD
=  SANTtricity ES Storage Manager software and

doc_I| auncher . ht m , which is located in

v
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Tools and Other Items

Tools and Other Items

Iltem

Included
with the Tray

Labels

Help you to identify cable connections and lets
you more easily trace cables from one tray to
another

A cart
Holds the tray and components

A mechanical lift (optional)

A Phillips screwdriver

&
4

A flat-blade screwdriver
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Anti-static protection

A flashlight

compatibility information.

http://www.lsi.com/compatibilitymatrix/

Use the Compatibility Matrix, at the following website, to obtain the latest hardware
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Things to Know — SFP Transceivers, Fiber-Optic Cables, Copper Cables, and
SAS Cables

The figures in this topic display the fiber-optic cables, copper cables, SFP transceivers., and SAS cables with
a SFF-8088 Connector.

. NOTE Your SFP transceivers and cables might look slightly different from the ones shown. The
differences do not affect the performance of the SFP transceivers.

The controller-drive tray supports SAS, Fibre Channel (FC), and iSCSI host connections and SAS drive
connections. FC host connections can operate at 8 Gb/s or at a lower data rate. Ports for 8-Gb/s Fibre
Channel host connections require SFP transceivers designed for this data rate. These SFP transceivers look
similar to other SFP transceivers but are not compatible with other types of connections. SFP transceivers
for 1-Gb/s iSCSI and 10-Gb/s iSCSI connections have a different physical interface for the cable and are not
compatible with other types of connections.

.‘. WARNING (WO03) Risk of exposure to laser radiation — Do not disassemble or remove any part of a
Small Form-factor Pluggable (SFP) transceiver because you might be exposed to laser radiation.

Fiber-Optic Cable Connection

i jng%lﬂ_l.z_
[ R ==

1. Active SFP Transceiver
2.  Fiber-Optic Cable

1-Gb/s iSCSI Cable Connection

— — e
— L= | —
ﬂ£

1. Active SFP Transceiver
2. Copper Cable with RJ-45 Connector
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Copper Fibre Channel Cable Connection

1. Copper Fibre Channel Cable
2. Passive SFP Transceiver

SAS Cable Connection

1. SAS Cable
2. SFF-8088 Connector

Things to Know — Taking a Quick Glance at the Hardware in a CDE2600
Controller-Drive Tray Configuration

.‘ WARNING (W14) Risk of bodily injury — A qualified service person is required to make the DC
power connection according to NEC and CEC guidelines.

‘. CAUTION (CO05) Electrical grounding hazard — This equipment is designed to permit the connection
of the DC supply circuit to the earthing conductor at the equipment.

. IMPORTANT Each tray in the storage array must have a minimum of two drives for proper operation. If
the tray has fewer than two drives, a power supply error is reported.

= The top of the controller-drive tray is the side with labels.

= The configuration of the host ports might appear different on your system depending on which host
interface card configuration is installed.
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CDEZ2600 Controller-Drive Tray with 12 Drives — Front View
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End Cap Standby Power LED

End Cap Power LED

End Cap Over-Temperature LED

End Cap Service Action Required LED
End Cap Locate LED

Drive Canister

CDEZ2600 Controller-Drive Tray with 24 Drives — Front View
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End Cap Standby Power LED

End Cap Power LED

End Cap Over-Temperature LED

End Cap Service Action Required LED
End Cap Locate LED

Drive Canister
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CDEZ2600 Controller-Drive Tray Duplex Configuration— Rear View
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Controller A Canister

Seven-Segment Display

Host Interface Card Connector 1

Host Interface Card Connector 2

Serial Connector

Ethernet Connector 1

Ethernet Link Active LED

Ethernet Link Rate LED

Ethernet Connector 2

Host SFF-8088 Connector 2 (Native)
Host Link 2 Fault LED

Host Link 2 Active LED

Base Host SFF-8088 Connector 1

ESM Expansion Fault LED

ESM Expansion Active LED

Expansion SFF-8088 Port Connector
Power-Fan Canister

Standby Power LED

Power-Fan DC Power LED

Power-Fan Service Action Allowed LED
Power-Fan Service Action Required LED
Power-Fan AC Power Connector and Switch
Power-Fan DC Power Connector and Switch
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CDEZ2600 Right-Rear Subplate with No Host Interface Card
Lnk

S
Drive Expansmn

) @

98018-04

1. ESM Expansion Fault LED
2. ESM Expansion Active LED
3. Expansion SFF-8088 Port Connector

CDE2600 Right-Rear Subplate with a SAS Host Interface Card
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Drive Expansion

BEI18-03

Host Interface Card Link 3 Up LED

Host Interface Card Link 3 Active LED
SFF-8088 Host Interface Card Connector 3
Host Interface Card Link 4 Up LED

Host Interface Card Link 4 Active LED
SFF-8088 Host Interface Card Connector 4
ESM Expansion Fault LED

ESM Expansion Active LED

Expansion SFF-8088 Port Connector
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CDEZ2600 Right-Rear Subplate with an FC Host Interface Card
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BAO019-01

Host Interface Card Link 3 Up LED
Host Interface Card Link 3 Active LED
FC Host Interface Card Connector 3
Host Interface Card Link 4 Up LED
Host Interface Card Link 4 Active LED
FC Host Interface Card Connector 4
Host Interface Card Link 5 Up LED
Host Interface Card Link 5 Active LED
FC Host Interface Card Connector 5
Host Interface Card Link 6 Up LED
Host Interface Card Link 6 Active LED
FC Host Interface Card Connector 6
ESM Expansion Fault LED

ESM Expansion Active LED
Expansion SFF-8088 Port Connector

©CeNooOALNE

PR R R R R
o krwbdhpEo

LSI Corporation
- 269 -



SANtricity_10.77 February 2011

CDEZ2600 Right-Rear Subplate with a 1-Gb iSCSI Host Interface Card
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Drive
Expansion

BEQ18-02

1. Host Interface Card Link 3 Up LED

2.  Host Interface Card Link 3 Active LED
3. iSCSI Host Interface Card Connector 3
4. Host Interface Card Link 4 Up LED

5. Host Interface Card Link 4 Active LED
6. iSCSI Host Interface Card Connector 4
7. Host Interface Card Link 5 Up LED

8. Host Interface Card Link 5 Active LED
9. iSCSI Host Interface Card Connector 5
10. Host Interface Card Link 6 Up LED

11. Host Interface Card Link 6 Active LED

12. iSCSI Host Interface Card Connector 6
13. ESM Expansion Fault LED

14. ESM Expansion Active LED

15. Expansion SFF-8088 Port Connector
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CDEZ2600 Right-Rear Subplate with a 10-Gb iSCSI Host Interface Card
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Host Interface Card Link 3 Up LED
Host Interface Card Link 3 Active LED
iSCSI Host Interface Card Connector 3
Host Interface Card Link 4 Up LED
Host Interface Card Link 4 Active LED
iSCSI Host Interface Card Connector 4
ESM Expansion Fault LED

ESM Expansion Active LED
Expansion SFF-8088 Port Connector

CDE2600 Controller-Drive Tray Simplex Configuration — Rear View
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Controller A Canister
Seven-Segment Display
Host Interface Card Connector 1
Host Interface Card Connector 2
ESM Expansion Fault LED
ESM Expansion Active LED
Expansion Port SFF-8088 Connector
Power-Fan A Canister (optional)
Standby Power LED
Power-Fan DC Power LED
Power-Fan Service Action Allowed LED
Power-Fan Service Action Required LED
Power-Fan AC Power LED
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‘. ATTENTION Possible equipment damage — You must use the supported drives in the drive tray
to ensure proper performance. For information about supported drives, contact a Customer and Technical
Support representative.

‘. ATTENTION Risk of equipment malfunction — To avoid exceeding the functional and environmental
limits, install only drives that have been provided or approved by the original manufacturer. Not all controller-
drive trays are shipped with pre-populated drives. System integrators, resellers, system administrators, or
users of the controller-drive tray can install the drives.

DE1600 Drive Tray — Front View
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1. Left End Cap (Has the Drive Tray LEDSs)
2. Drives
3. Right End Cap

DE5600 Drive Tray — Front View
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1. Left End Cap (Has the Drive Tray LEDs)
2. Drives
3. Right End Cap
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DE1600 Drive Tray or DE5600 Drive Tray with AC Power Option — Rear View
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ESM A Canister

Host Connector 1

Host Connector 2

Seven-Segment Display Indicators
Serial Connector

Ethernet Connector

Expansion Port SFF-8088 Connector
Power-Fan Canister

Power Connector

Power Switch

. ESM B Canister
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DE1600 Drive Tray or DE5600 Drive Tray with DC Power Option — Rear View
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ESM A Canister

Host Connector 1

Host Connector 2

Seven-Segment Display Indicators
Serial Connector

Ethernet Connector

Expansion Port SFF-8088 Connector
Power-Fan Canister

Power Connector

Power Switch

. ESM B Canister
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You can order an optional DC power supply connection and connector cables for the drive tray. A qualified
service person is required to make the DC power connection per NEC and CEC guidelines. A two-pole
30-amp circuit breaker is required between the DC power source and the drive tray for over-current and short-
circuit protection. Before turning off any power switches on a DC-powered drive tray, you must disconnect the

two-pole 30-amp circuit breaker.

A WARNING (W12) Risk of electrical shock — This unit has more than one power source. To remove
all power from the unit, all DC MAINS must be disconnected by removing all power connectors (item 4 below)

from the power supplies.
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Supply (Negative), Brown Wire, -48 VDC
Return (Positive), Blue Wire

Ground, Green/Yellow Wire

DC Power Connector

pONPE

For Additional Information on the CDE2600 Controller-Drive Tray
Configuration

Refer to the Storage System Site Preparation Guide on the SANtricity ES Storage Manager Installation DVD
for information about the installation requirements of the various CDE2600 storage array components.
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Step 2 — Installing and Configuring the Switches

m IMPORTANT Most of the switches, as shipped from the vendor, require an update to their firmware to
work correctly with the storage array.

Depending on the configuration of your storage array, you might use Fibre Channel switches and iSCSI
switches.

The switches in the following table are certified for use with a CDE2600 storage array, a CDE2600-60 storage
array, a CDE4900 storage array, and a CE7900 storage array, which all use SANtricity ES Storage Manager
Version 10.77.

Supported Switches

Vendor Model Fibre iISCSI SAS
Channel
Brocade 200E Yes No No
3200 Yes No No
3800 Yes No No
3900 Yes No No
3950 Yes No No
12000 Yes No No
3850 Yes No No
3250 Yes No No
24000 Yes No No
4100 Yes No No
48000 Yes No No
5000 Yes No No
300 Yes No No
5100 Yes No No
5300 Yes No No
7500 Yes No No
7800 Yes No No
DCX Yes No No
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Vendor Model Fibre iISCSI SAS
Channel
FCOE No Yes No
Cisco 9506 Yes No No
9509 Yes No No
9216 Yes No No
9216i Yes No No
9120 Yes No No
914x Yes No No
9513 Yes No No
9020 Yes No No
MDS9000 Yes No No
9222i Yes No No
9134 Yes No No
Catalyst 2960 No Yes No
Catalyst 3560 No Yes No
Catalyst 3750G-24TS | No Yes No
LSl 6160 No No Yes
McData 3232 Yes No No
3216 Yes No No
4300 Yes No No
4500 Yes No No
6064 Yes No No
6140 Yes No No
4400 Yes No No
4700 Yes No No
QLogic 6140 No Yes No
6142 No Yes No
SANbox2-8 Yes No No
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Vendor Model Fibre iISCSI SAS
Channel

SANbox2-16 Yes No No
SANbox5200 Yes No No
SANbox3600 Yes No No
SANbox3800 Yes No No
SANbox5208 Yes No No
SANbox5600 Yes No No
SANbox5800 Yes No No
SANbox9000 Yes No No

PowerConnect 5324 No Yes No
6024 No Yes No

February 2011

If required, make the appropriate configuration changes for each switch that is connected to the storage array.

Refer to the switch’s documentation for information about how to install the switch and how to use the
configuration utilities that are supplied with the switch.

1. Install your switch according to the vendor’'s documentation.

2. Use the Compatibility Matrix at the website http://www.Isi.com/compatibilitymatrix/ to obtain this

information:

- The latest hardware compatibility information
- The models of the switches that are supported
- The firmware requirements and the software requirements for the switches

3. Update the switch’s firmware by accessing it from the applicable switch vendor’s website.

This update might require that you cycle power to the switch.

4. Find your switch in the following table to see whether you need to make further configuration changes.
Use your switch’s configuration utility to make the changes.

Supported Switch Vendors and Required Configuration Changes

(IOD) option to ON.

Switch Configuration Changes Next Step

Vendor Required?

Brocade Yes Make the change, and go to
Change the In-Order Delivery “Step 3 — Installing the Host

Bus Adapters for the CDE2600
Controller-Drive Tray.”
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Switch Configuration Changes Next Step
Vendor Required?
Cisco Yes Make the change, and go to
Change the In-Order Delivery “Step 3 — Installing the Host
(IOD) option to ON. Bus Adapters for the CDE2600
Controller-Drive Tray.”
LSI No “Step 3 — Installing the Host
Bus Adapters for the CDE2600
Controller-Drive Tray.”
McData No “Step 3 — Installing the Host
Bus Adapters for the CDE2600
Controller-Drive Tray.”
QLogic No “Step 3 — Installing the Host
Bus Adapters for the CDE2600
Controller-Drive Tray.”
PowerConnect| No “Step 3 — Installing the Host

Bus Adapters for the CDE2600
Controller-Drive Tray.”
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Step 3 — Installing the Host Bus Adapters for the CDE2600
Controller-Drive Tray

HBA host port

The physical and electrical interface on the host bus adapter (HBA) that provides for the connection between
the host and the controller. Most HBAs will have either one or two host ports. The HBA has a unique World
Wide Identifier (WWID) and each HBA host port has a unique WWID.

HBA host port world wide name

A 16-character unique name that is provided for each port on the host bus adapter (HBA).

host bus adapter (HBA)

A physical board that resides in the host. The HBA provides for data transfer between the host and the
controllers in the storage array over the 1/0O host interface. Each HBA contains one or more physical ports.

= The CDEZ2600 controller-drive tray supports dual 6-Gb/s SAS host connections and optional host interface
cards (HICs) for dual 6-Gb/s SAS, four 1-Gb/s iSCSI, two 10-Gb iSCSI, and four 8-Gb/s FC connections.
The connections on a host must match the type (SAS HBAs for SAS, FC HBAs for FC, or iSCSI HBAs or
Ethernet network interface cards [NICs] for iSCSI) of the HICs to which you connect them. For the best
performance, HBAs for SAS and FC connections should support the highest data rate supported by the
HICs to which they connect.

= For maximum hardware redundancy, you must install a minimum of two HBAs (for either SAS or FC host
connections) or two NICs or iISCSI HBAs (for iISCSI host connections) in each host. Using both ports of a
dual-port HBA or a dual-port NIC provides two paths to the storage array but does not ensure redundancy
if an HBA or a NIC falils.

m NOTE You can use the Compatibility Matrix to obtain information about the supported models of the
HBAs and their requirements. Go to http://www.Isi.com/compatibilitymatrix/, and select the desired Developer
Partner Program link. Check its Compatibility Matrix to make sure you have an acceptable configuration.

= Most of the HBAs, as shipped from the vendor, require updated firmware and software drivers to work
correctly with the storage array. For information about the updates, refer to the website of the HBA
vendor.

1. Go to http://www.lsi.com/compatibilitymatrix/, and select the desired Developer Partner Program link.
Check its Compatibility Matrix to make sure you have an acceptable configuration.
The Compatibility Matrix provides this information:
- The latest hardware compatibility information
- The models of the HBAs that are supported
- The firmware requirements and the software requirements for the HBAs
2. Install your HBA according to the vendor documentation.
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m NOTE If your operating system is Windows Server 2008 Server Core, you might have additional
installation requirements. Refer to the Microsoft Developers Network (MSDN) for more information about
Windows Server 2008 Server Core. You can access these resources from www.microsoft.com.

Install the latest version of the firmware for the HBA. You can find the latest version of the firmware for the
HBA at the HBA vendor website.

IMPORTANT The remaining steps are general steps to obtain the HBA host port World Wide Name
from the HBA BIOS utility. If you have installed the host context agent on all of your hosts, you do not need
to perform these steps. If you are performing these steps, the actual prompts and screens vary depending
on the vendor that provides the HBA. Also, some HBAs have software utilities that you can use to obtain the
world wide name for the port instead of using the BIOS utility.

4,

5
6.
7

Reboot or start your host.

While your host is booting, look for the prompt to access the HBA BIOS utility.

Select each HBA to view its HBA host port world wide name.

Record the following information for each host and for each HBA connected to the storage array:

- The name of each host

- The HBAs in each host

- The HBA host port world wide name of each port on the HBA

The following table shows examples of the host and HBA information that you must record.

Examples of HBA Host Port World Wide Names

Host Name Associated HBAs HBA Host Port World

Wide Name

ICTENGINEERING| Vendor x, Model y (dual port) | 37:38:39:30:31:32:33:32

37:38:39:30:31:32:33:33

Vendor a, Model y (dual port) | 42:38:39:30:31:32:33:42
42:38:39:30:31:32:33:44

ICTFINANCE Vendor a, Model b (single 57:38:39:30:31:32:33:52

port)

Vendor x, Model b (single 57:38:39:30:31:32:33:53
port)
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Step 4 — Installing the CDE2600 Controller-Drive Tray
Things to Know — General Installation

The power supplies meet standard voltage requirements for both domestic and worldwide operation.

. IMPORTANT Make sure that the combined power requirements of your trays do not exceed the power
capacity of your cabinet.

Procedure — Installing the CDE2600 Controller-Drive Tray

Airflow Direction Through and Clearance Requirements for the CDE2600 Controller-Drive Tray with 12
Drives

1. 76-cm (30-in.) clearance in front of the cabinet
2. 61-cm (24-in.) clearance behind the cabinet
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Airflow Direction Through and Clearance Requirements for the CDE2600 Controller-Drive Tray with 24
Drives

1. 76-cm (30-in.) clearance in front of the cabinet
2. 61-cm (24-in.) clearance behind the cabinet

A WARNING (WO08) Risk of bodily injury —

>18 kg (39.7 |bs)

Two persons are required to safely lift the component.

1. Make sure that the cabinet is in the final location. Make sure that the cabinet installation site meets the
clearance requirements (see the previous two figures for “Airflow Direction Through and Clearance
Requirements for the CDE2600 Controller-Drive Tray with 12 Drives" and "Airflow Direction Through and
Clearance Requirements for the CDE2600 Controller-Drive Tray with 24 Drives").

2. Lower the feet on the cabinet, if required, to keep it from moving.

3. Install the mounting rails in the cabinet. For more information, refer to the installation instructions that are
included with your mounting rails.

- If you are installing the mounting rails above an existing tray, position the mounting rails directly
above the existing tray.

- If you are installing the mounting rails below an existing tray, allow 17.8-cm (7.00-in.) clearance below
the existing tray.
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‘ ATTENTION Risk of equipment malfunction — To avoid exceeding the functional and
environmental limits, install only drives that have been provided or approved by the original manufacturer.
Not all controller-drive trays are shipped with pre-populated drives. System integrators, resellers, system
administrators, or users of the controller-drive tray can install the drives.

. NOTE Make sure that you place the controller-drive tray in the middle portion of the cabinet while
allowing room for drive trays to be placed above and below the controller-drive tray. As you add drive
trays, position them below and above the controller-drive tray, alternating so that the cabinet does not
become top heavy.

B

With the help of one other person, slide the rear of the controller-drive tray onto the mounting rails. Make
sure that the top mounting holes on the controller-drive tray align with the mounting rail holes of the
cabinet (see the following two figures for "Securing the CDE2600 Controller-Drive Tray with 12 Drives to
the Cabinet" and "Securing the CDE2600 Controller-Drive Tray with 24 Drives to the Cabinet").

The rear of the controller-drive tray slides into the slots on the mounting rails.

Securing the CDE2600 Controller-Drive Tray with 12 Drives to the Cabinet
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1. Screws
2. Mounting Holes
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Securing the CDE2600 Controller-Drive Tray with 24 Drives to the Cabinet
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1. Screws

. NOTE The rear of the controller-drive tray contains two controllers. The top of the controller-drive
tray is the side with the labels.

5. Secure the screws in the top mounting holes and the bottom mounting holes on each side of the
controller-drive tray.

6. Secure the rear of the of the controller-drive tray to the cabinet by using two screws to attach the flanges
on each side at the rear of the controller-drive tray to the mounting rails.

7. Install the bezel on the front of the controller-drive tray.

8. Install the drive trays. Refer to Step 7 — Connecting the CDE2600 Controller-Drive Tray to the Drive
Trays.
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Step 5 — Connecting the CDE2600 Controller-Drive Tray to the
Hosts

direct topology

A topology that does not use a switch.

switch topology

A topology that uses a switch.

topology

The logical layout of the components of a computer system or network and their interconnections. Topology
deals with questions of what components are directly connected to other components from the standpoint
of being able to communicate. It does not deal with questions of physical location of components or
interconnecting cables. (The Dictionary of Storage Networking Terminology)

& ATTENTION Possible hardware damage — To prevent electrostatic discharge damage to the tray,
use proper antistatic protection when you handle tray components.

= Each controller has from two to six host ports.
= Two of the host ports are standard and support 6-Gb/s SAS data rates.

= Two to four of the host ports are optional, and, if present, are located on a host interface card (HIC). The
following types of HICs are supported:

m NOTE In configurations where a HIC does not exist, the space is covered with a blank faceplate.

- Two SAS connectors at 6-Gb/s

- FouriSCSI connectors at 1-Gb/s
- Two iSCSI connectors at 10-Gh/s
- Four FC connectors at 8-Gb/s
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Host Channels on the Controllers — Rear View
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1. Standard Host Connectors
2. Host Interface Card (HIC) Connectors (SAS in this Example)
3. SAS Expansion Connector

.‘. WARNING (WO03) Risk of exposure to laser radiation — Do not disassemble or remove any part of a
Small Form-factor Pluggable (SFP) transceiver because you might be exposed to laser radiation.

Procedure — Connecting Host Cables on a CDE2600 Controller-Drive Tray

. IMPORTANT Make sure that you have installed the HBAs. Refer to the documentation for the HBAs for
information about how to install the HBA and how to use the supplied configuration utilities.

The type of HICs (SAS, FC, or iSCSI) must match the type of the host bus adapters (HBAS) or network
interface cards (for iISCSI only) to which you connect them.

See the examples in the following section for example cabling patterns.

1. Perform one of these actions:

- You are using an FC HIC — Go to step 2.

- You are using either a SAS or an iSCSI HIC — Go to step 4. Connections for both SAS and iSCSI
use copper cables with RJ-45 connectors and do not require SFP transceivers.

2. Make sure that the appropriate type of SFP transceiver is inserted into the host channel.
If a black, plastic plug is in the SFP transceiver, remove it.
4. Perform one of these actions:
- You are using either a SAS or an iSCSI HIC — Starting with the first host channel of each controller,

plug one end of the cable into the host channel.

- You are using an FC HIC — Starting with the first host channel of each controller, plug one end of the
cable into the SFP transceiver in the host channel.

The cable is either an Ethernet cable with RJ-45 connectors for 1-Gb/s iSCSI or 6-Gb/s SAS connections,
or a fiber-optic cable for FC connections.

. IMPORTANT If Remote Volume Mirroring connections are required, do not connect a host to the
highest numbered host channel.
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Direct Topology — One Host Connected to a SingleController

@
(2) 1 .G

Direct Topology — Two Hosts Connected to a Single Controller

oarwNPE

T4100-06

Host

HBA lorNIC1
HBA 2 or NIC 2
Host Port 1
Host Port 2
Controller A

®

(2)

) Loao
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74102

Host

HBA lorNIC1
HBA 2 or NIC 2
Host Port 1
Host Port 2
Controller A
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Switch Topology — Two Hosts Connected to a Single Controller Through a Switch

@ Jt @
2 HG 2 HG

74102403

Host

HBA 1lorNIC 1
HBA 2 or NIC 2
Host Port 1
Host Port 2
Controller A

oakwnNPE

LSI Corporation
-288-



SANtricity_10.77 February 2011

Direct Topology — One Host and a Dual Controller-Drive Tray

T4100-01

Host

HBA lorNIC1
HBA 2 or NIC 2
Host Port 1
Host Port 2
Controller A
Controller B

Nook~wbdpE
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Direct Topology — Two Hosts and a Dual Controller-Drive Tray for Maximum Redundancy

@ JL @
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741011

Hosts

HBA 1 or NIC 1
HBA 2 or NIC 2
Host Port 1
Host Port 2
Controller A
Controller B

Noook~wbdRE
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Mixed Topology — Two Hosts and a Dual Controller-Drive Tray

7410202

Hosts

HBA 1 or NIC 1
HBA 2 or NIC 2
Host Port 1
Host Port 2
Controller A
Controller B

Noook~wbdRE

LSI Corporation
-291-



SANtricity_10.77 February 2011

Mixed Topology — Three Hosts and a Dual Controller-Drive Tray
@ @ (5)

(1) (2) 1 G O u©

w@wnunun

(67 (67
(8) ©)

T4104-1

Host 1

HBA lorNIC1
HBA 2 or NIC 2
Host 2

Host 3

Host Port 1
Host Port 2
Controller A

. Controller B

5. Plug the other end of the cable either into an HBA in the host (direct topology) or into a switch (fabric
topology).

©CeNOO~LONE

E NOTE The SAS host interface does not support a switch topology.

6. Affix a label to each end of the cable with this information. A label is very important if you need to
disconnect cables to service a controller. Include this information on the labels:
- The host name and the HBA port (for direct topology)
- The switch name and the port (for fabric topology)
- The controller ID (for example, controller A)
- The host channel ID (for example, host channel 1)

Example label abbreviation — Assume that a cable is connected between port 1 in HBA 1 of a host
named Engineering and host channel 1 of controller A. A label abbreviation could be as follows.

3

Heng-HBAl1l/Pl, CtA-Hechl

7. Repeat step 3 through step 6 for each controller and host channel that you intend to use.
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Step 6 — Installing the Drive Trays for the CDE2600 Controller-
Drive Tray Configurations

m IMPORTANT If you are installing the drive tray in a cabinet with other trays, make sure that the
combined power requirements of the drive tray and the other trays do not exceed the power capacity of your
cabinet. For more information, refer to the SANTtricity ES Storage Manager Installation DVD.

= Special site preparation is not required for any of these drive trays beyond what is normally found in a
computer lab environment.

= The power supplies meet standard voltage requirements for both domestic and worldwide operation.
= Take these precautions:

- Install the drive trays in locations within the cabinet that let you evenly distribute the drive trays
around the controller-drive tray.

- Keep as much weight as possible in the bottom half of the cabinet.

.&. WARNING (W15) Risk of bodily injury — An empty tray weighs approximately 56.7 kg (125 Ib).
Three persons are required to safely move an empty tray. If the tray is populated with components, a
mechanized lift is required to safely move the tray.

Refer to the Storage System Site Preparation Guide on the SANtricity ES Storage Manager Installation DVD
for important considerations about cabinet installation.

.&. WARNING (WO08) Risk of bodily injury —

>18 kg (39.7 Ibs)

Two persons are required to safely lift the component.

.&. WARNING (WO05) Risk of bodily injury — If the bottom half of the cabinet is empty, do not install
components in the top half of the cabinet. If the top half of the cabinet is too heavy for the bottom half, the
cabinet might fall and cause bodily injury. Always install a component in the lowest available position in the
cabinet.

You can install the drive tray into an industry standard cabinet.

This procedure describes how to install the mounting rails into an industry standard cabinet.
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‘. ATTENTION Possible hardware damage — To prevent electrostatic discharge damage to the tray,
use proper antistatic protection when handling tray components.

1. Make sure that the cabinet is in the final location. Make sure that you meet the clearance requirements
shown in the following two figures.

DE1600 Drive Tray Airflow and Clearance Requirements

1. 76 cm (30in.) clearance in front of the cabinet
2. 61 cm (24 in.) clearance behind the cabinet

DE5600 Drive Tray Airflow and Clearance Requirements

1. 76 cm (30in.) clearance in front of the cabinet
2. 61 cm (24 in.) clearance behind the cabinet

. NOTE Fans pull air through the tray from front to back across the drives.
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2. Lower the feet on the cabinet to keep the cabinet from moving.
3. Remove the drive tray and all contents from the shipping carton.

4. Position the mounting rails in the cabinet.

Positioning the Mounting Rails in the Cabinet
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Mounting Rail

Existing Tray

Clearance Above and Below the Existing Tray

Screws for Securing the Mounting Rail to the Cabinet (Front and Rear)
5. Industry Standard Cabinet

- If you are installing the mounting rails above an existing tray, position the mounting rails directly
above the tray.

- If you are installing the mounting rails below an existing tray, allow 8.8-cm (3.5-in.) vertical clearance
for a drive tray or a controller-drive tray.

5. Attach the mounting rails to the cabinet by performing these substeps:

1.
2.
3.
4.

a. Make sure that the adjustment screws on the mounting rail are loose so that the mounting rail can
extend or contract as needed.
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Attaching the Mounting Rails to the Cabinet
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1. Cabinet Mounting Holes
2. Adjustment Screws for Locking the Mounting Rail Length
3. Mounting Rails
4. Clip for Securing the Rear of the Drive Tray
b. Place the mounting rail inside the cabinet, and extend the mounting rail until the flanges on the
mounting rail touch the inside of the cabinet.

c. Make sure that the alignment spacers on the front flange of the mounting rail fit into the mounting
holes in the cabinet.

The front flange of each mounting rail has two alignment spacers. The alignment spacers are
designed to fit into the mounting holes in the cabinet. The alignment spacers help position and hold
the mounting rail.
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Alignment Spacers on the Mounting Rail
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1. Alignment Spacers
d. Insert one M5 screw through the front of the cabinet and into the top captured nut in the mounting rail.
Tighten the screw.

e. Insert two M5 screws through the rear of the cabinet and into the captured nuts in the rear flange in
the mounting rail. Tighten the screws.

f. Tighten the adjustment screws on the mounting rail.
0. Repeat substep a through substep f to install the second mounting rail.

6. With the help of one other person, slide the rear of the drive tray onto the mounting rails. The rear edge
of the drive tray must fit into the clip on the mounting rail. The drive tray is correctly aligned when these
conditions are met:

- The mounting holes on the front flanges of the drive tray align with the mounting holes on the front of
the mounting rails.
- The rear edge of the drive tray sheet metal fits into the clip on the mounting rail.

- The holes in the drive tray sheet metal for the rear hold-down screws align with the captured nuts in
the side of the mounting rails.
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Sliding the Drive Tray into the Clip on the Mounting Rail
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1. Mounting Rail
2. Clip
3. Partial View of the Drive Tray Rear Sheet Metal

4. Align the hole in the drive tray sheet metal with the captured nut in the mounting rail.
7. Secure the front of the drive tray to the cabinet. Use the two screws to attach the flange on each side of
the front of the drive tray to the mounting rails.
a. Insert one M5 screw through the bottom hole of a flange on the drive tray so that the screw goes
through the cabinet rail and engages the bottom captured nut in the mounting rail. Tighten the screw.

b. Repeat substep a for the second flange.
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Attaching the Front of the DE1600 Drive Tray
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1. Screws for Securing the Front of the Drive Tray
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Attaching the Front of the Drive Tray
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1. Screws for Securing the Front of the Drive Tray
8. Secure the side of the drive tray to the mounting rails by performing these substeps:

a. Insert one M4 screw through the side sheet metal of the drive tray into the captured nut on the side of
the mounting rail. Tighten the screw.

b. Repeat substep a for the other side.
9. Attach the plastic end caps onto the front of the drive tray.
a. Putthe top of the end cap on the hinge tab that is part of the drive tray mounting flange.

b. Gently press on the bottom of the end cap until it snaps into place over the retainer on the bottom of
the drive tray mounting flange.
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Attaching the End Caps to the DE1600 Drive Tray

1. Hinge Tab
2. Retainer
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Attaching the End Caps to the DE5600 Drive Tray

1. Hinge Tab
2. Retainer

Procedure — Installing Drives for the DE1600 and the DE5600 Drive Trays

In some situations, the drive tray might be delivered without the drives installed. Follow the steps in this
procedure to install the drives. If your drive tray already has drives installed, you can skip this step and go to
either “Things to Know — AC Power Cords” or “Things to Know — DC Power Cords.”

‘ ATTENTION Risk of equipment malfunction — To avoid exceeding the functional and environmental
limits, install only drives that have been provided or approved by the original manufacturer. Drives might be
shipped but not installed. System integrators, resellers, system administrators, or users can install the drives.

. NOTE The installation order is from top to bottom and left to right. The installation order is important
because the drives might already contain configuration information that depends upon the correct sequence
of the drives in the tray.

1. Beginning with the first drive slot in the upper-left side of the drive tray, place the drive on the slot guides,
and slide the drive all the way into the slot.

2. Push the drive handle to the right (DE1600 drive tray) or down (DE5600 drive tray) to lock the drive
securely in place.
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Installing a Drive in a DE1600 Drive Tray

AT006E-01

1. Drive Handle

Installing a Drive in a DE5600 Drive Tray

1. Drive Handle

. NOTE In some applications, the drive handle might have the hinge on the right.

3. Install the second drive beneath the first drive (DE1600 drive tray) or to the right of the first drive (DE5600
drive tray).

4. Install the other drives top to bottom and then left to right (DE1600 drive tray) or to the right (DE5600 drive
tray).
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Step 7 — Connecting the CDE2600 Controller-Drive Tray to the
Drive Trays

drive channel

The path for the transfer of data between the controllers and the drives in the storage array.

m NOTE On the CDE2600 controller-drive tray, each controller has a pair of levers with handles for
removing the controller from the controller-drive tray. One of these handles on each controller is located next
to a host connector. The close spacing between the handle and the host connector might make it difficult to
remove a cable that is attached to the host connector. If this problem occurs, use a flat-blade screwdriver to
push in the release component on the cable connector.

= The CDEZ2600 controller-drive tray supports both the DE1600 drive tray and the DE5600 drive tray for
expansion.

= The maximum number of drive slots in the storage array is 96 (expandable to 192, including the 12 or 24
drive slots in the controller-drive tray. Exceeding 96 (or 192) drive slots makes the storage array invalid.
The controllers cannot perform operations that modify the configuration, such as creating new volumes.

= Each controller has one dual-ported SAS expansion connector to connect to the drive trays.
Drive Channel Ports on the CDE2600 Controller-Drive Tray — Rear View

1. Controller Canister
2. SAS Expansion Connector

m IMPORTANT To maintain data access in the event of the failure of a controller, an ESM, or a drive
channel, you must connect a drive tray or a string of drive trays to both drive channels on a redundant path
pair.

= Each DE1600 drive tray can contain a maximum of twelve 8.89-cm (3.5-in.) drives.
= Each DE5600 drive tray can contain a maximum of twenty-four 6.35-cm (2.5-in.) drives.

= The ESMs on the DE1600 drive tray and the DE5600 drive tray contain two sets of In connectors and one
set of Out connectors.
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DE1600 Drive Tray and DE5600 Drive Tray — Rear View
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ESM A

SAS Connector 1 (In)

SAS Connector 2 (In)
Expansion Connector (Out)
ESM B
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Things to Know — Drive Tray Cabling Configurations — Simplex System

The following figure shows an example of cable configurations from the simplex CDE2600 controller-drive tray
to either a DE1600 drive tray or a DE5600 drive tray. Use this example as a guide to connect cables in your
storage array.

. IMPORTANT Configurations for connecting cables in a simplex system do not provide for tray loss
protection. Loss of a drive tray that has a second drive tray connected to it means that you cannot access the
second drive tray.

Controller-Drive Tray Above the Drive Tray

Controller A g
A
] ]
SAS IN SAS IN SAS EXP
ESM A

BE010-04

Things to Know — Drive Tray Cabling Configurations — Duplex System

The figures in this topic show examples of cable configurations from the controller-drive tray to the drive trays.
Use these examples as guides to connect cables in your storage array.

LSI Corporation
-305 -



SANtricity_10.77

February 2011

. IMPORTANT The configuration shown in the fourth image in this topic provides an example of tray
loss protection. With tray loss protection, if one drive tray cannot be accessed, you still have access to the

remaining drive trays.

Controller-Drive Tray Above the Drive Tray

Controller A Controller B

r_/

(_d

1 & | 3

(o1 [

SASIN SASIN SASEXP|SASIN SASIN  SASEXP

ESM A

ESM B

B8010-01

Controller-Drive Tray Between Two Drive Trays

[ ] 4 |0 e
SAS IN SASIN SASEXPESASIN SASIN  SAS EXP

ESM A

HSM B

—

Controller A le Controller B %’

—

1 & M |
SAS IN SAS IN  SA3 EXP SAS IN

L]
SIN SASEXP

ESM A

ESM B

98010-02
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Controller-Drive Tray with Three Drive Trays
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Controller A

]
Controller B E
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SASIN SAS IN _ SAY EXPISAS IN SAS IN  SAS EXP
ESMA HSM B
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Connecting Cables for Maximum Redundancy and Tray Loss Protection

The number of drive trays
may vary as long as the
maximum number of drives
is not exceeded.
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Procedure — Connecting the DE1600 Drive Trays and the DE5600 Drive Trays

1. Use the following table to determine the number of SAS cables that you need.
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Drive Tray Cables

Number of Drive Trays that
You Plan to Connect to the
Controller-Drive Tray

Number of Cables Required

1 2
2 4
3 6

2. Ifthere is a black, plastic plug in the SAS expansion connector of the controller, remove it.

February 2011

3. Insert one end of the cable into the SAS expansion connector on the controller in slot A in the controller-

drive tray.

4. Insert the other end of the cable into the connector with an up arrow on the ESM in slot A in the drive tray.

Are you adding more drive trays?

m IMPORTANT Each ESM in a drive tray has three expansion connectors: two on the left-center of
the ESM and one in the upper-right side. When connecting from an ESM in one drive tray to an ESM in
another drive tray, make sure that you connect the connector on the upper-right to one of the connectors
on the left-center. The following figure shows these arrows on an ESM. If the cable is connected either
between the two left-center ESM connectors or between two upper-right ESM connectors, communication
between the two drive trays is lost.

E NOTE It does not matter which of the two left-center ESM connectors you use to connect to the
expansion connector on the far-right side.

Connecting a Cable from One ESM to a Second ESM

g © + o I o
—J S
t o
o)y Lo} Lo I o B 4 ] o O
(T O .3
t — 1

- Yes - Go to step 6.
- No - Gotostep 9.

TEOAT-00

6. Inthe ESM in the first drive tray, insert one end of the cable into the connector on the far-right side.

7. Inthe ESM in the next drive tray, insert the other end of the cable into one of the connectors in the left-

center of the ESM.

8. Repeat step 6 through step 7 for each drive tray that you intend to add to the storage array.
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9. To each end of the cables, attach a label with this information:

- The controller ID (for example, controller A)
The ESM ID (for example, ESM A)

The ESM connector (In or Out)

- The drive tray ID

For example, if you are connecting controller A to the In connector on ESM A in drive tray 1, the label on
the controller end of the cable will have this information:

Ct A-Dchl, Dnil-ESM A (left), In — Controller End
The label on the drive tray end of the cable will have this information:
Dmi-ESM A (left), In, CrlA

10. If you are installing the controller-drive tray with two controllers, repeat step 2 through step 9 for the
controller in slot B in the controller-drive tray.

m IMPORTANT To connect cables for maximum redundancy, the cables attaching controller B must be
connected to the drive trays in the opposite tray order as for controller A. That is, the last drive tray in the
chain from controller A must be the first drive tray in the chain from controller B.
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Step 8 — Connecting the Ethernet Cables

in-band management

A method to manage a storage array in which a storage management station sends commands to the storage
array through the host input/output (I/0O) connection to the controller.

out-of-band management

A method to manage a storage array in which a storage management station sends commands to the storage
array through the Ethernet connections on the controller.

& ATTENTION Risk of security breach — Connect the Ethernet ports on the controller tray to a private
network segment behind a firewall. If the Ethernet connection is not protected by a firewall, your storage array
might be at risk of being accessed from outside of your network.

= These Ethernet connections are intended for out-of-band management and have nothing to do with the
iISCSI host interface cards (HICs), whether 1Gb/s or 10Gb/s.

= Ethernet port 2 on each controller is reserved for access by your Customer and Technical Support
representative.

= In limited situations in which the storage management station is connected directly to the controller tray,
you must use an Ethernet crossover cable. An Ethernet crossover cable is a special cable that reverses
the pin contacts between the two ends of the cable.

Perform these steps to connect Ethernet cables for out-of-band management. If you use only in-band
management, skip these steps.

1. Connect one end of an Ethernet cable into the Ethernet port 1 on controller A.
2. Connect the other end to the applicable network connection.

3. Repeat step 1 through step 2 for controller B.
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Step 9 — Connecting the Power Cords

The CDE2600 controller-drive tray, the DE1600 drive tray, and the DE5600 drive tray can have either
standard power connections to an AC power source or the optional connections to a DC power source (—48
VDC).

E IMPORTANT Make sure that you do not turn on the power to the controller-drive tray or the connected
drive trays until this documentation instructs you to do so. For the correct procedure for turning on the
power, see “Step 10 — Turning on the Power and Checking for Problems in a CDE2600 Controller-Drive Tray
Configuration.”

= For each AC power connector on the drive tray, make sure that you use a separate power source in the
cabinet. Connecting to independent power sources maintains power redundancy.

= To ensure proper cooling and assure availability, the drive trays always use two power supplies.

= You can use the power cords shipped with the drive tray with typical outlets used in the destination
country, such as a wall receptacle or an uninterruptible power supply (UPS). These power cords,
however, are not intended for use in most EIA-compliant cabinets.

If your drive tray has the DC power option installed, review the following information.

DC Power Cable

Supply (negative), brown wire, —48 VDC
Return (positive), blue wire

Ground, green/yellow wire

4. DC power connector

wnN P

= Each power-fan canister has two DC power connectors. Be sure to use a separate power source for each
power-fan canister in the drive tray to maintain power redundancy. You may, optionally, connect each DC
power connector on the same power-fan canister to a different source for additional redundancy.

= A two-pole 30-amp circuit breaker is required between the DC power source and the drive tray for over-
current and short-circuit protection.

.&. WARNING (W14) Risk of bodily injury — A qualified service person is required to make the DC
power connection according to NEC and CEC guidelines.
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Make sure that the circuit breakers in the cabinet are turned off.
Make sure that both of the Power switches on the drive trays are turned off.
Connect the primary power cords from the cabinet to the external power source.

Connect a cabinet interconnect power cord (or power cords specific to your particular cabinet) to the AC
power connector on each power canister in the drive tray.

If you are installing other drive trays in the cabinet, connect a power cord to each power canister in the
drive trays.

.&. WARNING (W14) Risk of bodily injury — A qualified service person is required to make the DC
power connection according to NEC and CEC guidelines.

m IMPORTANT Make sure that you do not turn on power to the drive tray until this guide instructs you to
do so. For the proper procedure for turning on the power, see “Turning on the Power”.

m IMPORTANT Before turning off any power switches on a DC-powered drive tray, you must disconnect
the two-pole 20-amp circuit breaker.

1.
2.
3.

Disconnect the two-pole 20-amp circuit breaker for the storage array.
Make sure that all of the DC power switches on the DC-powered drive tray are turned off.

Connect the DC power connector cables to the DC power connectors on the rear of thecontroller tray or
controller-drive tray, and drive trays.

m NOTE The three source wires on the DC power connector cable (—-48 VDC) connect the drive tray
to centralized DC power plant equipment, typically through a bus bar located above the cabinet.

E NOTE It is not mandatory that the second DC power connection on each of the drive tray’s DC
power-fan canisters be connected. The second DC power connection is for additional redundancy only
and may be connected to a second DC power bus.

Have a qualified service person connect the other end of the DC power connector cables to the DC power
plant equipment as follows:

a. Connect the brown —48 VDC supply wire to the negative terminal.
b. Connect the blue return wire to the positive terminal.

c. Connect the green/yellow ground wire to the ground terminal.
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Step 10 — Turning on the Power and Checking for Problems in a
CDE2600 Controller-Drive Tray Configuration

After you complete this task, you can install the software and perform basic configuration tasks on your
storage array. Continue with the Initial Configuration and Software Installation in these electronic document
topics or through the PDF that is available on the SANTtricity ES Storage Manager Installation DVD.

IMPORTANT You must turn on the power to all of the connected drive trays before you turn on the
power for the controller-drive tray. Performing this action makes sure that the controllers recognize each
attached drive tray.

NOTE While the power is being applied to the trays, the LEDs on the front and the rear of the trays
come on and go off intermittently.

1. Turn on both Power switches on each drive tray that is attached to the controller-drive tray. Depending on
your configuration, it can take several minutes for each drive tray to complete the power-on process.

m IMPORTANT Before you go to step 2, check the LEDs on the drive trays to verify that the power
was successfully applied to all of the drive trays. Wait 30 seconds after turning on the power to the drive
trays before turning on the power to the controller-drive tray.

2. Turn on both Power switches on the rear of the controller-drive tray. Depending on your configuration, it
can take several minutes for the controller-drive tray to complete the power-on process.

Check the LEDs on the front and the rear of the controller-drive tray and the attached drive trays.

4. If you see any amber LEDs, make a note of their location.

The following topics provide details on the LEDs found on the CDE2600 controller-drive tray.

LSI Corporation
-314-



SANtricity_10.77

LEDs on the Left End Cap
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Power LED
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LEDs on the Left End Cap

Standby Power LED

Controller-Drive Tray Locate LED
Service Action Required LED
Controller-Drive Tray Over-Temperature LED

Location | LED Color On Off
1 Controller- White Identifies a controller-drive | Normal status.
Drive Tray tray that you are trying to
Locate find.
2 Service Action | Amber A component within the Normal status.
Required controller-drive tray needs
attention.
3 Controller- Amber The temperature of the Normal status.
Drive Tray controller-drive tray has
Over- reached an unsafe level.
Temperature
4 Power Green Power is present. Power is not present.
5 Standby Power | Green The controller-drive tray is The controller-drive
in Standby Power mode. tray is not in Standby
Power mode.
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LEDs on the Drive

LEDs on the Drive

1. Drive Power LED
2. Drive Service Action Required LED
3. Drive Service Action Allowed LED

LEDs on the Drive

Location | LED Color On Blinking Off
1 Drive Power Green The power Drive I/O The power is
is turned on, activity is turned off.
and the drive taking place.
is operating
normally.
2 Drive Service Amber | An error has Normal status.
Action Required occurred.
3 Drive Service Blue The drive canister The drive
Action Allowed can be removed canister cannot
safely from the be removed
controller-drive safely from the
tray. controller-drive
tray.
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Drive State Represented by LEDs

Drive State

Drive Power LED
(Green)

Drive Service Action
Required LED (Amber)

Power is not applied.

off

Off

Normal operation — The power is turned on,
but drive I/O activity is not occurring.

On

off

Normal operation — Drive 1/O activity is
occurring.

Blinking

off

Service action required — A fault condition
exists, and the drive is offline.

On

Oon

LEDs on the Controller Canister Main Faceplate

LEDs on the Controller Canister Main Faceplate
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Ethernet Connector 1 Link Rate LED
Ethernet Connector 1 Link Active LED
Ethernet Connector 2 Link Rate LED
Ethernet Connector 1 Link Active LED
Host Link 1 Service Action Required LED
Host Link 1 Service Action Allowed LED
Host Link 2 Service Action Required LED
Host Link 2 Service Action Allowed LED
Battery Service Action Required LED
Battery Charging LED

. Controller Service Action Allowed LED

. Controller Service Action Required LED
. Cache Active LED

. Seven-Segment Tray ID

LEDs on the Controller Canister Main Faceplate

Location

LED

Color On

Off

1

Ethernet
Connector 1
Link Rate LED

There is a 100BASE-T
rate.

Green

There is a 10BASE-T
rate.

Ethernet
Connector 1
Link Active LED

Green The link is up (LED
blinks when there is

activity).

The link is not active.
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Location | LED Color On Off
3 Ethernet Green There is a 100BASE-T There is a 10BASE-T
Connector 2 rate. rate.
Link Rate LED
4 Ethernet Green The link is up (the LED The link is not active.
Connector 2 blinks when there is
Link Active LED activity).
5 Host Link 1 Amber At least one of the four No link error has
Service Action PHYs is working, but occurred.
Required LED another PHY cannot
establish the same link
to the device connected
to the Host IN port
connector.
6 Host Link 1 Green At least one of the four A link error has occurred.
Service Action PHYs in the Host IN
Allowed LED port is working and a
link exists to the device
connected to the IN port
connector.
7 Host Link 2 Amber At least one of the four No link error has
Service Action PHYs is working, but occurred.
Required LED another PHY cannot
establish the same link
to the device connected
to the Host IN port
connector.
8 Host Link 2 Green At least one of the four A link error has occurred.
Service Action PHYs in the Host IN
Allowed LED port is working and a
link exists to the device
connected to the IN port
connector.
9 Battery Service Amber The battery in the Normal status.
Action Required controller canister has
LED failed.
10 Battery Charging | Green The battery is fully The controller canister
LED charged. The LED is operating without a
blinks when the battery | battery or the existing
is charging. battery has failed.
11 Controller Blue The controller canister The controller canister
Service Action can be removed safely cannot be removed
Allowed LED from the controller-drive | safely from the

tray.

controller-drive tray.
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Location | LED Color On Off

12 Controller Amber A fault exists within the Normal status.
Service Action controller canister.
Required LED

13 Cache Active Green Cache is active.* Cache is inactive or the
LED controller canister has

been removed from the
controller-drive tray.

* After an AC power failure, this LED blinks while cache offload is in process.

LEDs on the Controller Canister Host Interface Card Subplates

E NOTE The following figure shows an iSCSI host interface card (HIC), but the CDE2600 controller-drive
tray also supports a four-connector FC HIC and a two-connector SAS HIC with comparable LEDs.

LEDs on the Controller Canister Host Interface Card Subplates
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Host Interface Card Link 3 Up LED
Host Interface Card Link 3 Active LED
Host Interface Card Link 4 Up LED
Host Interface Card Link 4 Active LED
Host Interface Card Link 5 Up LED
Host Interface Card Link 5 Active LED
Host Interface Card Link 6 Up LED
Host Interface Card Link 6 Active LED
Expansion Fault LED

10. Expansion Active LED

N A®DNPE

LEDs on the Controller Canister Host Interface Card Subplates*

Location | LED Color On Off

1 Host Interface Green The Ethernet link has The Ethernet link is
Card Link 3 Up auto-negotiated to 1 Gb/ | down or does not auto-
LED S. negotiate to 1 Gb/s.

2 Host Interface Green The link is up (LED blinks | The link is not active.
Card Link 3 when there is activity).
Active LED
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Location | LED Color On Off
3 Host Interface Green The Ethernet link has The Ethernet link is
Card Link 4 Up auto-negotiated to 1 Gb/ | down or does not auto-
LED S. negotiate to 1 Gb/s.
4 Host Interface Green The link is up (LED blinks | The link is not active.
Card Link 4 when there is activity).
Active LED
5 Host Interface Green The Ethernet link has The Ethernet link is
Card Link 5 Up auto-negotiated to 1 Gb/ | down or does not auto-
LED S. negotiate to 1 Gb/s.
6 Host Interface Green The link is up (LED blinks | The link is not active.
Card Link 5 when there is activity).
Active LED
7 Host Interface Green The Ethernet link has The Ethernet link is
Card Link 6 Up auto-negotiated to 1 Gb/ | down or does not auto-
LED S. negotiate to 1 Gb/s.
8 Host Interface Green The link is up (LED blinks | The link is not active.
Card Link 6 when there is activity).
Active LED
9 Expansion Fault | Amber | Atleast one of the four Normal status.
LED PHY is working, but
another PHY cannot
establish the same link
to the device connected
to the Expansion OUT
connector.
10 Expansion Green At least one of the The link is not active.
Active LED four PHYs in the OUT

connector is working and
a link has been made to
the device connected to
the Expansion connector.

*"LLEDs on the Controller Canister Host Interface Card Subplates" shows the four-port iISCSI
host interface card (HIC), which can also be a four-port FC HIC or a two-port SAS HIC.
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LEDs on the Power-Fan Canister

LEDs on the Power-Fan Canister
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Standby Power LED
Power-Fan DC Power LED
Power-Fan Service Action Allowed LED
Power-Fan Service Action Required LED
Power-Fan AC Power LED

LEDs on the Power-Fan Canister

AT003-01

Location | LED Color On Off
1 Standby Power Green The controller-drive tray | The controller-drive
is in Standby mode, tray is not in Standby
and DC power is not mode, and DC power is
available. available.
2 Power-Fan DC Green DC power from the DC power from the
Power power-fan canister is power-fan canister is not
available. available.
3 Power-Fan Blue The power-fan canister The power-fan canister
Service Action can be removed safely cannot be removed
Allowed from the controller-drive | safely from the
tray. controller-drive tray.
4 Power-Fan Amber | A fault exists within the Normal status.
Service Action power-fan canister.
Required
5 Power-Fan AC Green AC power to the power- [ AC power to the power-
Power fan canister is present. fan canister is not
present.
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LED Symbols and General Behavior

LED Symbol Location Function
(Canisters)
Power Power-fan = On - The controller has
@ Interconnect- power.
battery = Off — The controller does
not have power.
NOTE — The controller
canisters do not have a
Power LED. They receive
their power from the power
supplies inside the power-fan
canisters.
Battery Fault Battery = On - The battery is

missing or has failed.

= Off — The battery is
operating normally.

= Blinking — The battery is
charging.

Service Action

Drive (left LED,

On — You can remove the

Allowed ﬂj no symbol) canister safely.
¥ 4 Power-fan See “Things to Know —
Controller Service Action Allowed
Battery LEDs.”
Service Action Drive On — When the drive tray

Required (Fault)

LED is on, the cable is
attached and at least one
lane has a link up status, but
at least one lane has a link
down status.

Off — One of the following
conditions exists:

= No cable is attached.

= A cable is attached, and
all lanes have a link up
status.

= A cable is attached, and
all lanes have a link down
status.

LSI Corporation
-322-

February 2011



SANtricity_10.77

LED Symbol Location Function
(Canisters)
Service Action _ Controller On — The controller or the
Required (Fault) J/'\\ Power-fan power-fan canister needs
AR I canister attention.
Off — The controller and
the power-fan canister are
operating normally.
Locate Front frame On — Assists in locating the
b 4 tray.
(®) Y
Host Channel Controller The status of the host
Connection (iSCSI) ': ? channel is indicated:
oo = “L" LED on —Alinkis
established.
= “A” LED on - Activity
(data transfer) is present.
Cache Active Controller The activity of the cache is

indicated:
= On -Datais in the
cache.

= Off —No data is in the
cache.

Controller-Drive Tray
Over-Temperature

Front bezel on
the controller-
drive tray

On — The temperature of the
drive tray has reached an
unsafe condition.

Off — The temperature of the
drive tray is within operational
range.

Standby Power

Front bezel on
the controller-
drive tray

On — The controller tray is in
standby mode and the main
DC power is off.

Off — The controller-drive tray
is not in standby mode and
the main DC power is on.

Seven-Segment ID
Diagnostic Display

Controller

The tray ID or a diagnostic
code is indicated (see “Things
to Know — Dynamic Display
Sequence Definitions on the
Seven-Segment Display”).
For example, if some of the
cache memory dual in-line
memory modules (DIMMSs)
are missing in a controller,
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LED Symbol Location Function
(Canisters)
error code L8 appears in
the diagnostic display (see
“Things to Know — Supported
Diagnostic Lock-Down Codes
on the Seven-Segment
Display”).
AC power Power-fan Indicates that the power
AC NOTE — The LED | supply is receiving AC power
T is directly above | input.
or below the AC
power switch and
the AC power
connector.
DC power Power-fan Indicates that the power
DC NOTE — The LED | supply is receiving DC power
- is directly above input.
or below the DC
power switch and
the DC power
connector.
Ethernet Speed and . Controller The speed of the Ethernet

Ethernet Activity

ports and whether a link
has been established are
indicated:

= Left LED On -

1-Gb/s speed.

= Left LED Off —
100BASE-T or 10BASE-T

speed.

= Right LED On —Alinkis
established.

= Right LED Off — No link
exists.

= Right LED blinking —
Activity is occurring.

LSI Corporation
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LEDs on th

e Left End Cap
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g

57004-00

Drive Tray Locate LED

Service Action Required LED
Drive Tray Over-Temperature LED
Power LED

Standby Power LED

agprwbdpE

LEDs on the Left End Cap

Location | LED Color On Off

1 Drive Tray White Identifies a drive tray that Normal status.
Locate you are trying to find.

2 Service Action | Amber A component within the Normal status.
Required drive tray needs attention.

3 Drive Tray Amber The temperature of the Normal status.
Over- drive tray has reached an
Temperature unsafe level.

4 Power Green Power is present. Power is not present.

5 Standby Power | Green The drive tray is in Standby | The drive tray is not

Power mode. in Standby Power
mode.
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LEDs on the Drive
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1. Drive Power LED
2. Drive Service Action Required LED
3. Drive Service Action Allowed LED

LEDs on the Drive

Location | LED Color On Blinking Off
1 Drive Power Green The power Drive 1/0O The power is
is turned on, activity is turned off.
and the drive taking place.
is operating
normally.
2 Drive Service Amber | An error has Normal status.
Action Required occurred.
3 Drive Service Blue The drive canister The drive
Action Allowed can be removed canister cannot
safely from the be removed
drive tray. safely from the
drive tray.
Drive State Represented by LEDs
Drive State Drive Power LED | Drive Service Action
(Green) Required LED (Amber)
Power is not applied. Off Off
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Drive State Drive Power LED | Drive Service Action
(Green) Required LED (Amber)
Normal operation — The power is turned on, On Off
but drive I/O activity is not occurring.
Normal operation — Drive I/O activity is Blinking Off
occurring.
Service action required — A fault condition On On
exists, and the drive is offline.
LEDs on the ESM Canister
S S Py =
||\1 kg/- ',‘_\'3_) I,\-’-T!) :{‘: )
\' |II .!lllll l\' HI;
\ [/ % '|I
> & & d b b
o —
~ X [
5_ L
: = S/ f .' f_,r T 80001-01 I
’gu '1‘@' ’15 12
1. Host Link 1 Fault LED
2. Host Link 1 Active LED
3. Host Link 2 Fault LED
4. Host Link 2 Active LED
5. Ethernet Link Active LED
6. Ethernet Link Rate LED
7. ESM Expansion Link Fault LED
8. ESM Expansion Link Active LED
9. ESM Service Action Allowed LED
10. ESM Service Action Required LED
11. ESM Power LED
12. Seven-Segment Tray ID
LEDs on the ESM Canister
Location | LED Color On Off
1 Host Link 1 Fault | Amber At least one PHY of No link error has
the four connectors is occurred.
working, but another
PHY cannot establish
the same link to the
device connected to the
Host IN port connector.
2 Host Link 1 Green At least one of the four A link error has occurred.
Active PHYs in the IN port
is working, and a link
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Location

LED

Color

On

Off

exists to the device
connected to the Host
IN connector.

Host Link 2 Fault

Amber

At least one PHY of

the four connections is
working, but another
PHY cannot establish
the same link to the
device connected to the
Host IN port connector

No link error has
occurred.

Host Link 2
Active

Green

At least one of the four
PHYs in the IN port

is working, and a link
exists to the device
connected to the Host
IN connector.

A link error has occurred.

Ethernet Link
Active

Green

The link is up. (The LED
blinks when there is
activity.)

The link is not active.

Ethernet Link
Rate

Green

There is a 100BASE-T
rate.

There is a 10BASE-T
rate.

ESM Expansion
Link Fault

Amber

At least one of the
four PHYs in the OUT
port is working, but
another PHY cannot
establish the same link
to the Expansion OUT
connector.

Normal status.

ESM Expansion
Link Active

Green

At least one of the
four PHYs in the OUT
port is working, and

a link exists to the
device connected to
the Expansion OUT
connector.

A link error has occurred.

ESM Service
Action Allowed

Blue

The ESM can be
removed safely from the
drive tray.

The ESM cannot be
removed safely from the
drive tray.

10

ESM Service
Action Required

Amber

A fault exists within

the ESM. (This LED
defaults on at power
up. This LED turns off
after the software has
completed its power up
self-test sequence.)

Normal status.
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Location | LED Color On Off
11 ESM Power Green 12V power to the ESM Power is not present to
is present. the ESM.
12 Seven-Segment | Green See note. Not applicable.
Tray ID
*For more information about the seven-segment tray IDs, see “Tray ID Diagnostic Codes for
the DE1600 Drive Tray and the DE5600 Drive Tray on the Seven-Segment Display.”

LEDs on the AC Power-Fan Canister
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Standby Power LED

aprwbdpE

LEDs on the DC Power-Fan Canister

AT003-01

Power-Fan Output DC Power LED
Power-Fan Service Action Allowed LED
Power-Fan Service Action Required LED
Power-Fan Input AC Power LED

CO00000
eecenee =0
oe

L0

Standby Power LED

agprwdpE

LEDs on the Power-Fan Canister

Power-Fan Output DC Power LED
Power-Fan Service Action Allowed LED
Power-Fan Service Action Required LED
Power-Fan Input DC Power LED

On

Off

The drive tray is in
Standby mode, and DC
power is not available.

The drive tray is not in
Standby mode, and DC
power is available.

Location| LED Color

1 Standby Power Green

2 Power-Fan DC Green
Power

DC power from the
power-fan canister is
available.

DC power from the
power-fan canister is not
available.
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Location | LED Color On Off

3 Power-Fan Blue The power-fan canister The power-fan canister
Service Action can be removed safely cannot be removed
Allowed from the drive tray. safely from the drive tray.

4 Power-Fan Amber | A fault exists within the Normal status.
Service Action power-fan canister.
Required

5 Power-Fan AC Green AC power to the power- [ AC power to the power-
Power fan canister is present. fan canister is not

present.

LED Symbols and General Behavior

LED Symbol Location General Behavior

Power @ Drive tray On — Power is applied to the drive
ESM canister tray or the canister.
Power-fan Off — Power is not applied to the
canister drive tray or the canister.

Drive Tray Locate X

Front bezel on
the drive tray

On or blinking — Indicates the
drive tray that you are trying to
find.

Drive Tray Over-
Temperature

Front bezel on
the drive tray

On — The temperature of the
drive tray has reached an unsafe
condition.

Off — The temperature of the
drive tray is within operational
range.

Standby Power i

Front bezel on
the drive tray

On — The drive tray is in Standby
mode, and the main DC power is
off.

Off — The drive tray is not in
Standby mode, and the main DC
power is on.

Service Action
Allowed

ESM canister
Power-fan
canister
Drive

On - It is safe to remove the ESM
canister, the power-fan canister,
or the drive.

Off — Do not remove the ESM
canister, the power-fan canister,
or the drive.

The drive has an LED but no
symbol.
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LED

Location

General Behavior

Service Action
Required (Fault)

ESM canister
Power-fan
canister
Drive

On — When the drive tray LED is
on, a component within the drive
tray needs attention.

On — The ESM canister, the
power-fan canister, or the drive
needs attention.

Off — The ESM canister, the
power-fan canister, and the drive
are operating normally.

The drive has an LED but no
symbol.

AC Power

AC
q)l

ESM canister
Power-fan
canister

On — AC power is present.
Off — AC power is not present.

DC Power

DC

Power-fan
canister

On — Regulated DC power from
the power canister and the fan
canister is present.

Off — Regulated DC power from
the power-fan canister is not
present.

Link Service
Action Required
(Fault)

ESM canister

On — The cable is attached and
at least one lane has a link-up
status, but one lane has a link-
down status.

Off — The cable is not attached,
the cable is attached and all lanes
have a link-up status, or the cable
is attached and all lanes have a
link-down status.

Link Up

Two LEDs
above each
expansion
connector

ESM canister

On — The cable is attached and
at least one lane has a link-up
status.

Off — The cable is not attached,
or the cable is attached and all
lanes have a link-down status.

February 2011

Each controller canister, power-fan canister, and battery canister has a Service Action Allowed LED. The
Service Action Allowed LED lets you know when you can remove a canister safely.

.& ATTENTION Possible loss of data access — Never remove a controller canister, a power-fan
canister, or a battery canister unless the appropriate Service Action Allowed LED is on.
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If a controller canister or a power-fan canister fails and must be replaced, the Service Action Required (Fault)
LED on that canister comes on to indicate that service action is required. The Service Action Allowed LED
also comes on if it is safe to remove the canister. If data availability dependencies exist or other conditions
that dictate a canister should not be removed, the Service Action Allowed LED stays off.

The Service Action Allowed LED automatically comes on or goes off as conditions change. In most cases,
the Service Action Allowed LED comes on when the Service Action Required (Fault) LED comes on for a
canister.

IMPORTANT If the Service Action Required (Fault) LED comes on but the Service Action Allowed
LED is off for a particular canister, you might need to service another canister first. Check your storage
management software to determine the action that you should take.

During normal operation, the tray ID display on each controller canister displays the controller-drive tray ID.
The Diagnostic LED (lower-digit decimal point) comes on when the display is used for diagnostic codes and
goes off when the display is used to show the tray ID.

Sequence Code Definitions for the CDE2600 Controller-Drive Tray

Category Category| Detail Codes (See Note 2)
Code
(See
Note 1)
Startup error SE+ = 88+ Power-on default.
(See s . .
Note 3) dF+ Power-on diagnostic fault.
Operational error | OE+ Lx+ Lock-down codes. (See the following
table.)
Operational state | OS+ = OL+ = Offline.
= bb+ = Battery backup (operating on
batteries).
= Cf+ = Component failure.
Component CF+ = dx+ = Processor or cache DIMM.
failure «  Cx = Cache DIMM.
=  Px+ = Processor DIMM.
= Hx+ = Host interface card.
= Fx+ = Flash drive.
Diagnostic failure | dE+ Lx+ = Lock-down code.
Category dash+ The separator between category-detail
delimiter code pairs is used when more than one
category detail code pair exists in the
seguence.
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Category Category| Detail Codes (See Note 2)
Code
(See
Note 1)
End-of-sequence | Blank The end-of-sequence delimiter is
delimiter (See automatically inserted by the hardware at
Note 4) | the end of a code sequence.

Notes:

1 A two-digit code that starts a dynamic display sequence.
2 A two-digit code that follows the category code with more specific

information.

3 The plus (+) sign indicates that a two-digit code displays with the
Diagnostic LED on.
4 No codes display, and the Diagnostic LED is off.

February 2011

Use the following table to determine the diagnostic lock-down code definitions on the Seven-Segment Display
in the controller canister for the CDE2600 controller-drive tray.

Supported Diagnostic Lock-Down Codes on the Seven-Segment Display

Diagnostic Code

Description

The firmware is booting.

.8, 8., 0r88 This ESM is being held in reset by another ESM.

AA The ESM A firmware is in the process of booting (the
diagnostic indicator is not yet set).

bb The ESM B firmware is in the process of booting (the
diagnostic indicator is not yet set).

LO The controller types are mismatched, which result in a
suspended controller state.

L2 A persistent memory error has occurred, which results in a
suspended controller state.

L3 A persistent hardware error has occurred, which results in a
suspended controller state.

L4 A persistent data protection error has occurred, which results
in a suspended controller state.

L5 An auto-code synchronization (ACS) failure has been
detected, which results in a suspended controller state.

L6 An unsupported host interface card has been detected, which

results in a suspended controller state.
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Diagnostic Code

Description

L7 A sub-model identifier either has not been set or has been
mismatched, which results in a suspended controller state.

L8 A memory configuration error has occurred, which results in a
suspended controller state.

L9 A link speed mismatch condition has been detected in either
the ESM or the power supply, which results in a suspended
controller state.

Lb A host interface card configuration error has been detected,
which results in a suspended controller state.

LC A persistent cache backup configuration error has been
detected, which results in a suspended controller state.

Ld A mixed cache memory DIMMs condition has been detected,
which results in a suspended controller state.

LE Uncertified cache memory DIMM sizes have been detected,
which result in a suspended controller state.

LF The controller has locked down in a suspended state with
limited symbol support.

LH A controller firmware mismatch been detected, which results
in a suspended controller state.

LL The controller cannot access either midplane SBB EEP-ROM,
which results in a suspended controller state.

Ln A canister is not valid for a controller, which results in a
suspended controller state.

LP Drive port mapping tables are not detected, which results in a
suspended controller state.

LU The start-of-day (SOD) reboot limit has been exceeded, which

results in a suspended controller state.

February 2011

Use the following table to determine the code sequences on the Seven-Segment Display in the controller
canister for the CDE2600 controller-drive tray. These repeating sequences can be used to diagnose potential
problems with the controller tray.
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Diagnostic Code Sequences for the CDE2600 Controller-Drive Tray

Displayed Diagnostic Code
Sequences

Description

SE+ 88+ blank-

One of the following power-on conditions
exists:

= Controller power-on
= Controller insertion

= Controller inserted while held in reset

Xy -

Normal operation.

OS+ Sd+ blank-

Start-of-day (SOD) processing.

OS+ OL+ blank-

The controller is placed in reset while
displaying the tray ID.

OS+ bb+ blank-

The controller is operating on batteries
(cache backup).

OS+ CF+ Hx + blank-

A failed host card has been detected.

OS+ CF+ Fx + blank-

A failed flash drive has been detected.

SE+ dF + blank-

A non-replaceable component failure has
been detected.

SE+ dF + dash+ CF+ Px +
blank-

A processor DIMM failure has been detected.

SE+ dF + dash+ CF+ Cx +
blank-

A cache memory DIMM failure has been
detected.

SE+ dF + dash+ CF+ dx +
blank-

A processor or cache DIMM failure has been
detected.

SE+ dF + dash+ CF+ Hx +
blank-

A host card failure has been detected.

OE+ Lx + blank-

A lockdown condition has been detected.

OE+ L2+ dash+ CF+ Px +
blank-

Persistent processor DIMM ECC errors have
been detected, which result in a suspended
controller state.

OE+ L2+ dash+ CF+ Cx +
blank-

Persistent cache DIMM ECC errors have
been detected, which result in a suspended
controller state.

OE+ L2+ dash+ CF+ dx +
blank-

Persistent processor or cache DIMM ECC
errors have been detected, which result in a
suspended controller state.
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Displayed Diagnostic Code
Sequences

Description

OE+ LC+ blank-

The write-protect switch is set during cache
restore, which results in a suspended
controller state.

OE+ LC+ dd + blank-

The memory size is changed from bad
data in the flash drives, which results in a
suspended controller state.

DE+ L2+ dash+ CF+ Cx +
blank-

A cache memory diagnostic has been
reported failed, which results in a suspended
controller state.

February 2011

During normal operation, the tray ID display on each ESM displays the drive tray ID. The Diagnostic LED
(lower-digit decimal point) comes on when the display is used for diagnostic codes and goes off when the

display is used to show the tray ID.

NOTE If a power-on or reset occurs, the Diagnostic LED, the Heartbeat LED (upper-digit decimal
point), and all seven segments of both digits come on. The Diagnostic LED remains on until the drive tray ID

appears.

Supported Diagnostic Codes

Diagnostic ESM State Description

Code

.8, 8., 0r88 Suspended This ESM is being held in reset by another ESM.

LO Suspended The ESM types are mismatched.

L2 Suspended A persistent memory error has occurred.

L3 Suspended A persistent hardware error has occurred.

L9 Suspended An over-temperature condition has been detected in
either the ESM or the power supply.

LL Suspended The midplane SBB VPD EEPROM cannot be
accessed.

Ln Suspended The ESM canister is not valid for this drive tray.

LP Suspended Drive port mapping tables are not found.

HO Suspended An ESM Fibre Channel interface failure has occurred.
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Diagnostic ESM State Description

Code

H1 Suspended An SFP transceiver speed mismatch (a 2-Gb/s SFP
transceiver is installed when the drive tray is operating
at 4 Gb/s) indicates that an SFP transceiver must be
replaced. Look for the SFP transceiver with a blinking
amber LED.

H2 Suspended The ESM configuration is invalid or incomplete, and it
operates in a Degraded state.

H3 Suspended The maximum number of ESM reboot attempts has
been exceeded.

H4 Suspended This ESM cannot communicate with the alternate
ESM.

H5 Suspended A midplane harness failure has been detected in the
drive tray.

H6 Suspended An ESM firmware failure has been detected.

H8 SFP transceivers are present in currently unsupported
ESM slats, either 2A or 2B. Secondary trunking SFP
transceiver slots 2A and 2B are not supported. Look
for the SFP transceiver with the blinking amber LED,
and remove it.

H9 A non-catastrophic hardware failure has occurred.
The ESM is operating in a Degraded state.

Jo Suspended The ESM canister is incompatible with the drive tray

firmware.
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CDE2600-60 Controller-Drive Tray Installation

This topic provides basic information for installing the CDE2600-60 controller-drive tray and the corresponding
DEG6600 drive tray in a storage array. After you complete these tasks, go to the Initial Configuration

and Software Installation electronic document topics or the PDF on the SANTtricity ES Storage Manager
Installation DVD.
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Step 1 — Preparing for a CDE2600-60 Controller-Drive Tray

Installation

February 2011

Storage arrays for 6-Gb/s SAS drives consist of a CDE2600-60 controller-drive tray, or a CDE2600-60
controller-drive tray and either one or two DE6600 drive trays in a cabinet. Use the instructions in this
document to install the CDE2600-60 controller-drive trays and all necessary drive trays for your configuration.

The following table shows the various configuration options.

CDEZ2600-60 Controller-Drive Tray Options

CDE2600-60
Configurations

Options

Duplex (two
controllers)
CDE2600-60
controller-drive
tray without a host
interface card

A maximum of 180 drives.

A configuration of a single CDE2600-60 controller-drive
tray attached to either one or two DE6600 drive trays, for a
maximum of 180 drives in the storage array.

Two 6-Gb/s host connectors.

An 8-GB battery backup.

Duplex CDE2600-60
controller-drive tray
with a host interface
card

A maximum of 180 drives in the storage array.

A configuration of a single CDE2600-60 controller-drive

tray attached to either one or two DE6600 drive trays, for a
maximum of 180 drives in the storage array.

Two 6-Gb/s host connectors, in addition to one of the following
host interface cards:

= Two 6-Gb/s SAS connectors

= Four 1-Gb/s iSCSI connectors
= Two 10-Gb/s iSCSI connectors
= Four 8-Gb/s FC connectors

An 8-GB battery backup.

.d'.'i ATTENTION Possible hardware damage — To prevent electrostatic discharge damage to the tray,
use proper antistatic protection when handling tray components.

storage array

A collection of both physical components and logical components for storing data. Physical components
include drives, controllers, fans, and power supplies. Logical components include volume groups and
volumes. These components are managed by the storage management software.

controller-drive tray

One tray with drives, one or two controllers, fans, and power supplies. The controller-drive tray provides the
interface between a host and a storage array.
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controller

A circuit board and firmware that is located within a controller tray or a controller-drive tray. A controller
manages the input/output (I/0O) between the host system and data volumes.

drive tray

One tray with drives, one or two environmental services monitors (ESMs), power supplies, and fans. A drive
tray does not contain controllers.

environmental services monitor (ESM)

A canister in the drive tray that monitors the status of the components. An ESM also serves as the connection
point to transfer data between the drive tray and the controller.

Small Form-factor Pluggable (SFP) transceiver

A component that enables Fibre Channel duplex communication between storage array devices. SFP
transceivers can be inserted into host bus adapters (HBAS), controllers, and environmental services monitors
(ESMs). SFP transceivers can support either copper cables (the SFP transceiver is integrated with the cable)
or fiber-optic cables (the SFP transceiver is a separate component from the fiber-optic cable).

Before you start installing the controller-drive tray, you must have installed the cabinet in which the controller-
drive tray will be mounted.

Use the tables in this section to verify that you have all of the necessary items to install the controller-drive
tray.

Basic Hardware

Basic Hardware

ltem Included
with the
Controller-
Drive Tray
Cabinet

,cf%w = Make sure that your cabinet meets the
;’3"{;,};;3 installation site specifications of the various
5 CDEZ2600-60 storage array components.
Refer to the Storage System Site Preparation
Guide for more information.

Depending on the power supply limitations
of your cabinet, you might need to install
more than one cabinet to accommodate the
different components of the CDE2600-60
storage array. Refer to the installation guide
for your cabinet for instructions on installing
the cabinet.
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Iltem

Included
with the
Controller-
Drive Tray

DE6600 drive tray (shown with the separately
packaged mounting rails attached).

v

Mounting rails and screws.

The mounting rails that are available with the
drive tray are designed for an industry-standard
cabinet.

Fibre Channel switch (optional).
SAS switch (optional).

Gigabit Ethernet switch (optional).

(HBAS) (optional).

interface card (optional).
= Host with SAS HBAs (optional).

= Host with Fibre Channel host bus adapters

= Host with iISCSI HBAs (optional) or a network

CDE2600 Configuration Cables and Connectors

Cables and Connectors

Item

Included with the
Controller-Drive
Tray or Drive
Trays

AC power cords.

The controller-drive tray and the drive trays ship
with power cords for connecting to an external
power source, such as a wall plug. Your cabinet
might have special power cords that you use
instead of the power cords that ship with the
controller-drive tray and the drive trays.

v

(Optional) Two DC power connector cables are
provided with each drive tray for connection to
centralized DC power plant equipment.

= Four DC power connector cables are provided if

additional redundancy is required.

v

For the DC power of
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Iltem Included with the
Controller-Drive
Tray or Drive

Trays
= A qualified service person is required to
make the DC power connection per NEC and
CEC guidelines. A two-pole 20-amp circuit
breaker is required between the DC power
source and the drive tray for over-current and
short-circuit protection. Before turning off any
power switches on a DC-powered drive tray,
first you must disconnect the two-pole 20-amp
circuit breaker.
Copper SAS cables - Use for all drive-side
connections within the storage array.
Fiber-optic cables - Use for FC connections to the
drive trays.
For the differences between the fiber-optic cables
and the copper Fibre Channel (FC) cables, see
Things to Know — SFP Transceivers, Fiber-Optic
Cables, Copper Cables, and SAS Cables .
Small Form-factor Pluggable (SFP) transceivers
% (:5 = The SFP transceivers connect fiber-optic cables J
WD to host ports and drive ports.
K e N,
\\%\\\ N = Four or eight SFP transceivers are included with
“’\\\\3\_ ' the controller-drive tray; one for each of the host
\i‘i\-\ channel ports on the controllers.

= Depending on your connection requirements,
you might need to purchase additional SFP
transceivers (two SFP transceivers for each
fiber-optic cable).

= Depending on the configuration of your
storage array, you might need to use various
combinations of four different types of SFP
transceivers: 8-Gb/s Fibre Channel, 6-Gb/
s SAS, 1-Gh/s iSCSI, or 10-Gb/s iSCSI.
These SFP transceivers are not generally
interchangeable.

= You must purchase only Restriction of
Hazardous Substances (RoHS)-compliant SFP
transceivers.

Copper Fibre Channel cables (optional)
Use these cables for connections within the storage J
array.

For the differences between the fiber-optic cables

and the copper Fibre Channel cables, see “Things
to Know — SFP Transceivers, Fiber-Optic Cables,

Copper Cables, and SAS Cables.”
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Item

Included with the
Controller-Drive
Tray or Drive
Trays

Ethernet cable

This cable is used for out-of-band storage array
management and for 1-Gb/s iSCSI connections.
For information about out-of-band storage array
management, see the description for "Deciding on
the Management Method" in Initial Configuration
and Software Installation electronic document
topics or the PDF on the SANtricity ES Storage
Manager Installation DVD.

SAS cables

The SAS cables connect the host to the controller-
drive tray. If you install a drive tray, you must use
SAS cables to connect the controller-drive tray to
the drive tray.

Serial cable
This cable is used for support only. You do not need
to connect it during initial installation.

DB9-to-PS2 adapter cable

This cable adapts the DB9 connector on
commercially available serial cables to the PS2
connector on the controller.
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Product DVDs

Product DVDs

Item

Included
with the
Controller-
Drive Tray

Firmware DVD

Firmware is already installed on the
controllers.

The files on the DVD are backup copies.

SANItricity ES Storage Manager Installation DVD

SANTtricity ES Storage Manager software and
documentation.

To access product documentation,

use the documentation map file,

doc_| auncher. ht m , which is located in
the docs directory.

v

Tools and Other Items

Tools and Other Items

Item

Included
with the Tray

Labels

Help you to identify cable connections and lets
you more easily trace cables from one tray to
another

A cart
Holds the tray and components

A mechanical lift (optional)

A Phillips screwdriver
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Iltem

Included
with the Tray

A flat-blade screwdriver

Anti-static protection

A flashlight

compatibility information.

http://lwww.lsi.com/compatibilitymatrix/

Use the Compatibility Matrix, at the following website, to obtain the latest hardware

February 2011

The figures in this topic display the fiber-optic cables, copper cables, SFP transceivers., and SAS cables with

a SFF-8088 Connector.

E NOTE Your SFP transceivers and cables might look slightly different from the ones shown. The

differences do not affect the performance of the SFP transceivers.

The controller-drive tray supports SAS, Fibre Channel (FC), and iSCSI host connections and SAS drive
connections. FC host connections can operate at 8 Gb/s or at a lower data rate. Ports for 8-Gb/s Fibre
Channel host connections require SFP transceivers designed for this data rate. These SFP transceivers look
similar to other SFP transceivers but are not compatible with other types of connections. SFP transceivers
for 1-Gb/s iSCSI and 10-Gh/s iSCSI connections have a different physical interface for the cable and are not
compatible with other types of connections.

.&: WARNING (WO03) Risk of exposure to laser radiation — Do not disassemble or remove any part of a
Small Form-factor Pluggable (SFP) transceiver because you might be exposed to laser radiation.
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Fiber-Optic Cable Connection

i :lu%ﬂﬂ_kz
i 0 =
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I 300G

1. Active SFP Transceiver
2. Fiber-Optic Cable

1-Gb/s iSCSI Cable Connection

- = I
1 - —
94001-00 I

1. Active SFP Transceiver
2. Copper Cable with RJ-45 Connector

Copper Fibre Channel Cable Connection

1. Copper Fibre Channel Cable
2. Passive SFP Transceiver

SAS Cable Connection

BH0Z1-01

1. SAS Cable
2. SFF-8088 Connector
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..-ﬁ WARNING (W14) Risk of bodily injury — A qualified service person is required to make the DC
power connection according to NEC and CEC guidelines.

d‘:-. CAUTION (CO05) Electrical grounding hazard — This equipment is designed to permit the connection
of the DC supply circuit to the earthing conductor at the equipment.

m NOTE Each tray in the storage array must have a minimum of two drives for proper operation. If the
tray has fewer than two drives, a power supply error is reported.

= The top of the controller-drive tray is the side with labels.

= The configuration of the host ports might appear different on your system depending on which host
interface card configuration is installed.

CDE2600-60 Controller-Drive Tray — Front View
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Drive Drawer

End Cap Locate LED

End Cap Service Action Required LED
End Cap Over-Temperature LED

End Cap Power LED

End Cap Standby Power LED
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CDE2600-60 Controller-Drive Tray Duplex Configuration— Rear View
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Fan Canister

Fan Canister Power LED

Fan Canister Service Action Required LED
Fan Canister Service Action Allowed LED
Serial Connector

Ethernet Link 1 Active LED

Ethernet Connector 1

Ethernet Link 1 Rate LED

Ethernet Link 2 Active LED

Ethernet Connector 2

Ethernet Link 2 Rate LED

Host Link 2 Fault LED

Base Host SFF-8088 Connector 2

Host Link 2 Active LED

Host Link 1 Fault LED

Host Link 1 Active LED

Base Host SFF-8088 Connector 1
Controller A Canister

ESM Expansion Fault LED

ESM Expansion Active LED

Expansion SFF-8088 Port Connector
Second Seven-Segment Display Field
First Seven-Segment Display Field
Cache Active LED

Controller A Service Action Required LED
Controller A Service Action Allowed LED
Battery Service Action Required LED
Battery Charging LED

Power Canister

Power Canister AC Power LED

Power Canister Service Action Required LED
Power Canister Service Action Allowed LED
Power Canister DC Power LED

Power Canister Standby Power LED
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CDE2600-60 Right-Rear Subplate with No Host Interface Card
Lnk

S
Drive Expansmn

) @

98018-04

1. ESM Expansion Fault LED
2. ESM Expansion Active LED
3. Expansion SFF-8088 Port Connector

CDE2600-60 Right-Rear Subplate with a SAS Host Interface Card

et 77

&Lnk@ Lnk
) @, /
Lnk@ Lnk Lnk Lnk

Drive Expansion

BEI18-03

Host Interface Card Link 3 Up LED

Host Interface Card Link 3 Active LED
SFF-8088 Host Interface Card Connector 3
Host Interface Card Link 4 Up LED

Host Interface Card Link 4 Active LED
SFF-8088 Host Interface Card Connector 4
ESM Expansion Fault LED

ESM Expansion Active LED

Expansion SFF-8088 Port Connector
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CDEZ2600-60 Right-Rear Subplate with an FC Host Interface Card
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Host Interface Card Link 3 Up LED
Host Interface Card Link 3 Active LED
FC Host Interface Card Connector 3
Host Interface Card Link 4 Up LED
Host Interface Card Link 4 Active LED
FC Host Interface Card Connector 4
Host Interface Card Link 5 Up LED
Host Interface Card Link 5 Active LED
FC Host Interface Card Connector 5
Host Interface Card Link 6 Up LED
Host Interface Card Link 6 Active LED
FC Host Interface Card Connector 6
ESM Expansion Fault LED

ESM Expansion Active LED
Expansion SFF-8088 Port Connector

BAO019-01
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CDE2600-60 Right-Rear Subplate with a 1-Gb iSCSI Host Interface Card
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Drive
Expansion

BEQ18-02

1. Host Interface Card Link 3 Up LED

2.  Host Interface Card Link 3 Active LED
3. iSCSI Host Interface Card Connector 3
4. Host Interface Card Link 4 Up LED

5. Host Interface Card Link 4 Active LED
6. iSCSI Host Interface Card Connector 4
7. Host Interface Card Link 5 Up LED

8. Host Interface Card Link 5 Active LED
9. iSCSI Host Interface Card Connector 5
10. Host Interface Card Link 6 Up LED

11. Host Interface Card Link 6 Active LED

12. iSCSI Host Interface Card Connector 6
13. ESM Expansion Fault LED

14. ESM Expansion Active LED

15. Expansion SFF-8088 Port Connector
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CDE2600-60 Right-Rear Subplate with a 10-Gb iSCSI Host Interface Card
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Drive
Expansion

BE0TE-10

535 b2b

Host Interface Card Link 3 Up LED
Host Interface Card Link 3 Active LED
iSCSI Host Interface Card Connector 3
Host Interface Card Link 4 Up LED
Host Interface Card Link 4 Active LED
iSCSI Host Interface Card Connector 4
ESM Expansion Fault LED

ESM Expansion Active LED
Expansion SFF-8088 Port Connector
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‘. ATTENTION Possible equipment damage — You must use the supported drives in the drive tray to
ensure proper performance. For information on supported drives, contact a Customer and Technical Support
representative.

‘. ATTENTION Risk of equipment malfunction — To avoid exceeding the functional and environmental
limits, install only drives that have been provided or approved by the original manufacturer. Not all controller-
drive trays are shipped with prepopulated drives. System integrators, resellers, system administrators, or
users of the controller-drive tray can install the drives.

DE6600 Drive Tray — Front View with Bezel
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DE6600 Drive Tray — Front View with Bezel Removed
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DE6600 Drive Tray — Rear View
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For Additional Information on the CDE2600-60 Controller-Drive Tray

Configuration

pONPE
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o
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L —
B2033-01
ESMA
ESMB

SAS IN Connectors
Expansion Connectors

Refer to the Storage System Site Preparation Guide on the SANtricity ES Storage Manager Installation DVD
for information about the installation requirements of the various CDE2600-60 storage array components.

LSI Corporation
-353-



SANtricity_10.77 February 2011

Step 2 — Installing and Configuring the Switches

m IMPORTANT Most of the switches, as shipped from the vendor, require an update to their firmware to
work correctly with the storage array.

Depending on the configuration of your storage array, you might use Fibre Channel switches and iSCSI
switches.

The switches in the following table are certified for use with a CDE2600 storage array, a CDE2600-60 storage
array, a CDE4900 storage array, and a CE7900 storage array, which all use SANtricity ES Storage Manager
Version 10.77.

Supported Switches

Vendor Model Fibre iISCSI SAS
Channel
Brocade 200E Yes No No
3200 Yes No No
3800 Yes No No
3900 Yes No No
3950 Yes No No
12000 Yes No No
3850 Yes No No
3250 Yes No No
24000 Yes No No
4100 Yes No No
48000 Yes No No
5000 Yes No No
300 Yes No No
5100 Yes No No
5300 Yes No No
7500 Yes No No
7800 Yes No No
DCX Yes No No
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Vendor Model Fibre iISCSI SAS
Channel
FCOE No Yes No
Cisco 9506 Yes No No
9509 Yes No No
9216 Yes No No
9216i Yes No No
9120 Yes No No
914x Yes No No
9513 Yes No No
9020 Yes No No
MDS9000 Yes No No
9222i Yes No No
9134 Yes No No
Catalyst 2960 No Yes No
Catalyst 3560 No Yes No
Catalyst 3750G-24TS | No Yes No
LSl 6160 No No Yes
McData 3232 Yes No No
3216 Yes No No
4300 Yes No No
4500 Yes No No
6064 Yes No No
6140 Yes No No
4400 Yes No No
4700 Yes No No
QLogic 6140 No Yes No
6142 No Yes No
SANbox2-8 Yes No No
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Vendor Model Fibre iISCSI SAS
Channel

SANbox2-16 Yes No No
SANbox5200 Yes No No
SANbox3600 Yes No No
SANbox3800 Yes No No
SANbox5208 Yes No No
SANbox5600 Yes No No
SANbox5800 Yes No No
SANbox9000 Yes No No

PowerConnect 5324 No Yes No
6024 No Yes No

February 2011

If required, make the appropriate configuration changes for each switch that is connected to the storage array.

Refer to the switch’s documentation for information about how to install the switch and how to use the
configuration utilities that are supplied with the switch.

1. Install your switch according to the vendor’'s documentation.

2. Use the Compatibility Matrix at the website http://www.Isi.com/compatibilitymatrix/ to obtain this

information:

- The latest hardware compatibility information
- The models of the switches that are supported
- The firmware requirements and the software requirements for the switches

3. Update the switch’s firmware by accessing it from the applicable switch vendor’s website.

This update might require that you cycle power to the switch.

4. Find your switch in the following table to see whether you need to make further configuration changes.
Use your switch’s configuration utility to make the changes.

Supported Switch Vendors and Required Configuration Changes

(IOD) option to ON.

Switch Configuration Changes Next Step

Vendor Required?

Brocade Yes Make the change, and go to
Change the In-Order Delivery “Step 3 — Installing the Host

Bus Adapters for the CDE2600
Controller-Drive Tray.”
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Switch Configuration Changes Next Step
Vendor Required?
Cisco Yes Make the change, and go to
Change the In-Order Delivery “Step 3 — Installing the Host
(IOD) option to ON. Bus Adapters for the CDE2600
Controller-Drive Tray.”
LSI No “Step 3 — Installing the Host
Bus Adapters for the CDE2600
Controller-Drive Tray.”
McData No “Step 3 — Installing the Host
Bus Adapters for the CDE2600
Controller-Drive Tray.”
QLogic No “Step 3 — Installing the Host
Bus Adapters for the CDE2600
Controller-Drive Tray.”
PowerConnect| No “Step 3 — Installing the Host

Bus Adapters for the CDE2600
Controller-Drive Tray.”
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Step 3 — Installing the Host Bus Adapters for the CDE2600
Controller-Drive Tray

HBA host port

The physical and electrical interface on the host bus adapter (HBA) that provides for the connection between
the host and the controller. Most HBAs will have either one or two host ports. The HBA has a unique World
Wide Identifier (WWID) and each HBA host port has a unique WWID.

HBA host port world wide name

A 16-character unique name that is provided for each port on the host bus adapter (HBA).

host bus adapter (HBA)

A physical board that resides in the host. The HBA provides for data transfer between the host and the
controllers in the storage array over the 1/0O host interface. Each HBA contains one or more physical ports.

= The CDEZ2600 controller-drive tray supports dual 6-Gb/s SAS host connections and optional host interface
cards (HICs) for dual 6-Gb/s SAS, four 1-Gb/s iSCSI, two 10-Gb iSCSI, and four 8-Gb/s FC connections.
The connections on a host must match the type (SAS HBAs for SAS, FC HBAs for FC, or iSCSI HBAs or
Ethernet network interface cards [NICs] for iSCSI) of the HICs to which you connect them. For the best
performance, HBAs for SAS and FC connections should support the highest data rate supported by the
HICs to which they connect.

= For maximum hardware redundancy, you must install a minimum of two HBAs (for either SAS or FC host
connections) or two NICs or iISCSI HBAs (for iISCSI host connections) in each host. Using both ports of a
dual-port HBA or a dual-port NIC provides two paths to the storage array but does not ensure redundancy
if an HBA or a NIC falils.

m NOTE You can use the Compatibility Matrix to obtain information about the supported models of the
HBAs and their requirements. Go to http://www.Isi.com/compatibilitymatrix/, and select the desired Developer
Partner Program link. Check its Compatibility Matrix to make sure you have an acceptable configuration.

= Most of the HBAs, as shipped from the vendor, require updated firmware and software drivers to work
correctly with the storage array. For information about the updates, refer to the website of the HBA
vendor.

1. Go to http://www.lsi.com/compatibilitymatrix/, and select the desired Developer Partner Program link.
Check its Compatibility Matrix to make sure you have an acceptable configuration.
The Compatibility Matrix provides this information:
- The latest hardware compatibility information
- The models of the HBAs that are supported
- The firmware requirements and the software requirements for the HBAs
2. Install your HBA according to the vendor documentation.
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m NOTE If your operating system is Windows Server 2008 Server Core, you might have additional
installation requirements. Refer to the Microsoft Developers Network (MSDN) for more information about
Windows Server 2008 Server Core. You can access these resources from www.microsoft.com.

Install the latest version of the firmware for the HBA. You can find the latest version of the firmware for the
HBA at the HBA vendor website.

IMPORTANT The remaining steps are general steps to obtain the HBA host port World Wide Name
from the HBA BIOS utility. If you have installed the host context agent on all of your hosts, you do not need
to perform these steps. If you are performing these steps, the actual prompts and screens vary depending
on the vendor that provides the HBA. Also, some HBAs have software utilities that you can use to obtain the
world wide name for the port instead of using the BIOS utility.

4,

5
6.
7

Reboot or start your host.

While your host is booting, look for the prompt to access the HBA BIOS utility.

Select each HBA to view its HBA host port world wide name.

Record the following information for each host and for each HBA connected to the storage array:

- The name of each host

- The HBAs in each host

- The HBA host port world wide name of each port on the HBA

The following table shows examples of the host and HBA information that you must record.

Examples of HBA Host Port World Wide Names

Host Name Associated HBAs HBA Host Port World

Wide Name

ICTENGINEERING| Vendor x, Model y (dual port) | 37:38:39:30:31:32:33:32

37:38:39:30:31:32:33:33

Vendor a, Model y (dual port) | 42:38:39:30:31:32:33:42
42:38:39:30:31:32:33:44

ICTFINANCE Vendor a, Model b (single 57:38:39:30:31:32:33:52

port)

Vendor x, Model b (single 57:38:39:30:31:32:33:53
port)
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Step 4 — Installing the CDE2600 Controller-Drive Tray

Things to Know — General Installation

The power supplies meet standard voltage requirements for both domestic and worldwide operation.

. IMPORTANT Make sure that the combined power requirements of your trays do not exceed the power
capacity of your cabinet.

Steps to Install - CDE2600-60 Controller-Drive Tray

You can install the high-density, 6-Gb SAS SBB 2.0-compliant CDE2600-60 controller-drive tray into an
Industry-standard cabinet, provided it has a depth of 100 cm (40 in.):

A minimum depth of 76 cm (30 in.) between the front EIA support rails and the rear EIA support rails is
required.

. NOTE If you are mounting the CDE2600-60 controller-drive tray in a cabinet with square holes, use the
eight shoulder washers in the rail kit to align the screws in the holes (see step 4 through step 7).

1. Make sure that the cabinet is in the final location. Make sure that you meet the clearance requirements
shown in the following figure.

Controller-Drive Tray Airflow and Clearance Requirements

1. 81 cm (32in.) clearance in front of the cabinet
2. 61 cm (24 in.) clearance behind the cabinet

. NOTE Fans pull air through the controller-drive tray from front to back across the drives.
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2. Lower the feet on the cabinet to keep the cabinet from moving.

.‘. WARNING (W09) Risk of bodily injury —

>35 kg (70.5 Ibs)

Three persons are required to safely lift the component.

.‘ WARNING (W15) Risk of bodily injury — An empty tray weighs approximately 56.7 kg (125 Ib).
Three persons are required to safely move an empty tray. If the tray is populated with components, a
mechanized lift is required to safely move the tray.

3. With the help of at least two other persons, remove the drive tray and all of the contents from the shipping
carton, using the four controller-drive tray handles (two to a side) as shown in the figure " Figure 2". Set
the drive tray aside.

CDEZ2600-60 Controller-Drive Tray with Controller-Drive Tray Handles (Two on Each Side)

S2015-02_
e "‘\

SN

4. Position the mounting rails in the cabinet.
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Positioning the Mounting Rails in the Cabinet
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Screws for Securing the Mounting Rail to the Cabinet (Front)

Screws for Securing the Mounting Rail to the Cabinet (Rear)

Existing Tray

4. Industry Standard Cabinet

- If you are installing the mounting rails above an existing tray, position the mounting rails directly
above the controller-drive tray.

- If you are installing the mounting rails below an existing tray, allow 17.8-cm (7-in.) vertical clearance
for a CDE2600-60 controller-drive tray.

5. To attach the mounting rails to the cabinet, do one of the following:

whN P

- If you are using the long fixed size mounting rails, go to step 6.
- If you are using the shorter adjustable mounting rails, go to step 7.
6. To attach the long mounting rails to the cabinet, perform these substeps:

a. Make sure that the adjustment screws on the mounting rail are loose so that the mounting rail can
extend or contract as needed.
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Attaching the Long Mounting Rails to the Cabinet
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1. Front of the Mounting Rail
2. Two M4 Screws for the Rear EIA Support Rail
3. Front of the Cabinet
4. Two M5 Screws for the Front EIA Support Rail
5. Adjustable Rail Tightening Screws
6. Rear Hold-Down Screw
7. Cabinet Mounting Holes on the Front EIA Support Ralil
8. Cabinet Mounting Holes on the Rear EIA Support Rail
9. Mounting Rail Lip

Remove the rear hold-down screw. It protrudes from the inside of the rail and prevents you from
sliding the drive tray onto the rails.

Place the mounting rail inside the cabinet, and extend the mounting rail until the flanges on the
mounting rail touch the inside of the cabinet.

Insert one M5 screw through the front of the cabinet, and screw it into the top captured nut in the
mounting rail.

Insert two M5 screws through the rear of the cabinet, and screw them into the captured nuts in the
rear flange in the mounting rail.

Tighten the adjustment screws on the mounting rail.
Repeat substep a through substep f to install the second mounting rail.

Insert one M5 screw through the front of the mounting rail. You use this screw to attach the controller-
drive tray to the cabinet.

7. To attach the shorter, adjustable size mounting rails to the cabinet, perform these sets of substeps:
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Short Adjustable Mounting Rail -- Left Side

Front of the Mounting Rail

Rear of the Mounting Rail

Rail Fix Bar

Two M5 Screws for the Front EIA Support Rail
Two Clips for the Front EIA Support Ralil

6. Rear Bracket

a. Make sure that the adjustment screws on the mounting rail are loose so that the mounting rail can
extend or contract as needed (see the figure Figure 5).

agprwbdpE

b. Place the mounting rail inside the cabinet, and extend the mounting rail until the flanges on the
mounting rail touch the inside of the cabinet (see the figure Figure 6).

c. Insert one M5 screw through the front of the cabinet, and screw it into the top captured nut in the
mounting rail.

d. Insert two M4 screws through the rear of the cabinet, and screw them into the captured nuts in the
rear flange in the mounting rail.

e. Tighten the adjustment screws on the mounting rail.
f. Repeat substep a through substep f to install the second mounting rail.

g. Insert one M5 screw through the front of the mounting rail. This screw will attach the drive tray to the
cabinet.
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Short Adjustable Mounting Rail Attached to the Cabinet

aamizn3

1. Top Cabinet Mounting Hole on the Rear EIA Support Rail
2. Bottom Cabinet Mounting Hole on the Rear EIA Support Rail

8. Remove the bezel from the front of the drive tray.

.&. WARNING (W15) Risk of bodily injury — An empty tray weighs approximately 56.7 kg (125 Ib).
Three persons are required to safely move an empty tray. If the tray is populated with components, a
mechanized lift is required to safely move the tray.

9. With the help of at least two other persons, slide the rear of the controller-drive tray onto the mounting
rails. The controller-drive tray is correctly aligned when the mounting holes on the front flanges of the
controller-drive tray align with the mounting holes on the front of the mounting rails.

.&. WARNING (W15) Risk of bodily injury — An empty tray weighs approximately 56.7 kg (125 Ib).
Three persons are required to safely move an empty tray. If the tray is populated with components, a
mechanized lift is required to safely move the tray.

10. After the controller-drive tray is correctly aligned, remove the enclosure lift handles as shown in the figure
Figure 7:

a. Use your thumb to unlatch and remove the rear enclosure lift handles (two to a side).
b. Use the front enclosure lift handles to slide the drive tray all the way into the cabinet.

c. Once the drive tray is securely in the cabinet, use your thumb to unlatch and remove the front
enclosure lift handles (two to a side).
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Removing an Enclosure Lift Handle from the Controller-Drive Tray
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1. Pull the thumb latch away from the controller-drive tray to detach the hook.
2. Shift the handle down to release the other four hooks.
3. Move the handle away from the drive tray.

11. Secure the front of the controller-drive tray to the cabinet. Use the four screws to attach the flange on
each side of the front of the controller-drive tray to the mounting rails.
a. Insert two M5 screws through the bottom holes of a flange on the controller-drive tray so that the
screws go through the EIA support rail and engage the bottom captured nuts in the mounting rail.
Tighten the screws.

b. Repeat substep a for the second flange.
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Attaching the Front of the Controller-Drive Tray
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1. Four Screws for Securing the Front of the Controller-Drive Tray

12. Remove the fan canister from the drive tray by pressing on the tab holding the fan canister handle in
place, and then pulling the fan canister toward you.
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1. Fan Canister Handle
13. Use the fan canister handle to pull the fan canister out of the drive tray.

14. Secure the side of the controller-drive tray to the mounting rails by performing these substeps:
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Securing the Controller-Drive Tray to the Rails

92011-08

1. 10-32 Screw

a. Insert a 10-32 screw through the side sheet metal of the controller-drive tray into the captured nut on
the side of the mounting rail. Tighten the screws.

b. Repeat substep a for the other side.

. NOTE After the controller-drive tray is installed, there should be seven screws on each side (right
and left) of the cabinet.

. NOTE Make sure that each drive drawer in the controller-drive tray is securely fastened to ensure
proper air flow to the drives.
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Controller-Drive Tray Installed in the Cabinet
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15. Slide the fan canister all the way back into the drive tray until the tab on the fan canister latches.

16. Attach the bezel onto the front of the controller-drive tray.
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Step 5 — Connecting the CDE2600 Controller-Drive Tray to the
Hosts

direct topology

A topology that does not use a switch.

switch topology

A topology that uses a switch.

topology

The logical layout of the components of a computer system or network and their interconnections. Topology
deals with questions of what components are directly connected to other components from the standpoint
of being able to communicate. It does not deal with questions of physical location of components or
interconnecting cables. (The Dictionary of Storage Networking Terminology)

& ATTENTION Possible hardware damage — To prevent electrostatic discharge damage to the tray,
use proper antistatic protection when you handle tray components.

= Each controller has from two to six host ports.
= Two of the host ports are standard and support 6-Gb/s SAS data rates.

= Two to four of the host ports are optional, and, if present, are located on a host interface card (HIC). The
following types of HICs are supported:

m NOTE In configurations where a HIC does not exist, the space is covered with a blank faceplate.

- Two SAS connectors at 6-Gb/s

- FouriSCSI connectors at 1-Gb/s
- Two iSCSI connectors at 10-Gh/s
- Four FC connectors at 8-Gb/s
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Host Channels on the CDE2600-60 Controllers — Rear View
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1. Standard Host Connectors
2. Host Interface Card (HIC) Connectors (SAS in this Example)
3. SAS Expansion Connector

.&. WARNING (WO03) Risk of exposure to laser radiation — Do not disassemble or remove any part of a
Small Form-factor Pluggable (SFP) transceiver because you might be exposed to laser radiation.

m IMPORTANT Make sure that you have installed the HBAs. Refer to the documentation for the HBAs for
information about how to install the HBA and how to use the supplied configuration utilities.

The type of HICs (SAS, FC, or iSCSI) must match the type of the host bus adapters (HBAS) or network
interface cards (for iISCSI only) to which you connect them.

See the examples in the following section for example cabling patterns.

1.

Perform one of these actions:

- You are using an FC HIC — Go to step 2.

- You are using either a SAS or an iSCSI HIC — Go to step 4. Connections for both SAS and iSCSI
use copper cables with RJ-45 connectors and do not require SFP transceivers.

Make sure that the appropriate type of SFP transceiver is inserted into the host channel.

If a black, plastic plug is in the SFP transceiver, remove it.

Perform one of these actions:

- You are using either a SAS or an iSCSI HIC — Starting with the first host channel of each controller,

plug one end of the cable into the host channel.

- You are using an FC HIC - Starting with the first host channel of each controller, plug one end of the
cable into the SFP transceiver in the host channel.

The cable is either an Ethernet cable with RJ-45 connectors for 1-Gb/s iSCSI or 6-Gb/s SAS connections,

or a fiber-optic cable for FC connections.

m IMPORTANT If Remote Volume Mirroring connections are required, do not connect a host to the
highest numbered host channel.
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Direct Topology — One Host Connected to a SingleController

@
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Direct Topology — Two Hosts Connected to a Single Controller

oarwNPE

T4100-06

Host

HBA lorNIC1
HBA 2 or NIC 2
Host Port 1
Host Port 2
Controller A

®

(2)

) Loao

ok wNPE

74102

Host

HBA lorNIC1
HBA 2 or NIC 2
Host Port 1
Host Port 2
Controller A
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Switch Topology — Two Hosts Connected to a Single Controller Through a Switch

@ Jt @
2 HG 2 HG

74102403

Host

HBA 1lorNIC 1
HBA 2 or NIC 2
Host Port 1
Host Port 2
Controller A

oakwnNPE

LSI Corporation
-374 -



SANtricity_10.77 February 2011

Direct Topology — One Host and a Dual Controller-Drive Tray

T4100-01

Host

HBA lorNIC1
HBA 2 or NIC 2
Host Port 1
Host Port 2
Controller A
Controller B

Nook~wbdpE
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Direct Topology — Two Hosts and a Dual Controller-Drive Tray for Maximum Redundancy
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741011

Hosts

HBA 1 or NIC 1
HBA 2 or NIC 2
Host Port 1
Host Port 2
Controller A
Controller B
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Mixed Topology — Two Hosts and a Dual Controller-Drive Tray

7410202

Hosts

HBA 1 or NIC 1
HBA 2 or NIC 2
Host Port 1
Host Port 2
Controller A
Controller B

Noook~wbdRE
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Mixed Topology — Three Hosts and a Dual Controller-Drive Tray
@ @ (5)

(1) (2) 1 G O u©

w@wnunun

(67 (67
(8) ©)

T4104-1

Host 1

HBA lorNIC1
HBA 2 or NIC 2
Host 2

Host 3

Host Port 1
Host Port 2
Controller A

. Controller B

5. Plug the other end of the cable either into an HBA in the host (direct topology) or into a switch (fabric
topology).

©CeNOO~LONE

E NOTE The SAS host interface does not support a switch topology.

6. Affix a label to each end of the cable with this information. A label is very important if you need to
disconnect cables to service a controller. Include this information on the labels:
- The host name and the HBA port (for direct topology)
- The switch name and the port (for fabric topology)
- The controller ID (for example, controller A)
- The host channel ID (for example, host channel 1)

Example label abbreviation — Assume that a cable is connected between port 1 in HBA 1 of a host
named Engineering and host channel 1 of controller A. A label abbreviation could be as follows.

3

Heng-HBAl1l/Pl, CtA-Hechl

7. Repeat step 3 through step 6 for each controller and host channel that you intend to use.
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Step 6 — Installing the Drive Trays for the CDE2600-60 Controller-
Drive Tray Configurations

IMPORTANT If you are installing the drive tray in a cabinet with other trays, make sure that the
combined power requirements of the drive tray and the other trays do not exceed the power capacity of your
cabinet. For more information, refer to the SANTtricity ES Storage Manager Installation DVD.

= Special site preparation is not required for any of these drive trays beyond what is normally found in a
computer lab environment.

= The power supplies meet standard voltage requirements for both domestic and worldwide operation.
= Take these precautions:

- Install the drive trays in locations within the cabinet that let you evenly distribute the drive trays
around the controller-drive tray.

- Keep as much weight as possible in the bottom half of the cabinet.

NOTE Refer to the Storage System Site Preparation Guide on the SANTtricity ES Storage Manager
Installation DVD for important considerations about cabinet installation.

.& WARNING (W15) Risk of bodily injury — An empty tray weighs approximately 56.7 kg (125 Ib).
Three persons are required to safely move an empty tray. If the tray is populated with components, a
mechanized lift is required to safely move the tray.

You can install the high-density, 6-Gb SAS SBB 2.0-compliant DE6600 drive tray into an Industry-standard
cabinet, provided it has a depth of 100 cm (40 in.):

A minimum depth of 76 cm (30 in.) between the front EIA support rails and the rear EIA support rails is
required.

NOTE If you are mounting the DE6600 drive tray in a cabinet with square holes, use the eight shoulder
washers in the rail kit to align the screws in the holes (see step 4 through step 7).

1. Make sure that the cabinet is in the final location. Make sure that you meet the clearance requirements
shown in the following figure.
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Drive Tray Airflow and Clearance Requirements

1. 81 cm (32in.) clearance in front of the cabinet
2. 61 cm (24 in.) clearance behind the cabinet

. NOTE Fans pull air through the drive tray from front to back across the drives.

2. Lower the feet on the cabinet to keep the cabinet from moving.

.‘ WARNING (WO09) Risk of bodily injury —

>35 kg (70.5 |bs)

Three persons are required to safely lift the component.

.‘. WARNING (W15) Risk of bodily injury — An empty tray weighs approximately 56.7 kg (125 Ib).
Three persons are required to safely move an empty tray. If the tray is populated with components, a
mechanized lift is required to safely move the tray.

3. With the help of at least two other persons, remove the drive tray and all of the contents from the shipping
carton, using the four drive tray handles (two to a side) as shown in the following figure. Set the drive tray
aside.
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DE6600 Drive Tray with Drive Tray Handles (Two on Each Side)
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4. Position the mounting rails in the cabinet.

Positioning the Mounting Rails in the Cabinet
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Screws for Securing the Mounting Rail to the Cabinet (Front)
Screws for Securing the Mounting Rail to the Cabinet (Rear)
Existing Tray
4. Industry Standard Cabinet
- If you are installing the mounting rails above an existing tray, position the mounting rails directly
above the tray.

whN P
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- If you are installing the mounting rails below an existing tray, allow 17.8-cm (7-in.) vertical clearance
for a DE6600 drive tray.

5. To attach the mounting rails to the cabinet, do one of the following:

- If you are using the long fixed size mounting rails, go to step 6.

- If you are using the shorter adjustable mounting rails, go to step 7.
6. To attach the long mounting rails to the cabinet, perform these substeps:

a. Make sure that the adjustment screws on the mounting rail are loose so that the mounting rail can
extend or contract as needed.

Attaching the Long Mounting Rails to the Cabinet

Front of the Mounting Rail

Two M4 Screws for the Rear EIA Support Rail

Front of the Cabinet

Two M5 Screws for the Front EIA Support Rail
Adjustable Rail Tightening Screws

Rear Hold-Down Screw

Cabinet Mounting Holes on the Front EIA Support Rail
Cabinet Mounting Holes on the Rear EIA Support Rail
Mounting Rail Lip

b. Remove the rear hold-down screw. It protrudes from the inside of the rail and prevents you from
sliding the drive tray onto the rails.

©ONoGaRr~ONPE

©

c. Place the mounting rail inside the cabinet, and extend the mounting rail until the flanges on the
mounting rail touch the inside of the cabinet.

d. Insert one M5 screw through the front of the cabinet, and screw it into the top captured nut in the
mounting rail.

e. Insert two M5 screws through the rear of the cabinet, and screw them into the captured nuts in the
rear flange in the mounting rail.

f. Tighten the adjustment screws on the mounting rail.
Repeat substep a through substep f to install the second mounting rail.

Insert one M5 screw through the front of the mounting rail. You use this screw to attach the drive tray
to the cabinet.
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7. To attach the shorter, adjustable size mounting rails to the cabinet, perform these sets of substeps:

Short Adjustable Mounting Rail -- Left Side

Front of the Mounting Rail

Rear of the Mounting Ralil

Rail Fix Bar

Two M5 Screws for the Front EIA Support Rail
Two Clips for the Front EIA Support Rail

6. Rear Bracket

a. Make sure that the adjustment screws on the mounting rail are loose so that the mounting rail can
extend or contract as needed (see the figure Figure 5.

akrownNPE

b. Place the mounting rail inside the cabinet, and extend the mounting rail until the flanges on the
mounting rail touch the inside of the cabinet (see the figure Figure 6.

c. Insert one M5 screw through the front of the cabinet, and screw it into the top captured nut in the
mounting rail.

d. Insert two M5 screws through the rear of the cabinet, and screw them into the captured nuts in the
rear flange in the mounting rail.

e. Tighten the adjustment screws on the mounting rail.
f. Repeat substep a through substep f to install the second mounting rail.

g. Insert one M5 screw through the front of the mounting rail. This screw will attach the drive tray to the
cabinet.
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Short Adjustable Mounting Rail Attached to the Cabinet
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1. Cabinet Mounting Holes on the Front EIA Support Rall
8. Remove the bezel from the front of the drive tray.

.&. WARNING (W09) Risk of bodily injury —

=35 kg (70.5 |bs)
Three persons are required to safely lift the component.
9. With the help of at least two other persons, slide the rear of the drive tray onto the mounting rails. The

drive tray is correctly aligned when the mounting holes on the front flanges of the drive tray align with the
mounting holes on the front of the mounting rails.
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.&. WARNING (W15) Risk of bodily injury — An empty tray weighs approximately 56.7 kg (125 Ib).
Three persons are required to safely move an empty tray. If the tray is populated with components, a
mechanized lift is required to safely move the tray.

10. After the controller-drive tray is correctly aligned, remove the enclosure lift handles as shown in the figure
Figure 7:

a. Use your thumb to unlatch and remove the rear enclosure lift handles (two to a side).
b. Use the front enclosure lift handles to slide the drive tray all the way into the cabinet.

c. Once the drive tray is securely in the cabinet, use your thumb to unlatch and remove the front
enclosure lift handles (two to a side).

Removing an Enclosure Lift Handle from the Drive Tray

-
w
-
e

" manis0

1. Pull the thumb latch away from the drive tray to detach the hook.
Shift the handle down to release the other four hooks.
3. Move the handle away from the drive tray.

n
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11. Secure the front of the drive tray to the cabinet. Use the four screws to attach the flange on each side of
the front of the drive tray to the mounting rails.

a. Insert two M5 screws through the bottom holes of a flange on the drive tray so that the screws go
through the EIA support rail and engage the bottom captured nuts in the mounting rail. Tighten the
screws.

b. Repeat substep a for the second flange.

Attaching the Front of the Drive Tray

oo o)
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1. Four Screws for Securing the Front of the Drive Tray

12. Remove the fan canister from the drive tray by pressing on the tab holding the fan canister handle in
place, and then pulling the fan canister toward you.
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1. Fan Canister Handle
13. Use the fan canister handle to pull the fan canister out of the drive tray.

14. Secure the side of the drive tray to the mounting rails by performing these substeps:
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Securing the Drive Tray to the Rails

92011-08

1. 10-32 Screw

a. Insert a 10-32 screw through the side sheet metal of the drive tray into the captured nut on the side of
the mounting rail. Tighten the screws.

b. Repeat substep a for the other side.

. NOTE After the drive tray is installed, there should be seven screws on each side (right and left) of
the cabinet.

. NOTE Make sure that each drive drawer in the drive tray is securely fastened to ensure proper air
flow to the drives.
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Drive Tray Installed in the Cabinet
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15. Slide the fan canister all the way back into the drive tray until the tab on the fan canister latches.

16. Attach the bezel onto the front of the drive tray.

Steps to Install — Drives on the DE6600 Drive Tray

The DE6600 drive tray is shipped with the drive drawers installed, but the drives are not installed. Follow the
steps in this procedure to install the drives.

‘. ATTENTION Risk of equipment malfunction — To avoid exceeding the functional and environmental
limits, install only drives that have been provided or approved by the original manufacturer. Drives might be
shipped but not installed. System integrators, resellers, system administrators, or users can install the drives.

. IMPORTANT The installation order within each drawer is from left to right in rows. Slots 1, 4, 7 and

10 must have a drive installed in these locations to make sure there is sufficient air flow to the drives. To
verify these slots, consult the overlay on the front of each of the five drive drawers. Make sure the four drives
in each row are adjacent to each other. The long edge of each drive should touch the drive next to it. To
maintain a uniform airflow across all drive drawers, the drive tray must be configured with a minimum of 20
drives, with four drives in the front row of each of the five drive drawers.
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1. DE6600 Drive Tray with Slots 1, 4, 7, and 10

‘. ATTENTION Risk of equipment malfunction — For the DE6600 drive tray, you can only replace

one canister or drive at a time. Refer to the “Replacing a Drive on the DE6600 Drive tray” instructions on the
Software and Documentation DVD, and make sure you have the replacement drive in hand before starting the
task.

1. Beginning with the top drawer in the drive tray, release the levers on each side of the drawer by pulling
both towards the center.

Levers on the Drive Drawer

2. Pull on the extended levers to pull the drive drawer out to its full extension without removing it from the
drive tray.

92034-02

@
Ly

3. Starting with the first drive, raise the drive handle to the vertical position (*** UNDEFINED CROSS-REF
FORMAT [FigureOrTableNum] ***),
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Raised Drive Handle

.

Q2057T-03

4. Align the two raised buttons on each side over the matching gap in the drive channel on the drawer.

Side View of Drive with Raised Handle

1. Raised Buttons
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5. Lower the drive straight down, and then rotate the drive handle down until the drive snaps into place
under the drive release lever.

Drive Release Lever Locked by the Drive Handle

e
/”" .

1. Drive Release Lever
2. Drive Handle

6. Install the other drives in rows from left to right until the drive drawer is fully populated.

Fully-Populated Drive Drawer

92004-00

7. Push the drive drawer all the way back into the drive tray, closing the levers on each side of the drive
drawer.

‘. ATTENTION Risk of equipment malfunction — Make sure you push both levers to each side so
the drive drawer is completely closed. The drive drawer must be completely closed to prevent excess
airflow, which has the potential to damage the drives.

8. Continue onto the next drive drawer, repeating step 1 through step 7 for each drive drawer in the
configuration.
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Step 7 — Connecting the CDE2600-60 Controller-Drive Tray to the
Drive Trays

drive channel

The path for the transfer of data between the controllers and the drives in the storage array.

m NOTE On the CDE2600-60 controller-drive tray, each controller has a pair of levers with handles for
removing the controller from the controller-drive tray. One of these handles on each controller is located next
to a host connector. The close spacing between the handle and the host connector might make it difficult to
remove a cable that is attached to the host connector. If this problem occurs, use a flat-blade screwdriver to
push in the release component on the cable connector.

= The CDE2600-60 controller-drive tray supports the DE6600 drive tray for expansion.

= The maximum number of drive slots in the storage array is 180 drive slots, including up to 60 drive slots in
the controller-drive tray. Exceeding 180 drive slots makes the storage array invalid. The controllers cannot
perform operations that modify the configuration, such as creating new volumes.

= Each controller has one dual-ported SAS expansion connector to connect to the drive trays.

Drive Channel Ports on the CDE2600-60 Controller-Drive Tray — Rear View

Lo S G

'@L}naaa \
: =) —=
|
(s
on ooe [0
i o —
_' o - 0 -+ '|'

oon
=
=
Qoo

e

Controller A Canister
Controller B Canister
Controller A SAS Expansion Connector
Controller B SAS Expansion Connector

PONPE

m IMPORTANT To maintain data access in the event of the failure of a controller, an ESM, or a drive
channel, you must connect a drive tray or a string of drive trays to both drive channels on a redundant path
pair.
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Things to Know — Drive Trays with the CDE2600-60 Controller-Drive Tray

Each DE6600 drive tray can contain a maximum of sixty 8.89-cm (3.5-in.) drives housed with five drawers of
12drives each.

DE6600 Drive Tray — Rear View

[alele]
[elels)

B2033-01

ESM A

ESM B

SAS IN Connectors
Expansion Connectors

PONPE

Things to Know — CDE2600-60 Drive Tray Cabling Configurations — Duplex
System

The figures in this topic show examples of cable configurations from the controller-drive tray to the drive trays.
Use these examples as guides to connect cables in your storage array.
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Controller-Drive Tray Above the Drive Tray
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Controller-Drive Tray Between Two Drive Trays
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1. Use the following table to determine the number of SAS cables that you need.

Drive Tray Cables

22031406

Number of Drive Trays that
You Plan to Connect to the
Controller-Drive Tray

Number of Cables Required

1

2

2. If there is a black, plastic plug in the SAS expansion connector of the controller, remove it.

February 2011

3. Insert one end of the cable into the SAS expansion connector on the controller in slot A in the controller-

drive tray.

4. Insert the other end of the cable into the connector with an up arrow on the ESM in slot A in the drive tray.

5. Are you adding more drive trays?
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m IMPORTANT Each ESM in a drive tray has three expansion connectors: two on the left-center of
the ESM and one in the upper-right side. When connecting from an ESM in one drive tray to an ESM in
another drive tray, make sure that you connect the connector on the upper-right to one of the connectors
on the left-center. The following figure shows these arrows on an ESM. If the cable is connected either
between the two left-center ESM connectors or between two upper-right ESM connectors, communication
between the two drive trays is lost.

E NOTE It does not matter which of the two left-center ESM connectors you use to connect to the
expansion connector on the far-right side.

Connecting a Cable from One ESM to a Second ESM

Q 0 o O 0
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10.

TEOAT-00

- Yes - Go to step 6.
- No - Gotostep 9.
In the ESM in the first drive tray, insert one end of the cable into the connector on the far-right side.

In the ESM in the next drive tray, insert the other end of the cable into one of the connectors in the left-
center of the ESM.

Repeat step 6 through step 7 for each drive tray that you intend to add to the storage array.
To each end of the cables, attach a label with this information:

- The controller ID (for example, controller A)
- The ESM ID (for example, ESM A)

- The ESM connector (In or Out)

- The drive tray ID

For example, if you are connecting controller A to the In connector on ESM A in drive tray 1, the label on
the controller end of the cable will have this information:

CQ A-Dchl, Dml-ESM A (left), In — Controller End

The label on the drive tray end of the cable will have this information:

Dnil-ESM A (left), In, CtrlA

If you are installing the controller-drive tray with two controllers, repeat step 2 through step 9 for the
controller in slot B in the controller-drive tray.
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. IMPORTANT To connect cables for maximum redundancy, the cables attaching controller B must be
connected to the drive trays in the opposite tray order as for controller A. That is, the last drive tray in the
chain from controller A must be the first drive tray in the chain from controller B.
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Step 8 — Connecting the Ethernet Cables

in-band management

A method to manage a storage array in which a storage management station sends commands to the storage
array through the host input/output (I/0O) connection to the controller.

out-of-band management

A method to manage a storage array in which a storage management station sends commands to the storage
array through the Ethernet connections on the controller.

& ATTENTION Risk of security breach — Connect the Ethernet ports on the controller tray to a private
network segment behind a firewall. If the Ethernet connection is not protected by a firewall, your storage array
might be at risk of being accessed from outside of your network.

= These Ethernet connections are intended for out-of-band management and have nothing to do with the
iISCSI host interface cards (HICs), whether 1Gb/s or 10Gb/s.

= Ethernet port 2 on each controller is reserved for access by your Customer and Technical Support
representative.

= In limited situations in which the storage management station is connected directly to the controller tray,
you must use an Ethernet crossover cable. An Ethernet crossover cable is a special cable that reverses
the pin contacts between the two ends of the cable.

Perform these steps to connect Ethernet cables for out-of-band management. If you use only in-band
management, skip these steps.

1. Connect one end of an Ethernet cable into the Ethernet port 1 on controller A.
2. Connect the other end to the applicable network connection.

3. Repeat step 1 through step 2 for controller B.
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Connecting the Power Cords

The CDE2600 controller-drive tray, the DE1600 drive tray, and the DE5600 drive tray can have either
standard power connections to an AC power source or the optional connections to a DC power source (—48
VDC).

m IMPORTANT Make sure that you do not turn on the power to the controller-drive tray or the connected
drive trays until this documentation instructs you to do so. For the correct procedure for turning on the power,

see .

A w0 NP

For each AC power connector on the drive tray, make sure that you use a separate power source in the
cabinet. Connecting to independent power sources maintains power redundancy.

To ensure proper cooling and assure availability, the drive trays always use two power supplies.

You can use the power cords shipped with the drive tray with typical outlets used in the destination
country, such as a wall receptacle or an uninterruptible power supply (UPS). These power cords,
however, are not intended for use in most EIA-compliant cabinets.

Make sure that the circuit breakers in the cabinet are turned off.
Make sure that both of the Power switches on the drive trays are turned off.
Connect the primary power cords from the cabinet to the external power source.

Connect a cabinet interconnect power cord (or power cords specific to your particular cabinet) to the AC
power connector on each power canister in the drive tray.

If you are installing other drive trays in the cabinet, connect a power cord to each power canister in the
drive trays.
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Step 10 — Turning on the Power and Checking for Problems in a
CDE2600-60 Controller-Drive Tray Configuration

Once you complete this task, you can install the begin to install the software and perform basic configuration
tasks on your storage array. Continue with the Initial Configuration and Software Installation in these
electronic document topics or through the PDF that is available on the SANtricity ES Storage Manager
Installation DVD.

IMPORTANT You must turn on the power to all of the connected drive trays before you turn on the
power for the controller-drive tray. Performing this action makes sure that the controllers recognize each
attached drive tray.

NOTE While the power is being applied to the trays, the LEDs on the front and the rear of the trays
come on and go off intermittently.

1. Turn on both Power switches on each drive tray that is attached to the controller-drive tray. Depending on
your configuration, it can take several minutes for each drive tray to complete the power-on process.

m IMPORTANT Before you go to step 2, check the LEDs on the drive trays to verify that the power
was successfully applied to all of the drive trays. Wait 30 seconds after turning on the power to the drive
trays before turning on the power to the controller-drive tray.

2. Turn on both Power switches on the rear of the controller-drive tray. Depending on your configuration, it
can take several minutes for the controller-drive tray to complete the power-on process.

3. Check the LEDs on the front and the rear of the controller-drive tray and the attached drive trays.

4. If you see any amber LEDs, make a note of their location.

The following topics provide details on the LEDs found on the CDE2600-60 controller-drive tray.
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LEDs on the Left End Cap

LEDs on the Left End Cap
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Controller-Drive Tray Locate LED

Service Action Required LED
Controller-Drive Tray Over-Temperature LED
Power LED

Standby Power LED

LEDs on the Left End Cap

Location | LED Color On Off
1 Controller- White Identifies a controller-drive | Normal status.
Drive Tray tray that you are trying to
Locate find.
2 Service Action | Amber A component within the Normal status.
Required controller-drive tray needs
attention.
3 Controller- Amber The temperature of the Normal status.
Drive Tray controller-drive tray has
Over- reached an unsafe level.
Temperature
4 Power Green Power is present. Power is not present.
5 Standby Power | Green The controller-drive tray is The controller-drive
in Standby Power mode. tray is not in Standby
Power mode.
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LEDs on the Controller Canister Main Faceplate

LEDs on the Controller Canister Main Faceplate
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Ethernet Connector 1 Link Rate LED
Ethernet Connector 1 Link Active LED
Ethernet Connector 2 Link Rate LED
Ethernet Connector 1 Link Active LED
Host Link 1 Service Action Required LED
Host Link 1 Service Action Allowed LED
Host Link 2 Service Action Required LED
Host Link 2 Service Action Allowed LED
Battery Service Action Required LED
Battery Charging LED

. Controller Service Action Allowed LED
. Controller Service Action Required LED
. Cache Active LED

IRy
N

. Seven-Segment Tray ID

LEDs on the Controller Canister Main Faceplate

Location | LED Color On Off
1 Ethernet Green There is a 100BASE-T There is a 10BASE-T
Connector 1 rate. rate.
Link Rate LED
2 Ethernet Green The link is up (LED The link is not active.
Connector 1 blinks when there is
Link Active LED activity).
3 Ethernet Green There is a 100BASE-T There is a 10BASE-T
Connector 2 rate. rate.
Link Rate LED
4 Ethernet Green The link is up (the LED The link is not active.
Connector 2 blinks when there is
Link Active LED activity).
5 Host Link 1 Amber At least one of the four No link error has
Service Action PHYs is working, but occurred.
Required LED another PHY cannot
establish the same link
to the device connected
to the Host IN port
connector.
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LED

Location | LED Color On Off
6 Host Link 1 Green At least one of the four A link error has occurred.
Service Action PHYs in the Host IN
Allowed LED port is working and a
link exists to the device
connected to the IN port
connector.
7 Host Link 2 Amber At least one of the four No link error has
Service Action PHYs is working, but occurred.
Required LED another PHY cannot
establish the same link
to the device connected
to the Host IN port
connector.
8 Host Link 2 Green At least one of the four A link error has occurred.
Service Action PHYs in the Host IN
Allowed LED port is working and a
link exists to the device
connected to the IN port
connector.
9 Battery Service Amber The battery in the Normal status.
Action Required controller canister has
LED failed.
10 Battery Charging | Green The battery is fully The controller canister
LED charged. The LED is operating without a
blinks when the battery | battery or the existing
is charging. battery has failed.
11 Controller Blue The controller canister The controller canister
Service Action can be removed safely cannot be removed
Allowed LED from the controller-drive | safely from the
tray. controller-drive tray.
12 Controller Amber A fault exists within the | Normal status.
Service Action controller canister.
Required LED
13 Cache Active Green Cache is active.* Cache is inactive or the

controller canister has
been removed from the
controller-drive tray.

* After an AC power failure, this LED blinks while cache offload is in process.

LEDs on the Controller Canister Host Interface Card Subplates

February 2011

m NOTE The figure immediately below shows an iSCSI host interface card (HIC), but the CDE2600
controller-drive tray also supports a four-connector FC HIC and a two-connector SAS HIC with comparable

LEDs.
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LEDs on the Controller Canister Host Interface Card Subplates
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10 Expansion Active LED

98018-08

Host Interface Card Link 3 Up LED
Host Interface Card Link 3 Active LED
Host Interface Card Link 4 Up LED
Host Interface Card Link 4 Active LED
Host Interface Card Link 5 Up LED
Host Interface Card Link 5 Active LED
Host Interface Card Link 6 Up LED
Host Interface Card Link 6 Active LED
Expansion Fault LED

LEDs on the Controller Canister Host Interface Card Subplates*

Location

LED

Color

On

Off

1

Host Interface
Card Link 3 Up
LED

Green

The Ethernet link has
auto-negotiated to 1 Gb/
S.

The Ethernet link is
down or does not auto-
negotiate to 1 Gb/s.

Host Interface
Card Link 3
Active LED

Green

The link is up (LED blinks
when there is activity).

The link is not active.

Host Interface
Card Link 4 Up
LED

Green

The Ethernet link has
auto-negotiated to 1 Gh/
s.

The Ethernet link is
down or does not auto-
negotiate to 1 Gb/s.

Host Interface
Card Link 4
Active LED

Green

The link is up (LED blinks
when there is activity).

The link is not active.

Host Interface
Card Link 5 Up
LED

Green

The Ethernet link has
auto-negotiated to 1 Gb/
S.

The Ethernet link is
down or does not auto-
negotiate to 1 Gb/s.

Host Interface
Card Link 5
Active LED

Green

The link is up (LED blinks
when there is activity).

The link is not active.
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connector is working and
a link has been made to
the device connected to
the Expansion connector.

Location | LED Color On Off
7 Host Interface Green The Ethernet link has The Ethernet link is
Card Link 6 Up auto-negotiated to 1 Gb/ | down or does not auto-
LED S. negotiate to 1 Gb/s.
8 Host Interface Green The link is up (LED blinks | The link is not active.
Card Link 6 when there is activity).
Active LED
9 Expansion Fault | Amber | At least one of the four Normal status.
LED PHY is working, but
another PHY cannot
establish the same link
to the device connected
to the Expansion OUT
connector.
10 Expansion Green At least one of the The link is not active.
Active LED four PHYs in the OUT

* "LEDs on the Controller Canister Host Interface Card Subplates" shows the four-port iISCSI
host interface card (HIC), which can also be a four-port FC HIC or a two-port SAS HIC.

LEDs on the Power-Fan Canister

LEDs on the Power-Fan Canister
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Standby Power LED
Power-Fan DC Power LED
Power-Fan Service Action Allowed LED
Power-Fan Service Action Required LED
Power-Fan AC Power LED

LEDs on the Power-Fan Canister

!

02025-01

Location

LED

Color

On

Off

1

Standby Power

Green

The controller-drive tray
is in Standby mode,
and DC power is not
available.

The controller-drive
tray is not in Standby
mode, and DC power is
available.
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Location | LED Color On Off

2 Power-Fan DC Green DC power from the DC power from the
Power power-fan canister is power-fan canister is not

available. available.

3 Power-Fan Blue The power-fan canister The power-fan canister
Service Action can be removed safely cannot be removed
Allowed from the controller-drive | safely from the

tray. controller-drive tray.

4 Power-Fan Amber | A fault exists within the Normal status.
Service Action power-fan canister.
Required

5 Power-Fan AC Green AC power to the power- [ AC power to the power-
Power fan canister is present. fan canister is not

present.
LED Symbols and General Behavior
LED Symbol Location Function
(Canisters)
Power Power-fan = On - The controller has
@ Interconnect- power.
battery

Off — The controller does
not have power.

NOTE — The controller

canisters do not have a
Power LED. They receive
their power from the power
supplies inside the power-fan
canisters.

Battery Fault

Battery

= On - The battery is
missing or has failed.

= Off — The battery is
operating normally.

= Blinking — The battery is
charging.

Service Action
Allowed

Drive (left LED,
no symbol)
Power-fan
Controller
Battery

On — You can remove the
canister safely.

See “Things to Know —
Service Action Allowed
LEDs.”
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LED

Symbol

Location
(Canisters)

Function

Service Action
Required (Fault)

Drive

On — When the drive tray
LED is on, the cable is
attached and at least one
lane has a link up status, but
at least one lane has a link
down status.

Off — One of the following
conditions exists:

= No cable is attached.

= A cable is attached, and
all lanes have a link up
status.

= A cable is attached, and
all lanes have a link down
status.

Service Action
Required (Fault)

Controller
Power-fan
canister

On — The controller or the
power-fan canister needs
attention.

Off — The controller and
the power-fan canister are
operating normally.

Locate

Front frame

On — Assists in locating the
tray.

Host Channel
Connection (iISCSI)

01
oV

Controller

The status of the host

channel is indicated:

= “L”" LEDon-Alnkis
established.

= “A” LED on — Activity
(data transfer) is present.

Cache Active

Controller

The activity of the cache is

indicated:

= On-Dataisinthe
cache.

= Off — No data is in the
cache.

Controller-Drive Tray
Over-Temperature

Front bezel on
the controller-
drive tray

On — The temperature of the
drive tray has reached an
unsafe condition.
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LED Symbol Location Function
(Canisters)
Off — The temperature of the
drive tray is within operational
range.
Standby Power Front bezel on On — The controller tray is in
./f the controller- standby mode and the main
N drive tray DC power is off.
Off — The controller-drive tray
is not in standby mode and
the main DC power is on.
Seven-Segment ID Controller The tray ID or a diagnostic
Diagnostic Display =5 code is indicated (see “Things
0] to Know — Dynamic Display
Sequence Definitions on the
Seven-Segment Display”).
For example, if some of the
cache memory dual in-line
memory modules (DIMMSs)
are missing in a controller,
error code L8 appears in
the diagnostic display (see
“Things to Know — Supported
Diagnostic Lock-Down Codes
on the Seven-Segment
Display”).
AC power Power-fan Indicates that the power
AC NOTE — The LED | supply is receiving AC power
o is directly above | input.
or below the AC
power switch and
the AC power
connector.
DC power Power-fan Indicates that the power
DC NOTE — The LED | supply is receiving DC power
- is directly above input.
or below the DC
power switch and
the DC power
connector.
Ethernet Speed and Controller The speed of the Ethernet
Ethernet Activity n ports and whether a link
EE has been established are
indicated:
= Left LED On -
1-Gb/s speed.

LSI Corporation
- 409 -

February 2011



SANtricity_10.77

February 2011

LED

Symbol

Location
(Canisters)

Function

Left LED Off —

100BASE-T or 10BASE-T

speed.

Right LED On — Alink is

established.

Right LED Off — No link

exists.

Right LED blinking —
Activity is occurring.

LEDs on the DE6600 Drive Tray

LEDs on the Left End Cap
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LEDs on the Left End Cap

Power LED

aprwbdpRE

Drive Tray Locate LED
Drive Tray Service Action Required LED
Drive Tray Over-Temperature LED

Standby Power LED

92034-05

Location| LED Color On Off

1 Drive Tray White Identifies a drive tray that | Normal status.
Locate you are trying to find.

2 Service Action | Amber A component within the Normal status.
Required drive tray needs attention.

3 Drive Tray Amber The temperature of the Normal status.
Over- drive tray has reached an
Temperature unsafe level.

4 Power Green Power is present. Power is not

present.
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Location| LED Color On Off
5 Standby Green The drive tray is in The drive tray is not
Power Standby Power mode. in Standby Power

mode.

LEDs on the ESM Canister

bt B

[l

pee LI

e

ESM Power LED
Seven-Segment Tray ID

©ONOGOR~ONE

LEDs on the ESM Canister

ESM Link Fault LED (Port 1A Bypass)
ESM Link LED (Port 1A Data Rate)
ESM Link LED (Port 1B Data Rate)
ESM Link Fault LED (Port 1B Bypass)
ESM Service Action Allowed LED
ESM Service Action Required LED

Location LED Color On Off
1 ESM Link Amber | Alink error has No link error has
Fault (Port 1A occurred. occurred.
Bypass)
2 ESM Link (Port | Green The link is up. A link error has
1A) occurred.
3 ESM Link (Port | Green The link is up. A link error has
1B Bypass) occurred.
4 ESM Link Fault | Amber | Alink error has No link error has
(Port 1B) occurred. occurred.
5 ESM Service Blue The ESM can be The ESM cannot be
Action Allowed removed safely from removed safely from
the drive tray. the drive tray.
6 ESM Service Amber | A fault exists within the | Normal status.
Action ESM.
Required
7 ESM Power Green Power to the ESM is Power is not present to
present. the ESM.
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ID

Diagnostic Codes on
the Seven-Segment
Display”.

Locatior] LED Color On Off
8 Seven- Green For more information, Not applicable.
Segment Tray see “Supported

LEDs on the Power Canister

arwDdE

Standby Power LED
Power DC Power LED
Power Service Action Allowed LED
Power Service Action Required LED
Power AC Power LED

LEDs on the Power Canister

82025-01

Locatior] LED Color | On Off
1 Standby Power Green | The drive tray is in The drive tray is not in
Standby mode and DC | Standby mode and DC
power is not available. power is available.
2 Power DC Green | DC power from the DC power from the
Power power canister is power canister is not
available. available.
3 Power Service Blue The power canister can | The power canister
Action Allowed be removed safely from | cannot be removed
the drive tray. safely from the drive
tray.
4 Power Service Amber [ A fault exists within the | Normal status.
Action Required power canister.
5 Power AC Green | AC power to the power | AC power to the power
Power canister is present. canister is not present.
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LEDs on the Fan Canister

1. Power LED
2. Service Action Required LED
3. Service Action Allowed LED

LEDs on the Fan Canister

Locationl LED Color | On

Off

1 Power Green | Power from the fan
canister is available.

Power to the fan
customer-replaceable
unit (CRU) is available.

the drive tray.

2 Service Action Amber | A fault exists within the | Normal status.
Required fan canister.

3 Service Action Blue The fan canister can The fan canister cannot
Allowed be removed safely from | be removed safely from

the drive tray.
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LEDs on the Drawer

8203403
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1. Drive Drawer Status Service Action Required LED
2. Drive Drawer Status Service Action Allowed LED
3. Drive 1 Activity LED
4. Drive 2 Activity LED
5. Drive 3 Activity LED
6. Drive 4 Activity LED
7. Drive 5 Activity LED
8. Drive 6 Activity LED
9. Drive 7 Activity LED
10. Drive 8 Activity LED
11. Drive 9 Activity LED
12. Drive 10 Activity LED
13. Drive 11 Activity LED
14. Drive 12 Activity LED
LEDs on the Drawer
Location| LED Color | On Blinking Off
1 Drive Drawer Amber | An error has Normal status.
Service Action occurred.
Required
2 Drive Drawer Blue The drive The drive
Service Action canister can be canister cannot
Allowed removed safely be removed
from the drive safely from the
drawer in the drive drawer in
drive tray. the drive tray.
2 Drive or Drawer | Amber | An error has Normal status.
Service Action occurred.
Required
3-14 Drive Activity for | Green | The power Drive I/ The power is
drives 1 through is turned on, O activity turned off.
12 in the drive and the drive is taking
drawer is operating place.
normally.

Drive State Represented by the LEDs

Drive State

Drive Activity
LED (Green)

Drive Service Action
Required LED (Amber)

Power is not applied.

Off

Off
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Drive State Drive Activity Drive Service Action
LED (Green) Required LED (Amber)
Normal operation — The power is turned on, | On Off
but drive I/O activity is not occurring.
Normal operation — Drive I/O activity is Blinking Off
occurring.
Service action required — A fault condition On On
exists, and the drive is offline.
LEDs on the DE6600 Drive
.QEDD&-M
;,.f -\\
®» @
1. Drive Service Action Allowed LED
2. Drive Service Action Required LED
LEDs on the Drives
Location| LED Color | On Blinking Off
1 Drive Drawer Blue The drive The drive
Service Action canister can be canister cannot
Allowed removed safely be removed
from the drive safely from the
drawer in the drive drawer in
drive tray. the drive tray.
2 Drive or Drawer | Amber | An error has Normal status.
Service Action occurred.
Required

LSI Corporation
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Drive State Represented by the LEDs

Drive State Drive Activity Drive Service Action
LED (Green) Required LED (Amber)

Power is not applied. Off Off

Normal operation — The power is turned on, | On Off

but drive I/O activity is not occurring.

Normal operation — Drive 1/O activity is Blinking Off

occurring.

Service action required — A fault condition On On

exists, and the drive is offline.

DE6600 Drive Tray LED Symbols and General Behavior

LED Symbol Location General Behavior

Power @ Drive tray On — Power is applied to the drive
ESM canister tray or the canister.
Power-fan Off — Power is not applied to the
canister drive tray or the canister.

Drive Tray Locate

Front bezel on
the drive tray

On or blinking — Indicates the
drive tray that you are trying to
find.

Drive Tray Over-
Temperature

Front bezel on
the drive tray

On — The temperature of the
drive tray has reached an unsafe
condition.

Off — The temperature of the
drive tray is within operational
range.

Standby Power

Front bezel on
the drive tray

On — The drive tray is in Standby
mode, and the main DC power is
off.

Off — The drive tray is not in
Standby mode, and the main DC
power is on.

Service Action
Allowed

ESM canister
Power-fan
canister
Drive

On — It is safe to remove the ESM
canister, the power-fan canister,
or the drive.

Off — Do not remove the ESM
canister, the power-fan canister,
or the drive.

The drive has an LED but no
symbol.
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LED

Location

General Behavior

Service Action
Required (Fault)

ESM canister
Power-fan
canister
Drive

On — When the drive tray LED is
on, a component within the drive
tray needs attention.

On — The ESM canister, the
power-fan canister, or the drive
needs attention.

Off — The ESM canister, the
power-fan canister, and the drive
are operating normally.

The drive has an LED but no
symbol.

AC Power

AC
q)l

ESM canister
Power-fan
canister

On — AC power is present.
Off — AC power is not present.

DC Power

DC

Power-fan
canister

On — Regulated DC power from
the power canister and the fan
canister is present.

Off — Regulated DC power from
the power-fan canister is not
present.

Link Service
Action Required
(Fault)

ESM canister

On — The cable is attached and
at least one lane has a link-up
status, but one lane has a link-
down status.

Off — The cable is not attached,
the cable is attached and all lanes
have a link-up status, or the cable
is attached and all lanes have a
link-down status.

Link Up

Two LEDs
above each
expansion
connector

ESM canister

On — The cable is attached and
at least one lane has a link-up
status.

Off — The cable is not attached,
or the cable is attached and all
lanes have a link-down status.

February 2011

Each controller canister, power-fan canister, and battery canister has a Service Action Allowed LED. The
Service Action Allowed LED lets you know when you can remove a canister safely.

.& ATTENTION Possible loss of data access — Never remove a controller canister, a power-fan
canister, or a battery canister unless the appropriate Service Action Allowed LED is on.

LSI Corporation

417 -



SANtricity_10.77

February 2011

If a controller canister or a power-fan canister fails and must be replaced, the Service Action Required (Fault)
LED on that canister comes on to indicate that service action is required. The Service Action Allowed LED
also comes on if it is safe to remove the canister. If data availability dependencies exist or other conditions
that dictate a canister should not be removed, the Service Action Allowed LED stays off.

The Service Action Allowed LED automatically comes on or goes off as conditions change. In most cases,
the Service Action Allowed LED comes on when the Service Action Required (Fault) LED comes on for a
canister.

IMPORTANT If the Service Action Required (Fault) LED comes on but the Service Action Allowed
LED is off for a particular canister, you might need to service another canister first. Check your storage
management software to determine the action that you should take.

During normal operation, the tray ID display on each controller canister displays the controller-drive tray ID.
The Diagnostic LED (lower-digit decimal point) comes on when the display is used for diagnostic codes and
goes off when the display is used to show the tray ID.

Sequence Code Definitions for the CDE2600-60 Controller-Drive Tray

Category Category| Detail Codes (See Note 2)
Code
(See
Note 1)
Startup error SE+ = 88+ Power-on default.
(See s . .
Note 3) dF+ Power-on diagnostic fault.
Operational error | OE+ Lx+ Lock-down codes (See the following
table.)
Operational state | OS+ = OL+ = Offline.
= bb+ = Battery backup (operating on
batteries).
= Cf+ = Component failure.
Component CF+ = dx+ = Processor or cache DIMM.
failure «  Cx = Cache DIMM.
=  Px+ = Processor DIMM.
= Hx+ = Host interface card.
= Fx+ = Flash drive.
Diagnostic failure | dE+ Lx+ = Lock-down code.
Category dash+ The separator between category-detail
delimiter code pairs is used when more than one
category detail code pair exists in the
seguence.
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Category Category| Detail Codes (See Note 2)
Code
(See
Note 1)
End-of-sequence | Blank The end-of-sequence delimiter is
delimiter (See automatically inserted by the hardware at
Note 4) | the end of a code sequence.

Notes:

1 A two-digit code that starts a dynamic display sequence.
2 A two-digit code that follows the category code with more specific

information.

3 The plus (+) sign indicates that a two-digit code displays with the
Diagnostic LED on.
4 No codes display, and the Diagnostic LED is off.

February 2011

Use the following table to determine the diagnostic lock-down code definitions on the Seven-Segment Display
in the controller canister for the CDE2600-60 controller-drive tray.

Supported Diagnostic Lock-Down Codes on the Seven-Segment Display

Diagnostic Code

Description

The firmware is booting.

.8, 8., 0r88 This ESM is being held in reset by another ESM.

AA The ESM A firmware is in the process of booting (the
diagnostic indicator is not yet set).

bb The ESM B firmware is in the process of booting (the
diagnostic indicator is not yet set).

LO The controller types are mismatched, which result in a
suspended controller state.

L2 A persistent memory error has occurred, which results in a
suspended controller state.

L3 A persistent hardware error has occurred, which results in a
suspended controller state.

L4 A persistent data protection error has occurred, which results
in a suspended controller state.

L5 An auto-code synchronization (ACS) failure has been
detected, which results in a suspended controller state.

L6 An unsupported host interface card has been detected, which

results in a suspended controller state.
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Diagnostic Code

Description

L7 A sub-model identifier either has not been set or has been
mismatched, which results in a suspended controller state.

L8 A memory configuration error has occurred, which results in a
suspended controller state.

L9 A link speed mismatch condition has been detected in either
the ESM or the power supply, which results in a suspended
controller state.

Lb A host interface card configuration error has been detected,
which results in a suspended controller state.

LC A persistent cache backup configuration error has been
detected, which results in a suspended controller state.

Ld A mixed cache memory DIMMs condition has been detected,
which results in a suspended controller state.

LE Uncertified cache memory DIMM sizes have been detected,
which result in a suspended controller state.

LF The controller has locked down in a suspended state with
limited symbol support.

LH A controller firmware mismatch been detected, which results
in a suspended controller state.

LL The controller cannot access either midplane SBB EEP-ROM,
which results in a suspended controller state.

Ln A canister is not valid for a controller, which results in a
suspended controller state.

LP Drive port mapping tables are not detected, which results in a
suspended controller state.

LU The start-of-day (SOD) reboot limit has been exceeded, which

results in a suspended controller state.

February 2011

Use the following table to determine the code sequences on the Seven-Segment Display in the controller
canister for the CDE2600-60 controller-drive tray. These repeating sequences can be used to diagnose
potential problems with the controller tray.
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Diagnostic Code Sequences for the CDE2600-60 Controller-Drive Tray

Displayed Diagnostic Code
Sequences

Description

SE+ 88+ blank-

One of the following power-on conditions
exists:

= Controller power-on
= Controller insertion

= Controller inserted while held in reset

Xy -

Normal operation.

OS+ Sd+ blank-

Start-of-day (SOD) processing.

OS+ OL+ blank-

The controller is placed in reset while
displaying the tray ID.

OS+ bb+ blank-

The controller is operating on batteries
(cache backup).

OS+ CF+ Hx + blank-

A failed host card has been detected.

OS+ CF+ Fx + blank-

A failed flash drive has been detected.

SE+ dF + blank-

A non-replaceable component failure has
been detected.

SE+ dF + dash+ CF+ Px +
blank-

A processor DIMM failure has been detected.

SE+ dF + dash+ CF+ Cx +
blank-

A cache memory DIMM failure has been
detected.

SE+ dF + dash+ CF+ dx +
blank-

A processor or cache DIMM failure has been
detected.

SE+ dF + dash+ CF+ Hx +
blank-

A host card failure has been detected.

OE+ Lx + blank-

A lockdown condition has been detected.

OE+ L2+ dash+ CF+ Px +
blank-

Persistent processor DIMM ECC errors have
been detected, which result in a suspended
controller state.

OE+ L2+ dash+ CF+ Cx +
blank-

Persistent cache DIMM ECC errors have
been detected, which result in a suspended
controller state.

OE+ L2+ dash+ CF+ dx +
blank-

Persistent processor or cache DIMM ECC
errors have been detected, which result in a
suspended controller state.

LSI Corporation
-421 -

February 2011



SANtricity_10.77

Displayed Diagnostic Code Description
Sequences
OE+ LC+ blank- The write-protect switch is set during cache

restore, which results in a suspended
controller state.

OE+ LC+ dd + blank- The memory size is changed from bad
data in the flash drives, which results in a
suspended controller state.

DE+ L2+ dash+ CF+ Cx + A cache memory diagnostic has been
blank- reported failed, which results in a suspended
controller state.

Supported Diagnostic Codes

Diagnostic Code Description

- The firmware is booting.

.8, 8., 0r 88 This ESM is being held in reset by another ESM.

AA ESM A firmware is in the process of booting (the diagnostic
indicator is not yet set).

bb ESM B firmware is in the process of booting (the diagnostic
indicator is not yet set).

LO The controller types are mismatched.

L2 A persistent memory error has occurred.

L3 A persistent hardware error has occurred.

L9 An over-temperature condition has been detected in either the

ESM or the power supply.

HO An ESM Fibre Channel interface failure has occurred.

H1 An SFP transceiver speed mismatch (a 2-Gb SFP transceiver
is installed when the drive tray is operating at 4 Gb) indicates
that an SFP transceiver must be replaced. Look for the SPF
transceiver with a blinking amber LED.

H2 The ESM configuration is invalid or incomplete, operating in
Degraded state.

H3 The maximum number of ESM reboot attempts has been
exceeded.
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Diagnostic Code

Description

H4 This ESM cannot communicate with the alternate ESM.

H5 A midplane harness failure has been detected in the drive
tray.

H6 A catastrophic ESM hardware failure has been detected.

H9 A non-catastrophic hardware failure has occurred. The ESM is
operating in a Degraded state.

Jo The ESM canister is incompatible with the drive tray firmware.
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CE7900 Controller Tray Installation

This topic provides basic information for installing the CE7900 controller tray and the corresponding drive
trays (the FC4600 drive tray and the DE6900 drive tray) in a storage array. After you have completed these
tasks, you will continue onto the Initial Configuration and Software Installation electronic document topics or
the PDF on the SANtricity ES Storage Manager Installation DVD.
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Step 1 — Preparing for a CE7900 Controller Tray Installation

The CE7900 storage array consists of a CE7900 controller tray and one or more drive trays in a cabinet. Use
this initial setup guide to install the CE7900 controller tray. This document includes instructions for installing
the DE6900 drive trays or FC4600 drive trays.

storage array

A collection of both physical components and logical components for storing data. Physical components
include drives, controllers, fans, and power supplies. Logical components include volume groups and
volumes. These components are managed by the storage management software.

controller tray

One tray with one or two controllers. The controller tray also contains power supplies, fans, and other
supporting components. The controller tray provides the interface between a host and a storage array. A
controller tray does not have drives for storing data.

controller

A circuit board and firmware that is located within a controller tray or a controller-drive tray. A controller
manages the input/output (I/0O) between the host system and data volumes.

drive tray

One tray with drives, one or two environmental services monitors (ESMs), power supplies, and fans. A drive
tray does not contain controllers.

environmental services monitor (ESM)

A canister in the drive tray that monitors the status of the components. An ESM also serves as the connection
point to transfer data between the drive tray and the controller.

Small Form-factor Pluggable (SFP) transceiver

A component that enables Fibre Channel duplex communication between storage array devices. SFP
transceivers can be inserted into host bus adapters (HBAS), controllers, and environmental services monitors
(ESMs). SFP transceivers can support either copper cables (the SFP transceiver is integrated with the cable)
or fiber-optic cables (the SFP transceiver is a separate component from the fiber-optic cable).

Before you start installing the controller tray, you must have installed the cabinet in which the controller tray
will be mounted.

Use the tables in this section to verify that you have all of the necessary items to install the controller tray.
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Basic Hardware for CE7900 Configurations

Basic Hardware

Item Included
with the
Controller
Tray
Cabinet
PN = Make sure that your cabinet meets the
e B installation site specifications of the various
3-“-‘:3_ et CE7900 storage array components. Refer
to the Storage System Site Preparation
Guide on the SANTtricity ES Storage Manager
| Installation DVD for more information.
= Depending on the power supply limitations
g s of your cabinet, you might need to install
\@\\;// more than one cabinet to accommodate
the different components of the CE7900

storage array. Refer to the installation guide
for your cabinet for instructions on installing
the cabinet.

Mounting rails and screws

DEG6900 drive tray (shown with the separately
packaged mounting rails attached).

FC4600 drive tray with end caps that are
packaged separately.

Fibre Channel switch (optional)

Host with Fibre Channel host bus adapters
(HBAS)
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Cables and Connectors for a CE7900 Controller Tray Configuration

Cables and Connectors

Item

Included with the
Controller Tray

AC power cords

The controller-drive tray and the drive trays ship
with power cords for connecting to an external
power source, such as a wall plug. Your cabinet
might have special power cords that you use
instead of the power cords that ship with the
controller-drive tray and the drive trays.

v

Use fiber-optic cables for Fibre Channel
connections to the drive trays.

For the differences between the fiber-optic cables
and the copper Fibre Channel (FC) cables, see
“Things to Know — SFP Transceivers, Fiber-Optic
Cables, and Copper Cables”.

Small Form-factor Pluggable (SFP) transceivers

= The SFP transceivers connect fiber-optic cables
to host ports and drive ports.

= Four or eight SFP transceivers are included
with the controller tray; one for each of the host
channel ports on the controllers.

= Depending on your connection requirements,
you might need to purchase additional SFP
transceivers (two SFP transceivers for each
fiber-optic cable).

= Depending on the configuration of your storage
array, you might need to use three different
types of SFP transceivers: 10-Gh/s iSCSI, 8-
Gb/s Fibre Channel, and 4-Gb/s Fibre Channel.

= You must purchase only Restriction of
Hazardous Substances (RoHS)-compliant SFP
transceivers.

Copper Fibre Channel cables (optional)

Use these cables for connections within the storage
array.

For the differences between the fiber-optic cables
and the copper Fibre Channel cables, see the
“Deciding on the Management Method" topic

in either the Initial Configuration and Software
Installation electronic topics or the PDF on the
SANtricity ES Storage Manager Installation DVD.

Fiber-optic InfiniBand cables
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Item

Included with the
Controller Tray

Use these cables (or copper InfiniBand cables)
with InfiniBand switches for InfiniBand connections
between a controller tray and the hosts.

Ethernet cable

This cable is used for out-of-band storage array
management and for 1-Gb/s iSCSI connections.
For information about out-of-band storage

array management, see the “Deciding on the
Management Method" topic in either the Initial
Configuration and Software Installation electronic
topics or the PDF on the SANtricity ES Storage
Manager Installation DVD.

Product DVDs

Product DVDs

Item

Included with
the Controller
Tray

Firmware DVD

= Firmware is already installed on the
controllers.

documentation.

= To access product documentation,
use the documentation map file,

the docs directory.

= The files on the DVD are backup copies.

SANTtricity ES Storage Manager Installation DVD
= SANItricity ES Storage Manager software and

doc_l auncher. ht m , which is located in

v

Tools and Other Items

Tools and Other Items

ltem

Included
with the Tray

Labels

another

Help you to identify cable connections and lets
you more easily trace cables from one tray to

A cart
Holds the tray and components
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ltem Included
with the Tray

A mechanical lift (optional)

A Phillips screwdriver

&
4

A flat-blade screwdriver

Anti-static protection

!
If
¥

i)

— |
7 i

-

I
(
\

A flashlight

Use the Compatibility Matrix, at the following website, to obtain the latest hardware
compatibility information.
http://lwww.lsi.com/compatibilitymatrix/

Things to Know — SFP Transceivers, Fiber-Optic Cables, and Copper Cables

The following figures show two types of cables and SFP transceivers for Fibre Channel connections. Your
SFP transceivers and cables might look slightly different from the ones shown. The differences do not affect
the performance of the SFP transceivers. Host connections that use 8-Gb/s Fibre Channel connections
require a different type of SFP transceiver from that required by either 4-Gb/s Fibre Channel connections or
10-Gb/s iSCSI connections.

.&. WARNING (WO03) Risk of exposure to laser radiation — Do not disassemble or remove any part of a
Small Form-factor Pluggable (SFP) transceiver because you might be exposed to laser radiation.
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Fiber-Optic Cable Connection
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1. Active SFP Transceiver
2. Fiber-Optic Cable

Copper Fibre Channel Cable Connection
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1. Copper Fibre Channel Cable
2. Passive SFP Transceiver

Host connections with iISCSI require a copper cable with RJ-45 connectors as shown in the following figure.
Connections using iISCSI do not require SFP transceivers.

iSCSI Cable with an RJ-45 Connector
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1. RJ-45 Connector
2. iSCSI Cable

Host connections with InfiniBand require a fiber-optic cable with InfiniBand connectors as shown in the
following figure. Connections using InfiniBand do not require SFP transceivers.
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InfiniBand Cable with Built-In Connectors

Ta104-01

Things to Know — Taking a Quick Glance at the CE7900 Configuration
Hardware

Characteristics of the CE7900 Controller Tray

= The top controller, controller A, is inverted from the bottom controller, controller B.

= The top of the controller tray is the side with labels.
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CE7900 Controller Tray — Front View and Rear View
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(Front View) Interconnect-Battery Canister
Power-Fan Canisters

(Rear View) Controller A (Inverted)
Controller B

Ethernet Ports

Host Channels

Dual-Ported Drive Channels

AC Power Switch

AC Input

©COoNOO~ONE

‘. ATTENTION Risk of equipment malfunction — To avoid exceeding the functional and environmental
limits, install only drives that have been provided or approved by the original manufacturer. Drives might be
shipped but not installed. System integrators, resellers, system administrators, or users can install the drives.

. NOTE You must use the current drive canisters in the drive tray to ensure proper performance. Using
older or “legacy” drives might damage the connectors. Additionally, the latch might not hold the drive in place,
which causes the drive to be disconnected and taken offline. For more information on supported drives,
contact a Customer and Technical Support representative.

Characteristics of the DE6900 Controller Tray

The DE6900 drive tray consists of five drawers that can contain up to 60 SATA drives in a Fibre Channel host
connection to a CE7900 controller tray.
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. IMPORTANT The installation order within each drawer is from left to right in rows. Slots 1, 4, 7, and 10
must have a drive installed in these locations to make sure there is sufficient air flow to the drives.

DEG6900 Drive Tray — Front View with the Bezel
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0000000000800 208 &
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Drive Drawer 1
Drive Drawer 2
Drive Drawer 3
Drive Drawer 4
Drive Drawer 5

arwbdR
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DE6900 Drive Tray — Rear View

Qo0

1. Standard Expansion Connectors
2. Drive-Side Trunking Expansion Connectors

Characteristics of the FC4600 Drive Tray
= The top-left ESM is inverted from the bottom-right ESM.

= The top-right power-fan canister is inverted from the bottom-left power-fan canister.

= The drive tray is in the correct (top) orientation when the lights of the drives are at the bottom (Figure

. NOTE The FC4600 drive tray is available in rackmount models and deskside models. The components
for the deskside model are identical to the components of the rackmount model. The deskside model is
situated as if the rackmount model is sitting on its left side.

. IMPORTANT Each FC4600 drive tray in the storage array must have a minimum of two drives for
proper operation. If the tray has fewer than two drives, a power supply error is reported.
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FC4600 Drive Tray — Front View

1

TT0E -0

‘ooo oo ooolooo iiil}oo prey ooo‘ooo eee‘ooo sl ooo‘ooo eee‘uuu

!]I:II:ICI m

Front

Back C?

O
Oece

?

m ooo\

s

L]

Lee]

N

©oNoaM®N R

10

12. (Optional) DC Power Connectors and DC Power Switch

1 MM

O

ol ol [l

=
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[==]

Drive Canister
Alarm Mute Button
Link (Data) Rate Switch (4 Gb/s or 2 Gb/s)

ESM Canister

Power-Fan Canister
AC Power Connector
AC Power Switch

In/Out Ports
Serial Port

In/Out Ports (Reserved for future use)
11. Tray ID / Seven-Segment Diagnostic Display

. NOTE The DC Power Option is not available within the CE7900 Controller Tray Configuration.

For Additional Information on the CE7900 Controller-Drive Tray Configuration

Refer to the Storage System Site Preparation Guide on the SANtricity ES Storage Manager Installation DVD
for information about the installation requirements of the various CE7900 storage array components.

LSI Corporation
- 435 -



SANtricity_10.77 February 2011

Step 2 — Installing and Configuring the Switches

m IMPORTANT Most of the switches, as shipped from the vendor, require an update to their firmware to
work correctly with the storage array.

Depending on the configuration of your storage array, you might use Fibre Channel switches and iSCSI
switches.

The switches in the following table are certified for use with a CDE2600 storage array, a CDE2600-60 storage
array, a CDE4900 storage array, and a CE7900 storage array, which all use SANtricity ES Storage Manager
Version 10.77.

Supported Switches

Vendor Model Fibre iISCSI SAS
Channel
Brocade 200E Yes No No
3200 Yes No No
3800 Yes No No
3900 Yes No No
3950 Yes No No
12000 Yes No No
3850 Yes No No
3250 Yes No No
24000 Yes No No
4100 Yes No No
48000 Yes No No
5000 Yes No No
300 Yes No No
5100 Yes No No
5300 Yes No No
7500 Yes No No
7800 Yes No No
DCX Yes No No
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Vendor Model Fibre iISCSI SAS
Channel
FCOE No Yes No
Cisco 9506 Yes No No
9509 Yes No No
9216 Yes No No
9216i Yes No No
9120 Yes No No
914x Yes No No
9513 Yes No No
9020 Yes No No
MDS9000 Yes No No
9222i Yes No No
9134 Yes No No
Catalyst 2960 No Yes No
Catalyst 3560 No Yes No
Catalyst 3750G-24TS | No Yes No
LSl 6160 No No Yes
McData 3232 Yes No No
3216 Yes No No
4300 Yes No No
4500 Yes No No
6064 Yes No No
6140 Yes No No
4400 Yes No No
4700 Yes No No
QLogic 6140 No Yes No
6142 No Yes No
SANbox2-8 Yes No No
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Vendor Model Fibre iISCSI SAS
Channel

SANbox2-16 Yes No No
SANbox5200 Yes No No
SANbox3600 Yes No No
SANbox3800 Yes No No
SANbox5208 Yes No No
SANbox5600 Yes No No
SANbox5800 Yes No No
SANbox9000 Yes No No

PowerConnect 5324 No Yes No
6024 No Yes No

February 2011

If required, make the appropriate configuration changes for each switch that is connected to the storage array.

Refer to the switch’s documentation for information about how to install the switch and how to use the
configuration utilities that are supplied with the switch.

1. Install your switch according to the vendor’'s documentation.

2. Use the Compatibility Matrix at the website http://www.Isi.com/compatibilitymatrix/ to obtain this

information:

- The latest hardware compatibility information
- The models of the switches that are supported
- The firmware requirements and the software requirements for the switches

3. Update the switch’s firmware by accessing it from the applicable switch vendor’s website.

This update might require that you cycle power to the switch.

4. Find your switch in the following table to see whether you need to make further configuration changes.
Use your switch’s configuration utility to make the changes.

Supported Switch Vendors and Required Configuration Changes

(IOD) option to ON.

Switch Configuration Changes Next Step

Vendor Required?

Brocade Yes Make the change, and go to
Change the In-Order Delivery “.Step 3 — Installing the Host

Bus Adapters for the CE7900
Controller Tray”
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Switch Configuration Changes Next Step
Vendor Required?
Cisco Yes Make the change, and go to
Change the In-Order Delivery “Step 3 — Installing the Host
(IOD) option to ON. Bus Adapters for the CE7900
Controller Tray.”
McData No “Step 3 — Installing the Host
Bus Adapters for the CE7900
Controller Tray.”
QLogic No “Step 3 — Installing the Host
Bus Adapters for the CE7900
Controller Tray.”
PowerConnect| No “Step 3 — Installing the Host

Bus Adapters for the CE7900
Controller Tray.”
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Step 3 — Installing the Host Bus Adapters for the CE7900
Controller Tray

HBA host port

The physical and electrical interface on the host bus adapter (HBA) that provides for the connection between
the host and the controller. Most HBAs will have either one or two host ports. The HBA has a unique World
Wide Identifier (WWID) and each HBA host port has a unique WWID.

HBA host port world wide name

A 16-character unique name that is provided for each port on the host bus adapter (HBA).

host bus adapter (HBA)

A physical board that resides in the host. The HBA provides for data transfer between the host and the
controllers in the storage array over the 1/0O host interface. Each HBA contains one or more physical ports.

Host connections might be Fibre Channel connections through host bus adapters (HBAs), InfiniBand
connections through host channel adapters (HCAs), or iSCSI connections through Ethernet adapters. The
CE7900 controller tray can have host interface cards (HICs) for any of these types of connections. The type of
a host adapter installed in a host must match the type of the HIC to which it connects. When host connections
are made through switches, the switches must support the speed and protocol of the connection.

=  For maximum hardware redundancy, you must install a minimum of two host adapters in each host. Dual-
ported host adapters provide two paths into the storage array but do not ensure redundancy if the entire
host adapter fails.

= Most of the host adapters, as shipped from the vendor, require updated firmware and software drivers
to work correctly with the storage array. For information about the updates, refer to the web site of the
vendor for the host adapter.

m NOTE You can use the Compatibility Matrix to obtain information about the supported models of the
host adapters and their requirements. Go to the web page at http://www.Isi.com/CompatibilityMatrix/. In the
search form, choose Host Adapter from the Product drop-down list. Use the search form to make sure you
have an acceptable configuration.

= For best performance, cable an 8-Gb/s Fibre Channel HIC to an 8-Gb/s HBA. If the data rate for the HBA
is lower, the data transfer will occur at the lower rate. For instance, if you cable an 8-Gb/s Fibre Channel
HIC to a 4-Gb/s HBA, the data transfer rate is 4 Gb/s.

= You cannot mix InfiniBand connections with other types of connections.

It is possible for a host to have both iISCSI (Ethernet) and Fibre Channel (HBA) adapters for connections to a
storage array that has a mix of HICs. Several restrictions apply to such configurations.

= The root boot feature is not supported for hosts with mixed connections to one storage array.
= Cluster configurations are supported for hosts with mixed connections to one storage array.

= When the host operating system is VMware, mixing of connection types within a partition is not supported.
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= When the host operating system is Windows, mixing of connection types within a storage patrtition is not
supported. A single server that attaches to multiple storage partitions on a single array must not have any
overlap in LUN number assignments given to the volumes.

= For other operating systems, mixed connection types from a host to a single storage array are not
supported.

1. Go to http://www.lsi.com/compatibilitymatrix/, and select the desired Developer Partner Program link.
Check its Compatibility Matrix to make sure you have an acceptable configuration.
The Compatibility Matrix provides this information:
- The latest hardware compatibility information
- The models of the HBAs that are supported
- The firmware requirements and the software requirements for the HBAs
2. Install your HBA according to the vendor documentation.

NOTE If your operating system is Windows Server 2008 Server Core, you might have additional
installation requirements. Refer to the Microsoft Developers Network (MSDN) for more information about
Windows Server 2008 Server Core. You can access these resources from www.microsoft.com.

3. Install the latest version of the firmware for the HBA. You can find the latest version of the firmware for the
HBA at the HBA vendor website.

IMPORTANT The remaining steps are general steps to obtain the HBA host port World Wide Name
from the HBA BIOS utility. If you have installed the host context agent on all of your hosts, you do not need
to perform these steps. If you are performing these steps, the actual prompts and screens vary depending
on the vendor that provides the HBA. Also, some HBAs have software utilities that you can use to obtain the
world wide name for the port instead of using the BIOS utility.
4. Reboot or start your host.
5. While your host is booting, look for the prompt to access the HBA BIOS utility.
6. Select each HBA to view its HBA host port world wide name.
7. Record the following information for each host and for each HBA connected to the storage array:

- The name of each host

- The HBAs in each host

- The HBA host port world wide name of each port on the HBA

The following table shows examples of the host and HBA information that you must record.

Examples of HBA Host Port World Wide Names

Host Name Associated HBAs HBA Host Port World
Wide Name

ICTENGINEERING| Vendor x, Model y (dual port) | 37:38:39:30:31:32:33:32
37:38:39:30:31:32:33:33

Vendor a, Model y (dual port) | 42:38:39:30:31:32:33:42
42:38:39:30:31:32:33:44
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Host Name Associated HBAs HBA Host Port World
Wide Name
ICTFINANCE Vendor a, Model b (single 57:38:39:30:31:32:33:52

port)

Vendor x, Model b (single
port)

57:38:39:30:31:32:33:53
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Step 4 — Installing the Controller Tray

Things to Know — General Installation

The power supplies meet standard voltage requirements for both domestic and worldwide operation.

. IMPORTANT Make sure that the combined power requirements of your trays do not exceed the power
capacity of your cabinet.

Steps to Install — CE7900 Controller Tray

1. Make sure that the cabinet is in the final location. Make sure that the cabinet installation site meets the
clearance requirements.

Airflow Direction Through and Clearance Requirements for the Controller Tray

1. 76-cm (30-in.) clearance in front of the cabinet
2. 61-cm (24-in.) clearance behind the cabinet

2. Lower the feet on the cabinet, if required, to keep it from moving.

3. Install the mounting rails in the cabinet. For more information, refer to the installation instructions that are
included with your mounting rails.

- If you are installing the mounting rails above an existing tray, position the mounting rails directly
above the tray.

- If you are installing the mounting rails below an existing tray, allow 17.8-cm (7.00-in.) clearance below
the existing tray.
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m NOTE If you are installing only FC4600 drive trays, make sure that you place the controller tray in
the middle portion of the cabinet while allowing room for drive trays to be placed above and below the
controller tray. As you add drive trays, position them below and above the controller tray, starting below
and alternating so that the cabinet does not become top heavy.

E NOTE If you are installing DE6900 drive trays, make sure that you place the controller tray so that
you can install all of the DE6900 drive trays below it. Install DE6900 drive trays starting from the bottom of
the cabinet.

.& WARNING (WO09) Risk of bodily injury —

>35 kg (70.5 |bs)

Three persons are required to safely lift the component.

4. With the help of two other persons, slide the rear of the controller tray onto the mounting rails, and make
sure that the top mounting holes on the controller tray align with the mounting rail holes of the cabinet.

The rear of the controller tray slides into the slots on the mounting rails.

m NOTE The rear of the controller tray contains two controllers. The top of the controller tray is the
side with the labels.
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Securing the Controller Tray to the Cabinet

4

TE201-00

Screws

Mounting Holes
Front

4. Top (with Labels)

5. Secure screws in the top mounting holes and the bottom mounting holes on each side of the controller
tray.

whN P

6. Install the bezel on the front of the controller tray.

7. Install the drive trays. Refer to "Step 7 — Connecting the Controller Tray to the Drive Trays" for information
about installing the FC4600 drive tray and the DE6900 drive tray.
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Step 5 — Connecting the Controller Tray to the Hosts

access volume

A special volume that is used by the host-agent software to communicate management requests and event
information between the management station and the storage array. An access volume is required only for in-
band management.

direct topology

A topology that does not use a switch.

Dynamic Host Configuration Protocol (DHCP)

CONTEXT [Network] An Internet protocol that allows nodes to dynamically acquire ('lease’) network
addresses for periods of time rather than having to pre-configure them. DHCP greatly simplifies the
administration of large networks, and networks in which nodes frequently join and depart. (The Dictionary of
Storage Networking Terminology)

in-band management

A method to manage a storage array in which a storage management station sends commands to the storage
array through the host input/output (I/O) connection to the controller.

out-of-band management

A method to manage a storage array in which a storage management station sends commands to the storage
array through the Ethernet connections on the controller.

stateless address autoconfiguration

A method for setting the Internet Protocol (IP) address of an Ethernet port automatically. This method is
applicable only for IPv6 networks.

switch topology

A topology that uses a switch.

topology

The logical layout of the components of a computer system or network and their interconnections. Topology
deals with questions of what components are directly connected to other components from the standpoint
of being able to communicate. It does not deal with questions of physical location of components or
interconnecting cables. (The Dictionary of Storage Networking Terminology)

World Wide Identifier (WWID)

CONTEXT [Fibre Channel] A unique 64-bit number assigned by a recognized naming authority (often using
a block assignment to a manufacturer) that identifies a node process or node port. A WWID is assigned for
the life of a connection (device). Most networking physical transport network technologies use a world wide
unique identifier convention. For example, the Ethernet Media Access Control Identifier is often referred to as
the MAC address. (The Dictionary of Storage Networking Terminology)
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Things to Know — Host Channels on the CE7900 Controller Tray
= Each controller has four dual-ported host channels.
= Each group of two channels is associated with one host interface card.

= Controller A is inverted from controller B, which means that its host channels are upside-down and
numbered in reverse order.

Host Channels on the Controllers — Rear View
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.‘. WARNING (WO03) Risk of exposure to laser radiation — Do not disassemble or remove any part of a
Small Form-factor Pluggable (SFP) transceiver because you might be exposed to laser radiation.

1. Host Channels

‘ ATTENTION Possible hardware damage — To prevent electrostatic discharge damage to the tray,
use proper antistatic protection when you handle tray components.

Things to Know — Host Interface Cards

The CE7900 controller tray supports several types of host interface cards (HICs) for different speeds an
protocol. Keep these guidelines in mind:

= 20-Gb/s InfiniBand

= 10-Gb/siSCSI

= 8-Gb/s Fibre Channel

= 4-Gb/s Fibre Channel

= 1-Gb/siSCSI

= A CE7900 controller tray with InfiniBand HICs must have only InfiniBand HICs.

= If you connect a 4-Gb/s Fibre Channel HIC with an 8-Gb/s HBA on a host, the data transfer rate is 4 Gb/s.

= A controller might have a mix with one 4-Gb/s Fibre Channel HIC and one 8-Gb/s Fibre Channel HIC or it
might have a mix with one Fibre Channel HIC and one 1-Gb/s iSCSI HIC or one 10-Gb/s iSCSI HIC.

= When HICs are mixed, each controller in a duplex system must have the exact same HIC configuration.
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= When Fibre Channel HICs with different data rates are mixed and you are cabling for redundancy, cable
the HBAs on the host to the HICs with the same data rate, one on controller A and one on controller B.

Make sure that you have installed your host adapters. Refer to the documentation for your host adapters for
information about how to install the host adapter and how to use the supplied configuration utilities.

The figures in this section show Fibre Channel connections as examples and identify HBA1 and HBA2 as
connecting points on the hosts. For other configurations, these connecting points might be host channel
adapters (HCAs) for InfiniBand connections, Ethernet adapters for iISCSI connections, or a combination of
one HBA and one iSCSI Ethernet adapter.

Fibre Channel and InfiniBand connections require fiber-optic cables. Connections for iISCSI require copper
cables with RJ-45 connectors. The cabling patterns are the same for all types of cables and connectors.

IMPORTANT Small Form-factor Pluggable (SFP) transceivers are required for Fibre Channel and
InfiniBand host connections for 20-Gb/s InfiniBand, 10-Gb/s iSCSI, 8-Gb/s Fibre Channel, and 4-Gb/s Fibre
Channel connections, each requires a different type of SFP transceiver. Be sure to use SFP transceivers that
match the data rate and protocol for the connection that you are making.

This procedure is for a direct topology as shown in Figure 1-1. See Figure 1-2 and Figure 1-3 for example
cabling patterns for fabric and mixed topologies. A Fibre Channel host connections require SFP transceivers
in the HIC and in the HBA.

1. |Ifyou are cabling a Fibre Channel connection, make sure that an SFP transceiver is inserted into the host
port on the HIC and the corresponding port on the HBA in the host. Make sure that any black plastic plugs
that might be present are removed from the SFP transceivers.

2. Starting with the first host channel of each controller, perform one of these actions:
- For a Fibre Channel or an InfiniBand connection, plug one end of the cable into the SFP transceiver
in a port.
- For aniSCsI connection, plug the RJ-45 connector on one end of the cable directly into a port.
3. Plug the other end of the cable into one of the host adapter ports in the host.
- For a Fibre Channel or an InfiniBand connection, plug one end of the cable into the SFP transceiver
in a port.
- For aniSCsI connection, plug the RJ-45 connector on one end of the cable directly into a port.
Make sure that the speed and protocol used by the host adapter match those used by the HIC.
4. Affix a label to each end of the cable with the following information. A label is very important if you need to
disconnect cables to service a controller.
- The host name and the host adapter port
- The controller ID (for example, controller A)
- The host channel ID (for example, host channel 1)

Example label abbreviation — Assume that a cable is connected between port 1 in HBA 1 of a host
named Engineering and host channel 1 of controller A.

P o

Heng-HBAl1/Pl, CtA-Hchl
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. NOTE If you are cabling for a fabric or mixed topology, include the appropriate switch name and
port number on the label.

5. Repeat step 2 through step 4 for each controller and host channel that you intend to use.

. NOTE If you do not use a host channel, remove the SFP transceiver. You can use a 4-Gb/s SFP
transceiver in a drive channel port or in an ESM on the drive tray.

Direct Topology — One Host and a Dual-Controller Controller Tray

HBA 1 HBA 2

74161-01

rd S
{ Vﬁlmmox
NUJf___| ZUd [
150 1SOH | ¥SOH
Host Host —| Host
Ch1 Ch2 |”""| ChN
Controller B —‘

The box on the top in the preceding figure is the host, and the box on the bottom is the controller tray.
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Fabric Topology — One Host and a Dual-Controller Controller Tray with a Switch

HBA 1—HBA 2
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N aes| EHD YD
194 | 1S0H || ¥SOH
Host [| Host Host
Ch1 Ch2 |”°7| ChN
Controller B
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The box on the top of the switch in the preceding figure is the host, and the box on the bottom is the controller
tray.
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Mixed Topology — Three Hosts and a Dual-Controller Controller Tray

T4165-01

(fdgqoonon] (Ndogoooan|

Switches

Pl "N
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NYD |___| TUD [
104 [~7| ysoy || 1s0H
Host [ Host [—| Host
Ch1 Ch2 (77| ChN

Controller B

The boxes on the top of the switch in the preceding figure are the hosts, and the box on the bottom is the
controller tray.

. IMPORTANT The highest numbered host channel might be reserved for use with the Remote
Volume Mirroring premium feature. If Remote Volume Mirroring connections are required, do not connect
a host to the highest-numbered host channel.
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Step 6 — Installing the Drive Trays for the CE7900 Controller Tray
Configurations

= Special site preparation is not required for these trays beyond what is normally found in a computer lab
environment.

= The power supplies meet standard voltage requirements for both domestic and worldwide operation.

m IMPORTANT If you are installing the CE7900 controller tray in a cabinet with other drive trays, make
sure that the combined power requirements of the controller tray and the other drive trays do not exceed the
power capacity of your cabinet.

m IMPORTANT After you install the drive tray, you might replace drives or install additional drives. If you
replace or add more than one drive without powering down the drive tray, install the drives one at a time. Wait
10 seconds after you insert each drive before inserting the next one.

= [f you are installing FC4600 drive trays and the CE7900 controller-drive tray at the same time, take these
precautions:

- Install the controller-drive tray in a location within the cabinet that lets you evenly distribute the drive
trays around the controller-drive tray.
- Keep as much weight as possible in the bottom half of the cabinet.

.& ATTENTION Potential damage to drives — Turning the power off and on without waiting for the drives
to spin down can damage the drives. Always wait at least 60 seconds from when you turn off the power until
you turn on the power again.

m IMPORTANT After you install the drive tray, you might replace drives or install additional drives. If you
replace or add more than one drive without powering down the drive tray, install the drives one at a time. Wait
10 seconds after you insert each drive before inserting the next one.

= If you are installing DE6900 drive trays and the CE7900 controller tray at the same time, take these
precautions:
- Keep as much weight as possible in the bottom half of the cabinet.

- Install the DE6900 drive trays in the bottom of the cabinet, placing the controller tray directly above
them.

- Do not handle the drives in each of the five drawers of the DE6900 drive tray unless absolutely
necessary.

.& ATTENTION Risk of bodily injury — Do not use equipment in the cabinet as a shelf or work space.

.d'.'i ATTENTION Risk of equipment damage — You must install the DE6900 drive tray must be installed
in a cabinet before performing any service operations, such as operating or moving drawers. Place the
DEG6900 drive tray on a flat surface for transportation by using a cart or a mechanized lift.
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.& ATTENTION Potential damage to drives — Turning the power off and on without waiting for the drives
to spin down can damage the drives. Always wait at least 60 seconds from when you turn off the power until
you turn on the power again.

.&. WARNING (W15) Risk of bodily injury — An empty tray weighs approximately 56.7 kg (125 Ib).
Three persons are required to safely move an empty tray. If the tray is populated with components, a
mechanized lift is required to safely move the tray.

Refer to the Storage System Site Preparation Guide on the SANtricity ES Storage Manager Installation DVD
for important considerations about cabinet installation.

iﬁ. WARNING (W09) Risk of bodily injury —

>35 kg (70.5 |bs)

Three persons are required to safely lift the component.

.&. WARNING (WO05) Risk of bodily injury — If the bottom half of the cabinet is empty, do not install
components in the top half of the cabinet. If the top half of the cabinet is too heavy for the bottom half, the

cabinet might fall and cause bodily injury. Always install a component in the lowest available position in the
cabinet.

Install the FC4600 drive tray into an industry standard cabinet.

This procedure describes how to install the mounting rails into an industry standard cabinet.

.& ATTENTION Possible hardware damage — To prevent electrostatic discharge damage to the tray,
use proper antistatic protection when handling tray components.

1. Make sure that the cabinet is in the final location. Make sure that you meet the clearance requirements
shown below.
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Drive Tray Airflow and Clearance Requirements

1. 76 cm (30in.) clearance in front of the cabinet
2. 61 cm (24 in.) clearance behind the cabinet

. NOTE Fans pull air through the tray from front to rear across the drives.

2. Lower the feet on the cabinet to keep the cabinet from moving.
3. Remove the drive tray and all contents from the shipping carton.

4. Position the mounting rails in the cabinet.

LSI Corporation
- 454 -



SANtricity_10.77 February 2011

Positioning the Mounting Rails in the Cabinet
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Mounting Rail

Existing Tray

Clearance Above and Below the Existing Tray

Screws for Securing the Mounting Rail to the Cabinet (Front and Rear)
5. Industry Standard Cabinet

- If you are installing the mounting rails above an existing tray, position the mounting rails directly
above the tray.

- If you are installing the mounting rails below an existing tray, allow 8.8-cm (3.5-in.) vertical clearance
for the drive tray.

5. Attach the mounting rails to the cabinet by performing these substeps:

1.
2.
3.
4.

a. Make sure that the adjustment screws on the mounting rail are loose so that the mounting rail can
extend or contract as needed.
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Attaching the Mounting Rails to the Cabinet
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1. Cabinet Mounting Holes
2. Adjustment Screws for Locking the Mounting Rail Length
3. Mounting Rails
4. Clip for Securing the Rear of the Drive Tray
b. Place the mounting rail inside the cabinet, and extend the mounting rail until the flanges on the
mounting rail touch the inside of the cabinet.

c. Make sure that the alignment spacers on the front flange of the mounting rail fit into the mounting
holes in the cabinet.

The front flange of each mounting rail has two alignment spacers. The alignment spacers are
designed to fit into the mounting holes in the cabinet. The alignment spacers help position and hold
the mounting rail.
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Alignment Spacers on the Mounting Rail
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1. Alignment Spacers
d. Insert one M5 screw through the front of the cabinet and into the top captured nut in the mounting rail.
Tighten the screw.

e. Insert two M5 screws through the rear of the cabinet and into the captured nuts in the rear flange in
the mounting rail. Tighten the screws.

f. Tighten the adjustment screws on the mounting rail.
0. Repeat substep a through substep f to install the second mounting rail.
6. With the help of two other persons, slide the rear of the drive tray onto the mounting rails.

The mounting holes on the front flanges of the drive tray align with the mounting holes on the front of the
mounting rails.

7. Secure the front of the drive tray to the cabinet by using four screws.
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Attaching the Front of the Drive Tray
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1. Screws for Securing the Front of the Drive Tray
8. Using two screws, attach the flange on each side of the rear of the drive tray to the mounting rails.

Procedure — Installing Drives for the FC4600 Drive Tray

In some situations, the drive tray might be delivered without the drives installed. Follow the steps in this
procedure to install the drives. If your drive tray already has drives installed, you can skip this step and go to
“Things to Know — AC Power Cords”.

‘ ATTENTION Risk of equipment malfunction — To avoid exceeding the functional and environmental
limits, install only drives that have been provided or approved by the original manufacturer. Drives might be
shipped but not installed. System integrators, resellers, system administrators, or users can install the drives.
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. NOTE The installation order is from left to right. The installation order is important because the drives

might already contain configuration information that depends upon the correct sequence of the drives in the
tray.

1. Beginning with the first drive slot in the left side of the drive tray, place the drive on the slot guides, and
slide the drive all the way into the slot.

2. Push the drive handle down to lock the drive securely in place.

Installing a Drive in a FC4600 Drive Tray

1. Drive Handle
3. Install the second drive to the right of the first drive.

4. Install each drive to the right of the last installed drive.

Things to Know — Link Rate Switch on the FC4600 Drive Tray

. IMPORTANT Change the Link Rate switch only when the power is not turned on to the drive tray.

= Use the Link Rate switch to select the data transfer rate between the ESMs, the drives, and the
controllers. The Link Rate switch is located on the rear of the drive tray on the ESMs.

= All drive trays that are connected to the same drive channel must be set to operate at the same data
transfer rate (speed).

= The drives in the drive tray must support the selected link rate speed.
= The setting of the Link Rate switch determines the speed of the drives.

= If adrive in the drive tray does not support the link rate speed, the drive will show up as a bypassed drive
in the storage management software.

. IMPORTANT Change the Link Rate switch only when no power is applied to the drive tray.
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Setting the Link Rate Switch on the FC4600 Drive Tray — Front View
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1. Link Rate Switch (4 Gb/s or 2 Gb/s)

Link Rate LEDs on the FC4600 Drive Tray — Rear View
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1. Link Rate LEDs Right On = 2 Gb/s Left and Right On =4 Gb/s

Procedure — Setting the Link Rate Switch on the FC4600 Drive Tray

1. Check to see if the Link Rate switch is set to the 4-Gb/s data transfer rate.

- Ifthe link rate is set to 4-Gb/s, you do not need to change the setting.
- Ifthe link rate is set to 2-Gb/s, go to step 2.
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2. Make sure that no power is applied to the drive tray.

3. Move the switch to the 4-Gb/s (left) position.
Steps to Install — DE6900 Drive Tray

Install the DE6900 drive tray an industry standard cabinet that has a depth of 100 cm (40 in.).

A minimum depth of 76 cm (30 in.) must exist between the front EIA support rails and the rear EIA support
rails.

1. Make sure that the cabinet is in the final location. Make sure that you meet the clearance requirements
shown in the following figure.

Drive Tray Airflow and Clearance Requirements for the DE6900 Drive Tray

1. 81 cm (32in.) clearance in front of the cabinet
2. 61 cm (24 in.) clearance behind the cabinet

. NOTE Fans pull air through the drive tray from front to rear across the drives.

2. Lower the feet on the cabinet to keep the cabinet from moving.

.‘. WARNING (W09) Risk of bodily injury —

>35 kg (70.5 Ibs)

Three persons are required to safely lift the component.
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.‘. WARNING (W15) Risk of bodily injury — An empty tray weighs approximately 56.7 kg (125 Ib).
Three persons are required to safely move an empty tray. If the tray is populated with components, a
mechanized lift is required to safely move the tray.

3. With the help of at least two other persons, remove the drive tray and all of the contents from the shipping
carton, using the four drive tray handles (two to a side) as shown in the following figure. Set the drive tray
aside.

DEG6900 Drive Tray with Drive Tray Handles (Two on Each Side)
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4. Position the mounting rails in the cabinet.
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Positioning the DE6900 Mounting Rails in the Cabinet
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Screws for Securing the Mounting Rail to the Cabinet (Front)

Screws for Securing the Mounting Rail to the Cabinet (Rear)

Existing Tray

4. Industry Standard Cabinet

- If you are installing the mounting rails above an existing tray, position the mounting rails directly
above the tray.

- If you are installing the mounting rails below an existing tray, allow 17.8-cm (7-in.) vertical clearance
for a DE6900 drive tray.

5. To attach the mounting rails to the cabinet, perform these substeps:

whN P

a. Make sure that the adjustment screws on the mounting rail are loose so that the mounting rail can
extend or contract as needed.
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Attaching the Mounting Rails to the Cabinet
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1. Front of the Mounting Rail
2. Two M4 Screws for the Rear EIA Support Rail
3. Front of the Cabinet
4. Two M5 Screws for the Front EIA Support Rail
5. Adjustable Rail Tightening Screws
6. Rear Hold-Down Screw
7. Cabinet Mounting Holes on the Front EIA Support Ralil
8. Cabinet Mounting Holes on the Rear EIA Support Rail
9. Mounting Rail Lip

Remove the rear hold-down screw. It protrudes from the inside of the rail and prevents you from
sliding the drive tray onto the rails.

Place the mounting rail inside the cabinet, and extend the mounting rail until the flanges on the
mounting rail touch the inside of the cabinet.

Insert one M5 screw through the front of the cabinet, and screw it into the top captured nut in the
mounting rail.

Insert two M4 screws through the rear of the cabinet, and screw them into the captured nuts in the
rear flange in the mounting rail.

Tighten the adjustment screws on the mounting rail.
Repeat substep a through substep f to install the second mounting rail.

Insert one M5 screw through the front of the mounting rail. This screw will attach the drive tray to the
cabinet.

6. Remove the bezel from the front of the drive tray.
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.&. WARNING

(WO09) Risk of bodily injury —

>35 kg (70.5 |bs)

Three persons are required to safely lift the component.

.&. WARNING (W15) Risk of bodily injury — An empty tray weighs approximately 56.7 kg (125 Ib).
Three persons are required to safely move an empty tray. If the tray is populated with components, a
mechanized lift is required to safely move the tray.

7. With the help of at least two other persons, slide the rear of the drive tray onto the mounting rails. The
drive tray is correctly aligned when the mounting holes on the front flanges of the drive tray align with the
mounting holes on the front of the mounting rails.

8. After the drive tray is correctly aligned, use your thumb to unlatch the four drive handles (two to a side),
and remove the handles from the drive tray, from the rear to the front as shown in the following figure.
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Removing a Drive Handle from the DE6900 Drive Tray
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1. Pull the thumb latch away from the drive tray to detach the hook.
2. Shift the handle down to release the other four hooks.
3. Move the handle away from the drive tray.

9. Secure the front of the drive tray to the cabinet. Use the four screws to attach the flange on each side of
the front of the drive tray to the mounting rails.
a. Insert two 10-32 screws through the bottom holes of a flange on the drive tray so that the screws go
through the EIA support rail and engage the bottom captured nuts in the mounting rail. Tighten the
screws.

b. Repeat substep a for the second flange.
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Attaching the Front of the DE6900 Drive Tray
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1. Four Screws for Securing the Front of the Drive Tray
10. Secure the side of the drive tray to the mounting rails by performing these substeps:

a. Insert a 10-32 screw through the side sheet metal of the drive tray into the captured nut on the side of
the mounting rail. Tighten the screws.

b. Repeat substep a for the other side.

. NOTE After the drive tray is installed, make sure that seven screws are on each side (right and left)
of the cabinet.

. NOTE Make sure that each drive drawer in the drive tray is securely fastened to ensure correct air
flow to the drives.
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Securing the DE6900 Drive Tray to the Rails

1. 10-32 Screw

DE6900 Drive Tray Installed in the Cabinet
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11. Attach the bezel onto the front of the drive tray.
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Procedure — Installing Drives in the DE6900 Drive Tray

The DE6900 drive tray is shipped with the drive drawers installed, but the drives are not installed. Follow the
steps in this procedure to install the drives.

‘ ATTENTION Risk of equipment malfunction — To avoid exceeding the functional and environmental
limits, install only drives that have been provided or approved by the original manufacturer. Drives might be
shipped but not installed. System integrators, resellers, system administrators, or users can install the drives.

. IMPORTANT The installation order within each drawer is from left to right in rows. Slots 1, 4, 7 and

10 must have a drive installed in these locations to make sure there is sufficient air flow to the drives. To
verify these slots, consult the overlay on the front of each of the five drive drawers. Make sure the four drives
in each row are adjacent to each other. The long edge of each drive should touch the drive next to it. To
maintain a uniform airflow across all drive drawers, the drive tray must be configured with a minimum of 20
drives, with four drives in the front row of each of the five drive drawers.

e

B2004-01

1. Slots 1, 4,7, and 10 in the DE6900 Drive Tray

‘. ATTENTION Risk of equipment malfunction — For the DE6900 drive tray, you can only replace one
canister or drive at a time. Refer to the “Replacing a Failed Drive” instructions on the SANtricity ES Storage
Manager Installation DVD, and make sure you have the replacement drive in hand before starting the task.

1. Starting with the top drawer in the drive tray, release the levers on each side of the drawer by pulling both
towards the center.

Levers on the Drive Drawer

=, =,
L= 82008-03 =

2. Pull on the extended levers to pull the drive drawer out to its full extension without removing it from the
drive tray.

3. Starting with the first drive, raise the drive handle to the vertical position.
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Raised Drive Handle

4. Align the two raised buttons on each side over the matching gap in the drive channel on the drawer.

Side View of Drive with Raised Handle
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1. Raised Buttons

Ba012-02

5. Lower the drive straight down, and then rotate the drive handle down until the drive snaps into place

under the drive release lever.
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Drive Release Lever Locked by the Drive Handle

1. Drive Release Lever
2. Drive Handle

6. Install the other drives in rows from left to right, front to back, until the drive drawer is fully populated.

Fully-Populated Drive Drawer

B2004-00

7. Push the drive drawer all the way back into the drive tray, and close the levers on each side of the drive
drawer.

‘ ATTENTION Risk of equipment malfunction — Make sure you push both levers to each side so
that the drive drawer is completely closed. The drive drawer must be completely closed to prevent excess
airflow, which has the potential to damage the drives.

8. Continue onto the next drive drawer, repeating step 1 through step 7 for each drive drawer in the
configuration.
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Step 7 — Connecting the Controller Tray to the Drive Trays

Key Terms

drive channel

The path for the transfer of data between the controllers and the drives in the storage array.

trunked connection

A connected device pair with two or more cables connecting the two devices. In other words, each device has
two or more channel ports that are connected to two or more channel ports on the other device.

Things to Know — CE7900 Controller Tray

.‘. WARNING (WO03) Risk of exposure to laser radiation — Do not disassemble or remove any part of a
Small Form-factor Pluggable (SFP) transceiver because you might be exposed to laser radiation.

‘. ATTENTION Possible hardware damage — To prevent electrostatic discharge damage to the tray,
use proper antistatic protection when you handle tray components.

= The CE7900 controller tray supports only FC4600 drive trays and DE6900 drive trays. You cannot
connect any other type of drive tray to the controller tray.

= Each controller has four drive channels, and each drive channel has two ports, so each controller has
eight drive ports.

= Controller A is inverted from controller B, which means that its drive channels are upside-down and
numbered in reverse.

Drive Channel Ports on the Controller Tray — Rear View

Bk o ———
( )
P

Controller A
(inverted)

I -

; o

Controller B

Y=
\|fﬂg @F‘?@L

TE202-00

1. Drive Channel Ports

= A controller tray has eight redundant path pairs that are formed using one drive channel of controller A
and one drive channel of controller B. The following figure shows the redundant pairs in a controller tray.
The following table lists the numbers of the redundant path pairs and the drive ports of the drive channels
from which the redundant path pairs are formed.
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- IMPORTANT To maintain data access in the event of the failure of a controller, an ESM, or a drive
channel, you must connect a drive tray or a string of drive trays to both drive channels on a redundant path

pair.

Redundant Path Pairs on the Controller Tray

LA
v €

o

Controller A
{inverted)

Controller B

=
== [ R —
76202.03
Redundant Path Pairs on a Controller Tray
Drive Drive Drive Drive
Ports on Channels on | Ports on Channels on
Controller A | Controller A | Controller B | Controller B
Port 8 Channel 1 Port 1 Channel 5
Port 7 Channel 1 Port 2 Channel 5
Port 6 Channel 2 Port 3 Channel 6
Port 5 Channel 2 Port 4 Channel 6
Port 4 Channel 3 Port 5 Channel 7
Port 3 Channel 3 Port 6 Channel 7
Port 2 Channel 4 Port 7 Channel 8
Port 1 Channel 4 Port 8 Channel 8

Things to Know — DE6900 Drive Tray

Each DE6900 drive tray can contain a maximum of 60 drives. The ESMs on the DE6900 drive tray contain
two sets of In and Out ports, one set for standard cabling and another for use with drive-side trunking. This
document describes standard cabling. Refer to the Hardware Cabling electronic document topics or the

SANTtricity ES Storage Manager Installation DVD for information on cabling with drive-side trunking.

The DE6900 drive tray is large and heavy. It requires special handling for installation. For more information,
refer to "Steps to Install — DE6900 Drive Tray".
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DE6900 Drive Tray — Rear View

Qo0

1. Standard In and Out Ports
2.  Drive-Side Trunking In and Out Ports

Things to Know — FC4600 Drive Tray

= Each FC4600 drive tray can contain a maximum of 16 drives.

= The ESMs on the FC4600 drive tray contain two sets of In and Out ports (labeled 1A and 1B and 2A and

2B). Use only port 1A and port 1B. Port 2A and port 2B are reserved for future use.

. NOTE Make sure that an SFP transceiver is not inserted into port 2A or port 2B of the ESMs. The

amber LED on the ESM comes on if an SFP transceiver is inserted in any of these ports.

= ESM B is installed right-side-up, and ESM A is installed upside-down. Keep this in mind when you

connect cables to this drive tray.

FC4600 Drive Tray — Rear View
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ESM A (Inverted)
ESM B
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i

Port 1A (In) and Port 1B (Out)
Port 2A and Port 2B (Reserved)

;

b

LSI Corporation

474 -



SANtricity_10.77 February 2011

When a mix of FC4600 drive trays and DE6900 drive trays is cabled to the controller tray, the total number of
drives must not exceed 448. If FC4600 drive trays and DE6900 drive trays are mixed on the same loop, the
loop must not have more than two DE6900 drive trays or more than seven FC4600 drive trays.

Cable drive trays to the controller tray by using fiber-optic cables with Small Form-factor Pluggable (SFP)
transceivers for 4-Gb/s Fibre Channel connections. The figures in "Procedure — Connecting DE6900 Drive
Trays and FC4600 Drive Trays to the CE7900 Controller Tray" shows representative configurations for
standard cabling.

You can cable the CE7900 controller tray to DE6900 drive trays, FC4600 drive trays, or a combination of

the two. No more than seven FC4600 drive trays may be cabled to one loop pair and no more than 28 total
FC4600 drive trays may be cabled to the controller tray. No more than two DE6900 drive trays may be cabled
to one loop pair and no more than eight total DE6900 drive trays may be cabled to the controller tray.

If you are adding the drive tray to an existing storage array, look at the storage array profile for your storage
array. The storage array profile shows information about the number of drive trays that are supported by your
storage array. The storage array profile shows this information:

= The number of drive trays that are currently attached to the storage array

= The number of drive trays that you are allowed to add to the storage array

IMPORTANT Do not add more drive trays than the storage array supports. Adding more drive trays
makes the storage array invalid. You cannot perform configuration operations, but you can continue to
transfer I/O data to the existing volumes.

HotScale™ technology lets you configure, reconfigure, add, or relocate storage array capacity without
interrupting user access to data. Contact a Customer and Technical Support representative before
proceeding. Refer to the on the SANTtricity ES Storage Manager Installation DVD for more information.

.& ATTENTION Possible loss of data access — Contact a Customer and Technical Support
representative if you plan to add a drive tray to an existing storage array under either of the following
conditions: The power is not turned off to the controller tray, or data transfer continues to the storage array.

NOTE This procedure describes standard cabling for the DE6900 drive tray and the FC4600 drive
tray. Drive-side trunking for the DE6900 drive tray follows a different pattern. Refer to either the Hardware
Cabling electronic document topics or to the PDF on the SANtricity ES Storage Manager Installation DVD for
information on how to cable for drive-side trunking.

1. Insert an SFP transceiver into the drive channel port, and plug one end of the fiber-optic cable into the
drive channel port.

NOTE Before you use an SFP transceiver, if a black, plastic plug is in the port where the SFP
transceiver will be inserted, remove the plug.
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Insert an SFP transceiver into the applicable In (1A) port or Out (1B) port on the ESM in the drive tray,
and plug the other end of the fiber-optic cable into the applicable In (1A) port or Out (1B) port.

Affix a label to each end of the cable using this recommended scheme. A label is useful if you need to
disconnect cables later to service a controller.

- The controller ID (for example, controller A)

- The drive channel number and the port ID (for example, drive channel 1, port 4)

- The ESM ID (for example, ESM A)

- The ESM port ID (for example, 1A or 1B)

- Thedrive tray ID

Example label abbreviation— Assume that a cable is connected between drive channel 1, port 4, of
controller A to the Out (1B) port of the left ESM (A) in drive tray 1. A label abbreviation could be as
follows.

Ct A-Dchl/ P4, Dnil-ESM A(left), IB

Repeat step 1 through step 3 for each controller and drive channel that you intend to use.

- NOTE You must connect the cables from one drive tray to the next (daisy-chaining), starting with
the ninth FC4600 drive tray. If only DE6900 drive trays are used, all drive trays up to the maximum of
eight are connected directly to the CE7900 controller tray for standard cabling.

Example: In the cabling configuration figures that follow, the controller tray is placed in the center, and the
controllers are labeled as A and B. The FC4600 drive trays are placed above the controller tray and below
the controller tray. The DE6900 drive trays are placed below the controller tray, beginning at the bottom of the
cabinet. The drive trays are labeled as 1, 2, 3, and so on.

One CE7900 Controller Tray and One DE6900 Drive Tray

A
B

Bl PE @ [E0

%Eﬂlj

O :

T4180-01

One CE7900 Controller Tray and Two DE6900 Drive Trays
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One CE7900 Controller Tray and Two FC4600 Drive Trays

One CE7900 Controller Tray and Three DE6900 Drive Trays
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One CE7900 Controller Tray and Four DE6900 Drive Trays
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One CE7900 Controller Tray and Four FC4600 Drive Trays
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One CE7900 Controller Tray and Six FC4600 Drive Trays
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One CE7900 Controller Tray and Eight DE6900 Drive Trays
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One CE7900 Controller Tray and