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Preface

IBM® BladeCenter® remains an innovative solution to running business
solutions. IBM BladeCenter builds on the IBM commitment to integrating server,
storage, and networking functionality with technology exchange and
heterogeneous management. IBM BladeCenter offers the ease, density,
availability, affordability, and scalability that are central to the blade technology
promise.

IBM BladeCenter S combines the power of blade servers with integrated storage.
It can hold up to six blade servers and up to 12 shared hot-swap 3.5-inch disk
drives in just 7U of rack space.

BladeCenter S is the ideal solution for a branch office or distributed environment
where servers, switches, and shared storage are all in one unit, or in
environments where only 110V power is available.

This IBM Redbooks® publication provides a stand-alone reference compendium
that you can use to quickly and easily set up a BladeCenter S. The book includes
these sections:

An overview of IBM BladeCenter servers and technology

A technical review of the BladeCenter S and its options

An in-depth explanation of storage zoning and configuration

Step-by-step setup guides for both the advanced management module and
Storage Configuration Manager

This book was written for a technical audience with limited or no experience with
IBM BladeCenter solutions. After reading it, you should be able to successfully
implement the BladeCenter S, customized to your specific needs.

Authors

This book was produced by a team of specialists from around the world working
at the International Technical Support Organization (ITSO), Raleigh Center.
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Introduction to the IBM
BladeCenter S chassis

The IBM BladeCenter S is designed for small and midsized offices. and for
distributed environments. The BladeCenter S is a high-density, high-performance
integrated rack-mounted server system. It supports up to six blade servers that
can share common resources, such as power, cooling, management, 1/O
resources, and storage within a single BladeCenter S chassis.

This chapter introduces IBM BladeCenter with the following topics:

1.1, “IBM BladeCenter” on page 2

1.2, “Why BladeCenter S” on page 4

1.3, “BladeCenter concepts and terminology” on page 5

1.4, “Disk Storage Module and Storage concepts” on page 8
1.5, “Blade servers” on page 11

1.6, “BladeCenter S server support matrix” on page 26
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1.1 IBM BladeCenter

Since 2002, there have been numerous improvements and enhancements to the
original BladeCenter. However, the core concepts and terminology have
remained the same. This section contains a summary of the most important
concepts and components that are used throughout this paper.

Currently, there are four chassis in the BladeCenter family:

IBM BladeCenter S has internal storage, autosensing power supplies (110 V
or 220 V), and a simple “select and click” setup wizard. It is designed for small
to medium size businesses and remote offices.

IBM BladeCenter E provides the greatest blade density per rack of the
BladeCenter family, high levels of energy efficiency, and support for a wide
range of common I/O fabrics.

IBM BladeCenter H delivers high performance, extreme reliability, and
ultimate flexibility for the most demanding IT environments.

IBM BladeCenter HT models are designed for high-performance flexible
telecommunications environments. They support high-speed internetworking
technologies, such as 10G Ethernet, and provide a robust platform for
next-generation networks (NGNs).

All four chassis share a common set of blades and standard switch modules.
Additionally, BladeCenter H and HT offer high-speed I/O bays for high-speed
switches such as 10 Gb Ethernet or QDR InfiniBand.

The IBM BladeCenter S is a departure from the rest of the BladeCenter family
because it is specifically designed to be used outside of the data center. Acting
on feedback from the small to medium size marketplace, IBM created a chassis
that has similar features to the other models, but in a much more flexible and
customizable form factor. The BladeCenter S uses the existing product portfolio
of the BladeCenter family, and adds a few new model-specific options.
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The BladeCenter S is shown in Figure 1-1.
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Figure 1-1 IBM BladeCenter S

One of the most unique aspects of the BladeCenter S is its onboard SAS/SATA
storage capability. The chassis can accommodate up to twelve 3.5-inch hard disk
drives in two standard storage modules. These disks can be assigned and
accessed directly by the blades in the chassis. For more information about the
BladeCenter S chassis, see Chapter 2, “BladeCenter S technical overview” on
page 29.

Although the BladeCenter S has many unique features, its ultimate strength lies
in its ability to use almost all of the existing BladeCenter blade servers and I/0
modules. Because of this unprecedented interoperability, BladeCenter S can be
configured to provide enterprise level functionality and availability in virtually any
environment.

The BladeCenter S chassis allows for either six single-slot blade servers or three
double-slot blade servers. However, several blade server models and widths can
be intermixed in one chassis simultaneously to support virtually any requirement
(subject to power and cooling requirements). For more information about each of
the current Blade models, see 1.6, “BladeCenter S server support matrix” on
page 26.
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1.2 Why BladeCenter S

4

IBM BladeCenter S combines the power of blade servers with integrated storage,
all in an easy-to-use package that is designed specifically for the office and
distributed enterprise environment.

This configuration provides the following cost benefits over traditional rack
mounted servers, among others:

Blades and modules use the space inside their chassis efficiently, fitting more
computing density into the same physical space.

Blade nodes share the management, networking, power, and cooling
modules, offering lower overhead and cost savings.

In contrast to traditional rack-mounted servers, most blades and chassis
modules can be replaced without tools or special knowledge. This advantage
translates to improved reliability, faster service restoration after an outage,
and cheaper support costs.

Replaceable blades, storage, and networking modules mean that you can add
new and alternative technologies without replacing entire servers, enduring
long outages, or having to go through painful migrations.

Blades make it easier than ever to try new ideas and technologies to improve
your business.

Examples of good solutions for BladeCenter S

Company A has an older application that is central to their business model. It
requires an older version of Linux, is not virtualized, and the cost to move away
from the system is expensive. In the meantime, they want to test customer
analytic software that requires Windows Server 2012. Their storage
requirements are low, but the new software has robust system requirements.

Company A can benefit greatly from the BladeCenter S product line. They can
use an entry level HS23E blade to support older applications, and add a more
powerful x86 blade to support the new software. Using the drive and storage
modules in the chassis provides all of their business requirements in one
package. They would have four remaining slots for growth, increasing their speed
to market and lowering their overall support costs.

Company B is a large pharmacy retailer with several hundred locations
throughout the United States. Each location has nearly a hundred clients that
depend on a back-office server for the point of sale system. If the server crashes,
the entire location cannot service their customers. They have no onsite IT
personnel and no real data center environment in their stores. The business is
losing money as their rack mounted servers age in the environment. Company B

Implementing the IBM BladeCenter S Chassis



must remain flexible because retail trends change quickly and they do not want to
fall behind the competition.

Company B is also a good example of an environment where the BladeCenter S
can be a great benefit. The solution provides a flexible “store in a box” solution
that can run in the manager’s office or any secured location on the existing power
infrastructure. Store employees can be used for support by working with remote
personnel off-site. Adding two blades in a clustered configuration and using the
SAS RAID Modules provides a highly available solution that had plenty of room
for growth. It also provides support for Windows, Linux, or AIX across multiple
blade types.

1.3 BladeCenter concepts and terminology

This section describes the main terms and concepts that are described in this
book.

Figure 1-2 shows an illustration of the internal components of BladeCenter S.

Chassis

Expansion
Module
Bays

Advanced

Management
/ Module

Serial
<«— Pass-thru
Module
Module Blower
Bays Module

Figure 1-2 Exploded view of BladeCenter S components
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Figure 1-3 shows an illustration of the storage module for the BladeCenter S.

SAS / SATA
Hard Drive

(Present only when 2nd Storage
Module is not installed)

Figure 1-3 Exploded view of a storage module for BladeCenter S

The following are the commonly used terms:

Chassis

The term chassis typically refers to the physical frame of the BladeCenter,
including the interconnects that are contained within the frame: The midplane,
power supply, and blower modules.

Although the chassis does not possess any inherent intelligence, it does
contain a significant amount of circuitry. This circuitry is often referred to as
paths within the chassis. These paths comprise the backbone of the
BladeCenter and allow it to share the servers, switches, and power.

Blade servers

Any serve that is designed in the standard BladeCenter form factor is
considered to be a blade server, or blade. Blades are universal in size and
shape. They can be inserted in any of the existing BladeCenter portfolio.
However, processor power demands might prevent their usage in all chassis.

Blades consist of a system board, processors, memory, expansion ports, and
two redundant midplane connections. They do not contain a power supply,
cooling fan, or any directly accessible I/O connections. Blades rely on the
chassis to provide all necessary power, cooling, connectivity, and
management.
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Midplane

The midplane is the physical circuit board that is responsible for providing all
power and connectivity to the chassis’ blades. The midplane is set up so that
there is a series of upper connection points and an identical set of lower
connection points. These provide power and redundancy. On the opposite
side of the midplane are other numerous connection points, which allow for
power supply, blower, and expansion module bay connectivity.

The power supply and blower connections on the midplane function
independently of their upper or lower status. However, the expansion bays are
uniquely pathed to upper or lower connections points as they relate to blades.
The midplane does not possess any intelligence. It is strictly a pass-through
mechanism for blade, module bay, and power connectivity.

I/0 module bays

There are several /0O module bays, power supply bays, and management
module bays on all BladeCenter models. BladeCenter S also has a serial
pass-through bay and two storage module bays. These bays are all directly
connected to the midplane. However, they do not necessarily correlate to the
upper or lower connections of the blade servers.

Power supply and blower modules are independent of blade connectivity. The
management module bay can communicate to a blade through the upper or
lower midplane connection. The expansion module bays have committed
communication paths that are mapped directly to upper or lower connections
for the blade slots in the chassis.

Advanced management module

The advanced management module (AMM) is the center point for the
BladeCenter infrastructure intelligence. The AMM is the primary means of
management for the chassis, and controls all aspects of power, connectivity,
and communication. It uses an upgradeable firmware and web user interface
to run all routine hardware-based management tasks for blades, expansion
modules, and configuration of storage modules.

The AMM also acts as a proxy for expansion modules. This configuration
allows access by using direct (that is, IP address) or indirect (that is, internal
chassis) methods for specific module management.

Serial Pass-thru Module

When installed in a BladeCenter S, the Serial Pass-thru Module provides
direct serial console access to each blade slot in the system. This optional
module can be installed only in the Serial Pass-thru Module bay of a
BladeCenter S.

The module has six external RJ45 console access ports on it, each of which
is physically pathed directly to a blade slot. The module was designed for

Chapter 1. Introduction to the IBM BladeCenter S chassis 7



serial console access only, and it is not intended for use by modems or other
serial port devices.

Expansion card

To provide access to the I/O module bays in a BladeCenter, it is sometimes
necessary to install an expansion card (sometimes referred to as a daughter
card) on the system board of a blade server. When installed in a blade server,
the card enables extra paths to specific I/O module bays. The card typically
provides two paths, one to each 1/0 module bay, for redundancy.

Storage module

The concept of a chassis with a self-contained disk subsystem or storage
module is unique to the BladeCenter S. The module is fundamentally a
collection of disk drives that are made accessible through a SAS module and
a SAS daughter card. The SAS module is responsible for both the
provisioning of physical disk drives through zoning and for failover
redundancy when two SAS modules are present.

When installed, the SAS expansion card acts as an extra RAID controller for
the blade server. The expansion card can address only those disks that are
assigned to it from the SAS module, and can create arrays only from those
disks.

1.4 Disk Storage Module and Storage concepts

8

A storage module and the hard disk drives installed in that storage module are
commonly referred to as integrated shared storage. There are various hard disk
drive types available, so it is important to understand the features and benefits of
each type. This section explains the types that are supported in IBM
BladeCenters. Certain considerations must be taken into account because there
might be specific hardware requirements to support certain types.

SAS disk: Serial-Attached SCSI disks are designed for high performance
requirements where maximum throughput and transaction capability is
needed.

SATA disk: Serial Advanced Technology Attachment disks are designed to
provide lower-cost mass storage capacity, when compared to SAS disk. They
are designed for systems where performance is not a requirement.
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Near line (NL) disks: NL disks are designed to provide lower-cost mass
storage capacity, and can be either SATA or SAS disks.

1.4.1 Serial Advanced Technology Attachment (SATA)

Serial Advanced Technology Attachment (SATA or Serial ATA) is a successor of
the widely used Parallel Advanced Technology Attachment (PATA) or Enhanced
Integrated Drive Electronics (EIDE) interface used to attach separate drive
options, including HDDs.

Traditional or desktop SATA drives are intended for use in 8x5 hours of operation
(eight hours per day, five days per week) in low 1/O single user desktop workload
environments. They do not fit well into server environments.

IBM SATA HDDs provide reliable and most energy-efficient and cost-efficient
storage per GB for lightly loaded departmental applications that store user data,
such as file servers and email servers. They are also good for infrequent
bandwidth-intensive sequential workloads such as archives, imaging, multimedia
libraries, and disk backups.

1.4.2 Serial-Attached SCSI (SAS)

The serial-attached Small Computer System Interface (serial-attached SCSI, or
SAS) connectivity technology is an evolution of the parallel SCSI Interface. It is
intended to overcome performance and scalability limitations of bus topology
while providing enterprise-class reliability and software stack compatibility.

The most recent SAS specification features 6 Gbps SAS connectivity. Because of
its high performance, reliability, and scalability features, the SAS interface is
widely used in the IBM System x server systems for both internal and external
storage connectivity for wide range of applications and usage patterns.

In general, three types of devices form the SAS topology: SAS initiators, SAS or
SATA targets, and SAS expanders:

The initiators are the SAS controllers, that is, the IBM SAS RAID controllers or
SAS Host Bus Adapters (HBAs).

The targets are the end-point devices, such as disk or tape drives. SAS
targets can be directly connected to the SAS initiator ports, or indirectly
through SAS expanders (or even a sequence of SAS expanders).

The SAS expander is a switch device that connects more target devices to the
initiator than the number of ports the initiator has. This dramatically increases
SAS fabric scalability without sacrificing reliability and performance. In

addition, expanders support wide SAS links (or aggregated links) that consist
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of several narrow SAS links for expander-expander or expander-initiator
connections to increase overall performance of the fabric.

1.4.3 Near line disk drives (NL disks)

10

Data that are stored on an NL disk drive are intended to be accessed
infrequently, but require 24x7 availability. From the application perspective, these
drives are commonly used for storing archives, document images, multimedia
libraries, and backups. There are two types of NL drives: NL SATA and NL SAS.

NL SATA

NL SATA is also commonly referred as Enterprise SATA. These disks use native
SATA interfaces, and have the same capacity and performance characteristics as
traditional or desktop SATA drives. However, NL SATA drives have better
reliability and tolerance to vibration than traditional SATA drives, and are
designed for 24x7 hours of operation.

In general, reliability and tolerance to vibration of NL SATA drives are twice that of
traditional SATA drives. Vibration tolerance is important for deployment of
multi-drive arrays, such as RAID arrays, to eliminate risk of read/write errors and
retry cycles because of HDD rotational vibration interference.

Because of these advantages, IBM System x servers always use NL SATA drives
as they offer almost twice the reliability, better support of multi-drive RAID array
deployments, and 24x7 hours of operation (24 hours per day, 7 days per week) in
multi-user workload environments. They do so without significant cost
disadvantage when compared to desktop SATA drives.

NL SAS

NL SAS has the same performance, capacity, and reliability characteristics as NL
SATA drives. The only difference is that NL SAS drives provide native SAS
interface capabilities, including dual-RAID.

Redundant Array of Independent Disks (RAID)

To increase performance and reliability of the disk subsystem, Redundant Array
of Independent Disk (RAID) arrays are commonly used. A RAID array is a group
of physical disks that uses certain common method to distribute data across the
disks. The data are distributed by stripe units. A stripe unit is the portion of data
that are written to one disk drive immediately before the write operation
continues on next drive. When the last drive in array is reached, the write
operation continues on the first drive in the block that is adjacent to the previous
stripe unit written to this drive, and so on.
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The group of stripe units that are subsequently written to all drives in the array
(from the first drive to the last drive) before write operation continues on the first
drive, called a stripe. The process of distributing data in this way is called
striping. A stripe unit is a minimal element that can be read from or written to the
RAID array. Stripe units can contain data or recovery information.

The particular striping method that is used for data distribution is also known as
the RAID level. The RAID level reduces availability, performance, and available
storage capacity because achieving redundancy always lessens disk space by
the amount reserved for storing recovery information.

There are basic RAID levels (0, 1, 5, and 6) and spanned RAID levels (00, 10, 50,
and 60). Spanned RAID arrays combine two or more basic RAID arrays to
provide higher performance, capacity, and availability by overcoming limitation of
the maximum number of drives per array supported by a particular RAID
controller.

1.5 Blade servers

IBM BladeCenter servers support a wide selection of processor technologies and
operating systems. This flexibility allows you to run all of your diverse workloads
inside a single architecture. The slim, hot-swappable blade servers fit in a single
chassis similar to books in a bookshelf. Each blade server is an independent
server with its own processors, memory, storage, network controllers, operating
system, and applications. The blade server simply slides into a bay in the chassis
and plugs into a midplane or backplane, sharing power, fans, diskette drives,
switches, and ports with other blade servers.

The benefits of the blade approach are obvious to anyone tasked with running
down hundreds of cables strung through racks just to add and remove servers.
With shared switches and power units, precious space is freed up, and blade
servers enable higher density with far greater ease.

Note: This book covers only a subset of the blade servers that are supported
by the IBM BladeCenter S chassis, specifically the latest models. Table 1-8 on
page 27 shows a complete list of the blade servers that are supported in the
IBM BladeCenter S.

The following servers are covered in this section:

1.5.1, “BladeCenter HS23 server” on page 12
1.5.2, “BladeCenter HS23E server” on page 14
1.5.3, “BladeCenter HX5 server” on page 16
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1.5.4, “BladeCenter PS700, PS701, PS702 servers” on page 18
1.5.5, “BladeCenter PS703 server” on page 24

1.5.1 BladeCenter HS23 server

The IBM BladeCenter HS23 server types 7875 and 1929 are next-generation
high density, high performance, single-width blade servers. These servers can
support up to two multi-core Intel Xeon microprocessors. They are ideally suited
for medium and large businesses for virtualization, hosted client, SAP, and
enterprise applications.

Figure 1-4 shows the HS23 server with its cover removed.

( in tel' inside™
s P

Xeon'

Figure 1-4 BladeCenter HS23

Table 1-1 lists some of the standard features and specifications of the HS23
server.

Table 1-1 HS23 server specifications

Components Specifications

Processor Up to two Intel Xeon processor E5-2600 product family processors with
eight-core (up to 2.7 GHz), six-core (up to 2.9 GHz), quad-core (up to 3.3 GHz),
or dual-core (up to 3.0 GHz). Two QPI links up to 8.0 GT/s each. Up to 1600 MHz
memory speed. Up to 20 MB L3 cache.

Chipset Intel C600.
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Components

Specifications

Memory

Up to 16 DDR3 DIMM sockets (8 DIMMs per processor) using very low profile
(VLP) DIMMs. Support for up to 1600 MHz memory speed, depending on the
processor. Four memory channels per processor (2 DIMMs per channel).

Memory maximums

Up to 512 GB with 16x 16 GB RDIMMs and two processors.

Memory protection

ECC, Chipkill, memory mirroring, and memory rank sparing.

Disk drive bays

Two 2.5" hot-swap SAS/SATA drive bays that support SAS, SATA, and SSD
drives.

Maximum internal
storage

Up to 1.8 TB with 900 GB 2.5" SAS HDDs, up to 2 TB with 1 TB 2.5" NL SAS
HDDs, up to 2 TB with 1 TB 2.5" SATA HDDs, or up to 512 GB with 256 GB 2.5"
SATA SSDs. Intermix of SAS and SATA HDDs and SSDs is supported.

RAID support

RAID 0, 1, 1E, and 10 with integrated LSI SAS2004 controller.

Network interfaces

Two Gigabit Ethernet ports and two 10 Gb Ethernet ports with integrated Emulex
BladeEngine 3 (BE3) controller.

PCI Expansion slots

One CIOv slot (PCle 3.0 x8) and one CFFh slot (PCle 3.0 x16). Two extra PCle
2.0 x8 standard form factor slots (slot 1 is full-height full-length, slot 2 is full-height
half-length) with the optional PCI Express Gen 2 Expansion Blade Il. One HS23
supports up to four PCle expansion blades (8 slots). Up to four optional GPU
expansion blades with either NVIDIA Tesla M2090, M2075, or M2070Q graphics
processing units.

Ports One internal USB port (for embedded hypervisor).

Hot-swap Hard disk drives.

components

Systems UEFI, IBM Integrated Management Module Il (IMM2) with Renesas SH7757
management controller, Predictive Failure Analysis, light path diagnostics panel, Automatic

Server Restart, IBM Systems Director, and IBM Systems Director Active Energy
Manager™, IBM ServerGuide.

Security features

Power-on password, administrator's password, Trusted Platform Module (TPM
1.2).

Video

Matrox G200eR2 video core with 16 MB video memory that is integrated into the
IMM2. Maximum resolution is 1600x1200 at 75 Hz with 16 M colors (32 bits per
pixel).

Operating systems
supported

Microsoft Windows Server 2012, 2008 R2, and 2008 (x64), Red Hat Enterprise
Linux 5 (x64) and 6 (x86 and x64), SUSE Linux Enterprise Server 10 (for
AMDG64/EM64T) and 11 (for x86 and AMD64/EM64T), VMware ESX 4.1 and
ESXi 4.1, and VMware vSphere 5.
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For more information about the HS23, see the IBM Redbooks product guide,
available at:

http://www.redbooks. ibm.com/abstracts/tips0843._html

1.5.2 BladeCenter HS23E server

The IBM BladeCenter HS23E server is a performance for value blade server that
is optimized for energy efficiency and density by offering flexible configuration
options. Designed specifically for use in business critical and entry virtualization
applications, the blade offers higher performance with 1600 MHz memory and
optimal processor performance in a standard 30 mm form factor.

The HS23E supports the latest Intel Xeon processor E5-2400 product family, two
ports of 1 Gb Ethernet, high-capacity, high-throughput memory, and high speed
I/O, including Virtual Fabric adapters for IBM BladeCenter. In addition, the
HS23E is compatible with the BladeCenter E, S, H, and HT chassis.

Figure 1-5 shows a blade server HS23E with its top cover removed.

Figure 1-5 BladeCenter HS23E

14 Implementing the IBM BladeCenter S Chassis



http://www.redbooks.ibm.com/abstracts/tips0843.html

Table 1-2 lists some of the standard features and specifications of the HS23

server.

Table 1-2 HS23E server specifications

Components

Specifications

Processor

Up to two Intel Xeon processor E5-2400 product family processors with eight
cores (up to 2.3 GHz), six cores (up to 2.4 GHz), or four cores (up to 2.2 GHz),
one QP! link up to 8.0 GTps, up to 1600 MHz memory speed, up to 20 MB L3
cache; one Intel Xeon processor E5-1410 with four cores at 2.8 GHz, 10 MB
L3 cache, and 1333 MHz memory speed; or one Intel Pentium processor 1400
product family with two cores up to 2.8 GHz, 5 MB L3 cache, and 1066 MHz
memory speed.

Chipset

Intel C600 series.

Memory

Up to 12 DDR3 DIMM sockets (six DIMMs per processor) using Very Low
Profile (VLP) DIMMs. Support for up to 1600 MHz memory speed depending
on the processor. Three memory channels per processor (two DIMMs per
channel).

Memory maximums

Up to 192 GB with 12x 16 GB RDIMMs and two processors.

Memory protection

ECC, Chipkill, memory mirroring, and memory sparing.

Disk drive bays

Two 2.5" hot-swap SAS/SATA drive bays that support SAS, SATA, and SSD
drives.

Maximum internal
storage

Up to 1.8 TB with 900 GB 2.5-inch SAS HDDs, up to 2 TB with 1 TB 2.5-inch
NL SAS or SATA HDDs, or up to 400 GB with 200 GB 2.5-inch SATA SSDs. An
intermix of SAS and SATA HDDs and SSDs is supported by the optional H1135.

RAID support

Up RAID 0 and 1 with C105 (support for SATA HDDs only). Optional RAID 0, 1,
10, and 1E with H1135 (support for SAS/SATA HDDs and SSDs).

Network interfaces

Two Gigabit Ethernet ports with an integrated Broadcom BCM5718 controller.

PCI Expansion slots

One CIOv slot (PCle 3.0 x8) and one CFFh slot (PCle 3.0 x16). Two extra PCle
2.0 x8 standard form factor slots (slot 1 is full-height full-length, slot 2 is
full-height half-length) with the optional PCI Express Gen 2 Expansion Blade II.
One HS23 supports up to four PCle expansion blades (8 slots). Up to four
optional GPU expansion blades with either NVIDIA Tesla M2090, M2075, or
M2070Q graphics processing units.

Ports

One internal USB port (for embedded hypervisor).

Hot-swap components

Hard disk drives and solid-state drives.
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Components

Specifications

Systems management UEFI, Renesas SH7757 controller-based IBM Integrated Management Module

Il (IMM2) with remote presence (graphics, keyboard and mouse, and virtual
media), Predictive Failure Analysis, light path diagnostics panel, Automatic
Server Restart, IBM Systems Director, IBM Systems Director Active Energy
Manager, IBM ServerGuide, and IBM FastSetup.

Security features Power-on password, administrator's password, Trusted Platform Module (TPM
1.2).

Video Matrox G200eR2 video core with 16 MB video memory that is integrated into
the IMM2. Maximum resolution is 1600x1200 at 75 Hz with 16 M colors (32 bits
per pixel).

Operating systems Microsoft Windows Server 2008 R2 and 2008 (x64), Red Hat Enterprise Linux

supported

5 (x64) and 6 (x86 and x64), SUSE Linux Enterprise Server 10 (x64) and 11
(x86 and x64), VMware ESX 4.1 and ESXi 4.1 embedded hypervisor, VMware
vSphere 5 and 5.1.

For more information about the HS23E, see the IBM Redbooks product guide,
available at:

http://www.redbooks. ibm.com/abstracts/tips0887._html

1.5.3 BladeCenter HX5 server

16

The IBM BladeCenter HX5 Type 7873, 7872, 1910, and 1909 blade servers are
high-density, scalable blade servers that are ideally suited for high performance
and virtualized environments. A BladeCenter HX5 can be combined with the IBM
MAXS5 for BladeCenter expansion blade to provide memory expansion for
medium to large businesses.

The IBM BladeCenter HX5 server is a blade server that is based on the fifth
generation of the IBM Enterprise X-Architecture®. It delivers innovation with
enhanced scalability, reliability, and availability features to enable optimal
performance for databases, enterprise applications, and virtualized
environments.

The IBM BladeCenter HX5 supports up to two processors, using latest "EX"
generation of Intel Xeon processor E7 family. Two HX5 servers can be connected
together for a high-performance single image with four processors and up to 1
TB of RAM in a blade form factor. For applications that must maximize available
memory but that do not need four processors, a single HX5 server can be
attached to an MAX5 memory expansion blade to form a single image with two
processors and up to 1.25 TB of RAM. This level of processing and memory
capacity is ideal for large-scale database or virtualization requirements.
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Figure 1-6 shows a four socket HX5 blade server.

Figure 1-6 Two IBM BladeCenter HX5 servers forming one single 4-way server

Table 1-3 lists some of the standard features and specifications of the HX5

server.

Table 1-3 HX5 server specifications

Components Specifications

Processor Machine type 7873: Intel Xeon E7-8800, E7-4800, and E7-2800 families, up to
10 cores Intel Xeon 7500 and 6500 processors; 4/6/8 cores, up to 2.66 GHz.
Up to two processors per single wide HX5; scalable to four processors.

Chipset Machine type 7873: Intel Xeon E7-8800, E7-4800, and E7-2800 families, up to
10 cores.

Memory Single node: 16 DIMM sockets.

Two nodes: 32 DIMM sockets total.
Single node + MAX5: 40 DIMM sockets total (MAX5 adds 24 sockets).

Memory maximums

Machine type 7873 supports the use of 32 GB DIMMs:
Single node: 512 GB.
Two nodes: 1 TB.
Single node + MAX5: 1.25 TB.

Memory protection

ECC, ChipKill, Memory Mirroring, Memory Sparing, Redundant Bit Steering
(MAXS5 or servers with E7 processors only, x4 DIMMs only).

Disk drive bays

Two non-hot-swap bays per single-wide HX5 supporting solid-state drives.
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Components

Specifications

Maximum internal
storage

Up to 800 GB of solid-state storage per single-wide HX5 (with 400 GB SSDs).

RAID support

Optional RAID-0, -1, -1E.

Network interfaces

Broadcom 5709S onboard NIC with dual Gigabit Ethernet ports with TOE
Some models: Emulex Virtual Fabric 10 Gb Expansion Card (CFFh).

PCI Expansion slots

One CIOv slot (standard PCle daughter card) and one CFFh slot (high-speed
PCle daughter card) for total of eight ports of I/O to each blade. This number
includes four ports of high-speed 1/0 Scalable, and up to 16 ports of I/O in
4-socket, double wide form factor.

Ports

One internal USB port (for embedded hypervisor).

Hot-swap components

Hard disk drives and solid-state drives.

Systems management

Integrated systems management processor.

Security features

Power-on password, administrator's password, Trusted Platform Module (TPM
1.2).

Video

Integrated Matrox G200eV video controller.

Operating systems
supported

Microsoft Windows, Red Hat Linux, SUSE Linux, VMware.

For more information about the HX5, see the IBM Redbooks product guide,
available at:

http://www.redbooks. ibm.com/abstracts/tips0824._html?0pen

1.5.4 BladeCenter PS700, PS701, PS702 servers

The BladeCenter PS700, PS701, and PS702 blades are Power Systems blades
for 64-bit applications. Based on IBM Performance Optimization with Enhanced
RISC (IBM POWER®) Architecture technologies, they are designed to minimize
complexity, improve efficiency, automate processes, reduce energy consumption,
and scale easily. The IBM POWER7® processor-based blades support AlX, IBM
i, and Linux operating systems. Their ability to coexist in the same chassis with
other IBM BladeCenter blade servers enhances the ability to deliver the rapid
return of investment (ROI) that is demanded by clients and businesses.
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Figure 1-7 shows the IBM BladeCenter PS700, PS701, and PS702 blade
servers.

Figure 1-7 IBM BladeCenter PS702, BladeCenter PS701, and BladeCenter PS700

BladeCenter PS700 server

The PS700 blade server (8406-70Y) is a single socket, single wide 4-core 3.0
GHz POWER?7 processor-based server. The POWER?7 processor is a 64-bit,
4-core with 256 KB L2 cache per core and 4 MB L3 cache per core.

The PS700 blade server has eight DDR3 memory DIMM slots. The industry
standard VLP DDR3 Memory DIMMs are either 4 GB or 8 GB running at 1066
MHz. The memory is supported in pairs, so the minimum memory required for
the PS700 blade server is 8 GB (two 4 GB DIMMs). The maximum memory that
can be supported is 64 GB (eight 8 GB DIMMs).

The blade server has two Host Ethernet Adapters (HEA) 1 GB integrated
Ethernet ports that are connected to the BladeCenter chassis fabric (midplane).
The PS700 has an integrated SAS controller that supports local (onboard)
storage, integrated USB controller and Serial over LAN console access through
the service processor, and the BladeCenter Advance Management Module.

It supports two onboard disk drive bays. The onboard storage can be one or two
2.5-inch SAS HDD or SSD drives. The integrated SAS controller supports RAID
0, RAID 1, and RAID10 hardware when two HDDs or solid-state drives (SSDs)
are used.
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The PS700 also supports one PCle CIOv expansion card slot and one PCle
CFFh expansion card slot. Table 1-4 shows the specification for the BladeCenter
PS700.

Table 1-4 PS700 specifications

Component Specifications

Processor Single four-core, 64-bit POWER7 3.0 GHz processor
with 256 KB per processor core L2 cache and 4 MB per
processor core L3 cache.

Chipset 64-bit POWER?Y processors (12S technology).

Memory Eight VLP DIMM slots. Supports 4 GB DDR3 and 8 GB
DDRS3 at 1066 MHz.

Memory maximums 64 GB maximum.

Memory protection IBM Chipkill ECC detection and correction.

Disk drive bays First DASD bay: Zero or one 2.5" SAS HDD.

Second DASD bay: Zero or one 2.5" SAS HDD.

Maximum internal storage | SAS HDDs are 300 GB and 600 GB.

RAID support RAID 0, RAID 1, and RAID10 hardware when two HDDs
or SSDs are used.

Network interfaces Two 1 GB Ethernet ports (HEA) (two on each side).

PCI Expansion slots 1Xe expansion card (ClOv). 1 SAS Pass-through using

1Xe. 1 High-Speed expansion card (CFFh).

Hot-swap components Hot-swappable disk bays (in BladeCenter S chassis).
Hot-plug power supplies and cooling fans (on chassis).

Systems management Integrated systems management processor, IBM
Systems Director Active Energy Manager, light path
diagnostics panel, Predictive Failure Analysis, Cluster
Systems Management (CSM), Serial Over LAN, IPMI

compliant.

Video No on-board video chips, and does not support KVM
connections.

Operating systems AIX V5.3 or later, AIX V6.1 or later.

supported IBMi 6.1 or later.

SUSE Linux Enterprise Server 10 for POWER (SLES10
SP3) or later; SLES11 SP1 or later.

Red Hat Enterprise Linux 5.5 for POWER (RHELS5.5) or
later; RHELS5.1 or later.
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For more information about the PS700, see IBM BladeCenter PS700, PS701,
and PS702 Technical Overview and Introduction, REDP-4655, available at:

http://www.redbooks. ibm.com/redpapers/pdfs/redp4655.pdf

BladeCenter PS701 server

The PS701 blade server (8406-71Y) is a single socket, single-wide 8-core 3.0
GHz POWERY7 processor-based server. The POWERY7 processor is a 64-bit,
8-core processor with 256 KB L2 cache per core and 4 MB L3 cache per core.

The PS701 blade server has 16 DDR3 memory DIMM slots. The
industry-standard VLP DDR3 memory DIMMs are either 4 GB or 8 GB running at
1066 MHz. The memory is supported in pairs, so the minimum memory that is
required for PS701 blade server is 8 GB (two 4 GB DIMMs). The maximum
memory that can be supported is 128 GB (16x 8 GB DIMMs).

The PS701 blade server has two HEA 1 GB integrated Ethernet ports that are
connected to the BladeCenter chassis fabric (midplane). The PS701 also has an
integrated SAS controller that supports local (onboard) storage, integrated USB
controller and Serial over LAN console access through the service processor,
and the BladeCenter Advance Management Module.

The PS701 has one onboard disk drive bay. The onboard storage can be one
2.5-inch SAS HDD or SSD drive. The PS701 also supports one PCle CIOv
expansion card slot and one PCle CFFh expansion card slot. Table 1-5 shows
the specifications for the BladeCenter PS701.

Table 1-5 PS701 specifications

Component Specifications

Processor Single four-core, 64-bit POWER7 3.0 GHz processor
with 256 KB per processor core L2 cache and 4 MB per
processor core L3 cache.

Memory 16 VLP DIMM slots; Supports 4 GB DDR3 and 8 GB
DDR3 at 1066 MHz.

Memory maximums 128 GB maximum.

Memory protection IBM Chipkill ECC detection and correction.

Disk drive bays One disk bay, supporting one 2. 5-inch SAS HDD.

Maximum internal storage | SAS HDDs are 300 GB and 600 GB.

RAID support n/a.

Network interfaces Two 1 GB Ethernet ports (HEA) (two on each side).
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Component Specifications

PCI Expansion slots One CIOv PCle expansion card slot and one CFFh PCle
high-speed expansion card slot.

Hot-swap components Hot-swappable disk bays (in BladeCenter S chassis).
Hot-plug power supplies and cooling fans (on chassis).

Systems management Integrated systems management processor, IBM
Systems Director Active Energy Manager, light path
diagnostics panel, Predictive Failure Analysis, CSM,
Serial Over LAN, IPMI compliant.

Video No on-board video chips, and does not support KVM
connections.

Operating systems AIX V5.3 or later, AIX V6.1 or later.

supported IBMi 6.1 or later.

SUSE Linux Enterprise Server 10 for POWER (SLES10
SP3) or later; SLES11 SP1 or later.

Red Hat Enterprise Linux 5.5 for POWER (RHELS5.5) or
later; RHELS5.1 or later.

For more information about the PS701, see IBM BladeCenter PS700, PS701,
and PS702 Technical Overview and Introduction, REDP-4655, available at:

http://www. redbooks. ibm.com/redpapers/pdfs/redp4655. pdf

BladeCenter PS702 server

The PS702 blade server (8406-71Y +FC 8358) is a two socket, double-wide
16-core 3.0 GHz POWER?7 processor-based server. The POWER?7 processor is
a 64-bit, 8-core with 256 KB L2 cache per core and 4 MB L3 cache per core.

The PS702 combines a single-wide base blade (PS701) and an expansion unit
(feature code 8358), referred to as a double-wide blade, that occupies two
adjacent slots in the BladeCenter chassis.

The PS702 blade server has 32 DDR3 memory DIMM slots. The
industry-standard VLP DDR3 memory DIMMs are either 4 GB or 8 GB running at
1066 MHz. The memory is supported in pairs. The minimum memory that is
required for the PS702 blade server is 8 GB (two 4 GB DIMMs). The maximum
memory that can be supported is 256 GB (32x 8 GB DIMMs).

The PS702 blade server has four Host Ethernet Adapter 1 GB integrated
Ethernet ports that are connected to the BladeCenter chassis fabric (midplane).
The PS702 also has an integrated SAS controller that supports local (onboard)
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storage, integrated USB controller and Serial over LAN console access through
the service processor, and the BladeCenter Advance Management Module.

The PS702 blade server has two disk drive bays: One on the base blade and one
on the expansion unit. The onboard storage can be one or two 2.5-inch SAS
HDD or SSD drives. The integrated SAS controller supports RAID 0, RAID 1, and
RAID 10 hardware when two HDDs or SSDs are used.

The PS702 supports two PCle CIOv expansion card slots and two PCle CFFh
expansion card slots. Table 1-6 shows the specifications of the BladeCenter

PS702.

Table 1-6 PS702 specifications

Component Specifications

Processor Two eight-core, 64-bit POWER7 3.0 GHz processor with
256 KB per processor core L2 cache and 4 MB per
processor core L3 cache.

Memory 32 VLP DIMM slots. Supports 4 GB DDR3 and 8 GB

DDR3 at 1066 MHz.

Memory maximums

256 GB maximum.

Memory protection

IBM Chipkill ECC detection and correction.

Disk drive bays

Two disk bays (one on each of the blade). On the base
card, it can have one 2.5-inch SAS HDD. On the
expansion unit, it can have one 2.5-inch SAS HDD.

Maximum internal storage

SAS HDDs are 300 GB and 600 GB.

RAID support

Hardware mirroring RAID 0, RAID 1 or RAID 10 when
two HDDs are used.

Network interfaces

Four 1 GB Ethernet ports (HEA) (two on each system
board).

PCI Expansion slots

Two CIOv expansion card slots and two CFFh expansion
card slots.

Hot-swap components

Hot-swappable disk bays (in BladeCenter S chassis).
Hot-plug power supplies and cooling fans (on chassis).

Systems management

Integrated systems management processor, IBM
Systems Director Active Energy Manager, light path
diagnostics panel, Predictive Failure Analysis, CSM,
Serial Over LAN, IPMI compliant.

Video

No on-board video chips, and does not support KVM
connections.
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Component Specifications

Operating systems AIX V5.3 or later, AIX V6.1 or later.

supported IBMi 6.1 or later1.

SUSE Linux Enterprise Server 10 for POWER (SLES10
SP3) or later; SLES11 SP1 or later.

Red Hat Enterprise Linux 5.5 for POWER (RHELS5.5) or
later; RHELS5.1 or later.

For more information about the PS702, see IBM BladeCenter PS700, PS701,
and PS702 Technical Overview and Introduction, REDP-4655, available at:

http://www.redbooks. ibm.com/redpapers/pdfs/redp4655. pdf

1.5.5 BladeCenter PS703 server

24

The BladeCenter PS703 server is a single-wide server that is based on
POWER?7 processors with up to 16 cores (8 per processor).

The POWER?7 processor-based PS703 blade supports the AlX, IBM i, and Linux
operating systems. The ability to coexist in the same chassis with other IBM
BladeCenter blades servers enhances its ability to deliver rapid ROl demanded
by clients and businesses.

PS704 withdrawn: The PS704 (double-wide version of the PS703) was
withdrawn in 2012.
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Figure 1-8 shows the IBM BladeCenter PS703 server.

Figure 1-8 The IBM BladeCenter PS703

Table 1-7 summarizes the PS703 specifications.

Table 1-7 PS703 blade server specifications

Component Specifications

Processor Two 64-bit, 8-core 2.4 GHz processors with 256 KB L2
cache per core and 4 MB L3 cache per core.

Memory 16 VLP DDR3 memory RDIMM slots. The industry

that is required is 16 GB.

standard VLP DDR3 memory DIMMs are either 4 GB,
8 GB, or 16 GB running at 1066 MHz. Minimum memory

Memory maximums

256 GB.

Memory protection

Memory Scrubbing, ECC, and Chipkill.

Disk drive bays

two 1.8-inch SAS SSDs.

One disk drive bays supports one 2.5-inch SAS HDD or

Maximum internal storage

Two 177 GB 1.8-inch SATA SSDs (requires feature
number 4539).

One 600 GB 2.5-inch SAS10K non- hot-swappable HDD.

RAID support

RAID 0, RAID 1, and RAID 10 when two HDDs or
solid-state drives (SSDs) are used.
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Component

Specifications

Network interfaces

Two 1-Gigabit Ethernet ports

PCI Expansion slots

— One CIOv expansion card slot (PCle).
— One CFFh expansion card slot (PCle).

Hot-swap components

Hot-swappable disk bays (in BladeCenter S Chassis)
Hot-plug power supplies and cooling fans (on chassis)

Systems management

Integrated systems management processor, IBM
Systems Director Active Energy Manager, light path
diagnostics panel, Predictive Failure Analysis, Cluster
Systems Management for AIX (CSM), Serial Over LAN.

Video

No on-board video chips and no support for KVM
connections.

Operating systems
supported

AIX V5.3 or later, AIX V6.1 or later, AIX 7.1 or later.
IBMi 6.1 or later, IBM i 7.1 or later.

Novell SUSE Linux Enterprise Server 11 Service Pack 1
for POWER.

Red Hat Enterprise Linux 5.6 for POWER or later.

Red Hat Enterprise Linux 6.0 for POWER, or later.

For more information about the PS703, see IBM BladeCenter PS703 and PS704
Technical Overview and Introduction, REDP-4744, available at:

http://www.redbooks. ibm.com/abstracts/redp4774_html

1.6 BladeCenter S server support matrix
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The BladeCenter can support a mixture of Power and IBM xSeries® blade
servers. Table 1-8 on page 27 provides a more comprehensive list of the
supported blade types and maximum numbers for the BladeCenter S chassis. It
is important to understand that although there might be space to populate all
bays, consider the limitations imposed by the power requirements for the entire

BladeCenter.
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Table 1-8 The blade servers that are supported in the BladeCenter S chassis

Blade Machine type | Available Blade width | Max blade number in BladeCenter S

HC10 7996 Withdrawn | 1 slot 6

HS12 8014, 8028 Yes 1 slot 6

HS20 8832 Withdrawn | 1 slot 6

HS20 8843 Withdrawn | 1 slot 6

HS21 8853 Withdrawn | 1 slot 6

HS21XM | 7995 Withdrawn | 1 slot 6

HS22 7870 Withdrawn | 1 slot Processors 95 W and lower: 6
Processors 130 W: 5

HS22V 7871 Withdrawn | 1 slot Processors 95 W and lower: 6
Processors 130 W: 5

HS23 7875 Yes 1 slot 6

HS23E 8038 Yes 1 slot 6

HX5 7872, 7873 Yes 1 or 2 slots Single wide with processors 105 W & lower: 5
Single wide with processors 130 W: 4
HX5+MAXS5 double-wide: 2

LS20 8850 Withdrawn | 1 slot 6

LS21 7971 Withdrawn | 1 slot 6

LS41 7972 Withdrawn | 2 slot 3

JS12 7998-60X Withdrawn | 1 slot 6

JS21 8844 Withdrawn | 1 slot 6

JS22 7998-61X Withdrawn | 1 slot 6

QS21 0792 Withdrawn | 1 slot 6

QS22 0793 Withdrawn | 1 slot 6

PS700 8406-70x Yes 1 slot 6

PS701 8406-71x Yes 1 slot 6

PS702 8406-71x Yes 2 slots 3

PS703 7891-73x Yes 1 slot 6

PS704 7891-74x Withdrawn | 2 slots 3
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BladeCenter S technical
overview

This chapter provides concise information about the components within the
BladeCenter S chassis so you can better understand how they work before you
start your deployment. The BladeCenter S is unique in the BladeCenter family
because it has integrated internal storage that the Blade servers can access.

This chapter covers the following topics:

2.1, “BladeCenter S chassis” on page 31

2.2, “Storage modules” on page 34

2.3, “Drives” on page 37

2.4, “SAS Connectivity Module” on page 39

2.5, “SAS RAID Controller Module” on page 44

2.6, “SAS adapters” on page 51

2.7, “External SAS connectivity: Storage” on page 54

2.8, “Media tray” on page 55

2.9, “System LED panels with light path diagnostics” on page 58
2.10, “Advanced management module” on page 62

2.11, “Serial Pass-thru Module” on page 66

2.12, “I/O module bays” on page 68

2.13, “SAS tape storage for IBM BladeCenter” on page 75
2.14, “BladeCenter S Office Enablement Kit” on page 78
2.15, “Extra rack options” on page 80
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2.16, “Power supply modules and redundancy” on page 82
2.17, “Power management policies” on page 86
2.18, “IBM uninterruptible power supply offerings” on page 95
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2.1 BladeCenter S chassis

The IBM BladeCenter S (machine type 8886 and 7779) is designed to be used
outside of a data center. It shares similar features to the other BladeCenter
models, but offers a more flexible and customizable form factor. In addition, it
uses the existing product portfolio of the BladeCenter family, and has
model-specific options.

Figure 2-1 shows a populated BladeCenter S with two storage units, housing 12
disk drives.

Figure 2-1 BladeCenter S

The most stand out features is its onboard SAS/SATA storage capability. The
BladeCenter S chassis can accommodate up to two storage modules. Two disk
storage modules are available: Ones with six 3.5-inch drive bays and ones with
twelve 2.5-inch drive bays. These disks can then be assigned directly to blade
servers by using predefined or user definable customer configurations. The two
Disk Storage Modules can support up to a total of 24 TB of share storage.

Both storage modules are accessible to all blades through a single SAS 1/10
module. However, with the addition of a second matching SAS 1/0 module, you
can achieve higher levels of availability. When two matching modules are
present, the modules provide redundant functionality, with each module able to
access all hard disk drives in both storage modules. This enterprise-class
redundant architecture allows for transparent data protection of all storage that is
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contained within the storage modules. You can also replace either module while
online.

The BladeCenter S can use 110 V electrical power, which is of particular interest
to U.S.-based clients. Previously, all BladeCenter chassis required 220 V
connections, which are readily available in most data centers. Most small to
medium size offices in the US operate on standard 110 V power only. Although
220 V power is available, it is typically available only at circuit breakers. To
accommodate the growing diversity of office locations and facility amenities, the
BladeCenter S was designed with the ability to operate on either 110 V or 220 V
power using its autosensing power supplies.

The BladeCenter S chassis is a robust and flexible physical platform. Its modular
tool-free design allows easy access and maintenance. All external components
(except running blade servers) are hot swappable, and release levers/handles
are clearly marked.

The key features of the BladeCenter S are indicated in Figure 2-2 (front view)
and Figure 2-3 on page 33 (rear view).

Storage module 1 Media tray Storage module 2 (Optional)

Either six
3.5-inch
drives or
12 2.5-inch

drives \A K

USB ports CD-RW/DVD Blade server bays

| }

W Either six
3.5-inch
drivesor 12
2.5-inch
drives

A\ Yy

Figure 2-2 The front of the BladeCenter S chassis
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Figure 2-3 shows the rear view of the BladeCenter chassis.
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Figure 2-3 The rear of the BladeCenter S chassis

The BladeCenter S chassis allows for either six single-slot blade servers or three
double-slot blade servers or a combination of the two. The BladeCenter S, like
other BladeCenter chassis, supports both x86 and Power Systems blade
servers. Different blade server models can be intermixed in a chassis
simultaneously to support virtually any requirement (subject to power and cooling

requirements).

Table 2-1 highlights the major features of the IBM BladeCenter S. Two models
are available in specific locations, where the only difference is the input
connectors on the power supplies.

Table 2-1 BladeCenter S features at a glance

Feature Specification
Machine type 8886-1MX 8886-1NG
Availability Worldwide Denmark, Switzerland,

Sweden, China, Taiwan

Rack form factor (H x D)

7U x 28.9 inches (733.4 mm)
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Feature

Specification

Disk storage modules (std/max)

1/2

DVD/CD drives standard

1x CD-RW / DVD-ROM (in media tray)

USB ports standard

2x USB 2.0 ports (in media tray)

Serial pass-through capability

Yes

Number of blade server slots

6 (30 mm blade servers)

Number of I/0O switch module bays

Four hot-swap

Switch modules standard

None

Power supply size standard

950 Watts AC (110 V) or 1450 Watts AC (220 V)

Power input connectors IEC 320 C20 IEC 320 C14
Number of power supplies (std/max) 2/4
Number of blowers (std/max 4/4

Dimensions

Height: 12.0 inches (306 mm)
Width: 17.5 inches (444 mm)
Depth: 28.9 inches (733 mm)

2.2 Storage modules

The storage module is fundamentally a collection of disk drives, which are made
accessible to blade servers through the SAS switch module in the chassis and a
SAS expansion card in each blade. You can install a maximum of two storage
modules in the BladeCenter S chassis.

Two disk storage modules are available, ones with six 3.5-inch drive bays or ones
with twelve 2.5-inch drive bays. You cannot mix a 2.5-inch storage module and a
3.5-inch storage module in the same chassis. Intermixing of SAS-based and
SATA-based hard disks within the same storage module is supported. You can
easily and quickly assign the drives directly to blades by using built-in predefined
configurations or through user-defined custom configurations.

Four power supplies are required for the BladeCenter S chassis to support two
Storage Modules. When adding a second Storage Module to the BladeCenter S
chassis, you might need to add two extra power supplies, depending on your
current configuration.
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Part number information is shown in Table 2-2.

Table 2-2 Part number information

Part number

Feature code

Description

43W3581

1583

IBM BladeCenter S 6-Disk Storage Module

49Y3234

A3KS

IBM BladeCenter S 12-Disk Storage Module

Figure 2-4 shows the IBM BladeCenter S 6-Disk Storage Module.

Drive-tray
assembly

Storage
module

— Filler
panel

Figure 2-4 I1BM BladeCenter S 6-Disk Storage Module

Figure 2-5 shows the BladeCenter S with 12-drive Disk Storage Modules.

Figure 2-5 BladeCenter S with 12-drive Disk Storage Modules installed
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Both storage modules are accessible to all blades through one or two SAS switch
modules. The use of the second SAS switch module provides higher levels of
availability. When two SAS switch modules are installed, the modules provide
redundant functionality because each module is able to access all hard disk
drives in both storage modules. This enterprise-class redundant architecture
allows transparent data protection of all storage that is contained within the
storage modules. You can also replace either module while they are online.

12-drive DSM: The 12-drive disk storage module is only supported by the
SAS RAID Controller Module.

The SAS switch module is responsible for both the provisioning of physical disk
drives through zoning, and for failover redundancy when two SAS switch
modules are present.

The SAS adapter in each blade server can address only those disks that are
assigned to it from the SAS switch module, and can create arrays only from
those disks.

The SAS Connectivity Card (ClOv) does not contain its own RAID controller.
Instead, it passes through the RAID functions of the onboard RAID controller in
the server. The ServeRAID H1135 adapter (CIOv) is supported by the
BladeCenter HS23E server, and provides RAID functions in lieu of an onboard
RAID controller.

Within each disk storage module, hard disk drives are numbered 1 through 6
from left to right, top to bottom.

To access the hard disks in the disk storage module, you must install these
components:

At least one SAS switch module. If you install a single SAS switch module, it
controls access to both disk storage modules in the BladeCenter S chassis.

A SAS adapter in each of the blade servers that accesses the integrated
storage of the BladeCenter S.

To remove the standard storage module, unlatch the release handles on the front
of the module and pull it straight out from the chassis. To reinstall the storage
module, ensure that the release handles are at a 90° angle to the front of the
module. Then, gently insert the module into the left-side storage module bay,
ensuring that the release handles face the left side of the chassis. After you
insert the module, lower the release handles and secure them flush against the
module.
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To install the optional storage module, first remove the drive cage filler by pulling
it straight out from the chassis. Next, ensure that the release handles are at a 90°
angle to the front of the module. Then, gently insert it into the right-side storage
module bay, ensuring that the release handles face the left side of the chassis
(release handles should be next to blade bay six). After you insert the module,
lower the release handles and secure them flush against the module.

Depending upon the predefined storage configuration policy that you selected, it
might be necessary to reselect a new zone configuration. Predefined storage
configuration policies are specific and require a thorough understanding to
ensure correct data protection.

For storage zone configuration information, see Chapter 3, “Getting started using
the BladeCenter S chassis” on page 99.

Important: Insertion of the optional storage module 2 does not automatically
provide data redundancy. It might be necessary to reselect a new storage
configuration policy to achieve cross-module data protection.

2.3 Drives

The BladeCenter S chassis can have a maximum of two storage modules
installed. A storage module and the hard disk drives installed in that storage
module are commonly referred to as integrated shared storage. This storage is
integrated in the BladeCenter S chassis and shared among the blade servers in
the BladeCenter S system. Within each storage module, hard disk drives are
numbered 1 through 6 from left to right, and top to bottom.

Cooling requirements: Because of the cooling design of the BladeCenter S,
each hard disk drive location must contain either a hard disk or a drive filler.

The BladeCenter S Chassis storage module supports several disk drive types.
For more information, see 1.4, “Disk Storage Module and Storage concepts” on
page 8. It is important to understand the features and benefits of each type
because there might be specific hardware requirements to support certain types.

SAS disk: Serial Attached SCSI disks are designed and used for high
performance requirements where maximum throughput and transaction
capability is needed.
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SATA disk: Serial Advanced Technology Attachment disks are designed to
provide lower-cost mass storage capacity, when compared to SAS disk. they
are used in systems where performance is not a requirement.

Near line (NL) disks: The NL disk is designed to provide lower-cost mass
storage capacity, and can be either a SATA or SAS disk.

Drive support: The SAS RAID Controller Module (43W3584) supports only
SAS and NL SAS drives. The SAS Connectivity Module (39Y9195) supports
all drive types. SSD drives are not supported at the time of writing.

The drives listed in Table 2-3 are supported by the 6-drive disk storage module
and available at the time of writing.

Table 2-3 Available drives for 6-drive disk storage module in BladeCenter S

Part
number

Feature Hard disk drive SAS SAS RAID Maximum
Code Connectivity | Controller quantity
Module Module

3.5 inch Hot-Swap SAS

44W2234 | 5311 300 GB 15 K SAS Yes Yes 12 (6 per DSM)
44W2239 | 5312 450 GB 15 K SAS Yes Yes 12 (6 per DSM)
44W2244 | 5313 600 GB 15 K SAS Yes Yes 12 (6 per DSM)

3.5 inch Hot-Swap SATA

43W7630

5561 1 TB 7.2 K Dual Port SATA | Yes No 12 (6 per DSM)

3.5 inch Hot-Swap NL SAS

42D0777

5418 1 TB 7.2 KNL SAS Yes Yes 12 (6 per DSM)

42D0767

5417 2TB7.2KNL SAS Yes Yes 12 (6 per DSM)
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The drives listed in Table 2-4 are supported by the 12-drive disk storage module
and available at the time of writing.

Table 2-4 Available drives for 12-drive disk storage module in BladeCenter S

Part Feature | Hard disk drive SAS SAS RAID Maximum
number Code Connectivity | Controller quantity
Module Module
42D0637 | 5599 IBM 300GB 2.5in SFF Slim-HS | No Yes 12 per DSM
10K 6Gbps SAS HDD (24 total)
90Y8877 | A2XC IBM 300GB 2.5in SFF 10K No Yes 12 per DSM
6Gbps HS SAS HDD (24 total)
90Y8872 | A2XD IBM 600GB 2.5in SFF 10K No Yes 12 per DSM
6Gbps HS SAS HDD (24 total)
81Y9650 | A282 IBM 900GB 2.5in SFF HS No Yes 12 per DSM
10K 6Gbps SAS HDD (24 total)
42D0677 5536 IBM 146GB 2.5in SFF Slim-HS | No Yes 12 per DSM
15K 6Gbps SAS HDD (24 total)
81Y9670 | A283 IBM 300GB 2.5in SFF HS No Yes 12 per DSM
15K 6Gbps SAS HDD (24 total)

2.4 SAS Connectivity Module

The SAS Connectivity Module (part number 39Y9195) is a SAS expander. It
provides the connectivity and access between the blades and the disks in the
disk storage modules. It also provides four external SAS ports for further
connectivity. The data paths are controlled by predefined or user-defined zone
configurations. These paths are provided:

Internal paths in the chassis from the blades to the disks
Internal paths in the chassis from the blades to the external ports of the SAS
Connectivity Module

Each blade must have a suitable SAS adapter installed to allow it to connect to
the storage through the SAS Connectivity Module.

The SAS Connectivity Module only provides the connectivity between the SAS
devices that are installed in the BladeCenter S. The blade server’s onboard RAID
controller (or the ServeRAID H1135 adapter in the case of the HS23E) provides
fault tolerance.
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You can install up to two SAS Connectivity Modules in the BladeCenter S:

The SAS Connectivity Modules are installed in I/O module bays 3 and 4.

If you install only one SAS Connectivity Module, you must install it in I/O
module bay 3.

Restriction: The 12-drive DSM is not supported with the SAS Connectivity
Module. Instead, you must use the SAS RAID Controller Module.

The part number information is shown in Table 2-5.

Table 2-5 Part number information

Part number

Feature code

Description

39Y9195

2980

IBM BladeCenter SAS Connectivity Module

Figure 2-6 shows the SAS Connectivity Module.

Figure 2-6 The IBM SAS Connectivity Module
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2.4.1 Features and specifications

The SAS Connectivity Module supports the following features:

Based on the Vitesse 7157 controller

Serial SCSI Protocol (SSP)

Serial Management Protocol (SMP) as defined in the SAS specification
14 internal x1 links to blade servers

Four external x4 links for storage servers

Link error detection

Figure 2-7 shows the external features of the SAS Connectivity Module.

SAS connectivity module

/ Product name label

Safety certification label
Serial number label
CLEI label

Media access control
(MAC) address
and SAS ID label

ports
Release \

lever

Figure 2-7 Major components of the SAS Connectivity Module

Table 2-6 lists the specifications of the device.

Table 2-6 SAS Connectivity Module specifications

Type Specifications

Built-indiagnostic | Power-on self-test (POST) is run on all functional components.
tests Port operational tests include internal, external, and online tests.
User interface LED indicators display link activity and faulty connections
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Type Specifications

Fabric Telnet and command-line interface (CLI)

management Web-browser interface

Advanced management module web interface

Storage Configuration Manager interface

SAS module Simple Network Management Protocol (SNMP)
agent: Enables a network management workstation to receive
configuration values and SAS link data through SNMP and the
Ethernet interface.

Dimensions Width: 112 mm (4.41 in.)
Height: 29 mm (1.14 in.)
Depth: 260 mm (10.25 in.)
Weight: 0.91 kg (2 Ib)

Electrical Power source loading: 2 amps maximum at 12 V dc
Heat output: 20 watts maximum

Operating voltage: 12 V dc

Circuit protection: Internally fused

2.4.2 SAS Connectivity Module administration tools

You can administer the SAS Connectivity Module by using a number of
management tools.

Note: You must assign an IP address to the SAS Connectivity Module before
you can manage it. You can do this by using the advanced management
module (AMM). The IP address that you select must be on the same subnet
as the AMM.

The following management tools are available to administer the SAS
Connectivity Module:

AMM browser interface

SAS Connectivity Module browser interface
Storage Configuration Manager

Telnet and the CLI

Depending on the task that you are required to perform, select one of these tools:

The CLI interface provides you with the most functions, but generally is not
required for day-to-day administration use.

Storage Configuration Manager is the most versatile and simplest of the
web-based tools available to use with the SAS Connectivity Modules.
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For more information about the Storage Configuration Manager, see 4.2,
“Understanding storage zones” on page 168. Chapter 4, “Configuring storage”
on page 165 provides a summary of the features and usage of each web-based
tool.

You can also configure a management station that supports SNMP to receive
information from the SAS Connectivity Module through its SNMP agent.

As with all BladeCenter 1/0 modules, the SAS Connectivity Module comes
standard with an intuitive LED system that you can use to quickly diagnose
problems with the module or external port connections. These LEDs are shown
in Figure 2-8. You can use the management tools to further diagnose a problem if
a problem occurs.

Fault LED
(amber)

OK LED (green)

Serial debug port

External port 1 link activity LED (green)

External port 1 fault LED (amber)
External SAS port 1

External port 2 link activity LED (green)

External port 2 fault LED (amber)
External SAS port 2

External port 3 link activity LED (green)

External port 3 fault LED (amber)
External SAS port 3

External port 4 link activity LED (green)

External port 4 fault LED (amber)
External SAS port 4

Figure 2-8 Ports and LED indicators on the SAS Connectivity Module
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2.5 SAS RAID Controller Module
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The SAS RAID Controller Module (part number 43W3584) is often called the
RSSM or RAID SAS Switch Module. It provides RAID functions to the
BladeCenter S disk subsystem by providing redundant SAN shared storage
capability. It supports RAID 0,1,5, and 10 and uses a battery-backed cache to the
controllers for reliability using battery backup units. Use the SAS RAID Controller
Module when you require maximum performance, reliability, and flexibility with
regards to storage allocation.

The part number information is shown in Table 2-7.

Table 2-7 Part number information

Part number | Feature code | Description

43W3584 5453 IBM BladeCenter S SAS RAID Controller Module
(Includes one battery backup unit)

00Y3447 7589 IBM BladeCenter RAID Battery Backup Module
(replacement)

The SAS RAID Controller Module is shown in Figure 2-9.

Figure 2-9 IBM SAS RAID Controller Module
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The SAS RAID Controller Module includes two built-in subsystems:
A RAID Controller subsystem for management of disks
A SAS switch subsystem for management of zone configuration information

The SAS RAID Module Firmware Update Package Version 1.2.4.011 enables the
BladeCenter S chassis to support a single RAID controller configuration. When in
the single controller configuration, the SAS RAID Controller Module must be
installed in 1/0 Bay 3.

Every SAS RAID Controller Module is also shipped with a Battery Backup Unit.
Although the SAS RAID Controller module can function without the Battery
Backup Unit installed, there are performance advantages when it is used. For
more information, see 2.5.4, “Battery Backup Units” on page 49.

Unlike the SAS Connectivity Module that allocates entire physical disks to
blades, the SAS RAID Controller Module allocates storage by mapping volumes.
The high-level process involves the following steps:

1. One or two disks are assigned specifically as global spares. This is not a
requirement, but this configuration provides more redundancy to your storage
configuration.

2. The remaining disks are then grouped to form a storage pool or pools. You
can form multiple storage pools if you have enough disks. The RAID level that
you select determines the minimum number of disks that are required per
storage pool at the time of creation.

3. The storage pool is then carved up into volumes that meet your sizing
requirements. Volumes are the basic unit of storage that is provided to the
blades.

Note: Each blade that you want to map a volume to must have a SAS
Expansion Card installed. No further configuration of the SAS Expansion
Card is required.

4. The new volumes are then mapped to a single blade, or multiple blades if
shared storage is required between the blades. You do not have to map a
volume to a blade at time of creation, but the blade has access to this volume
until the mapping process is completed.

5. This volume is then formatted by the operating system that runs on the
respective blade.

The maximum configurable size for Volumes and Storage Pools within the IBM
SAS RAID Controller Module varies based on the version of firmware that is
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installed on the modules. Table 2-8 lists the maximum volume size for different
RAID configurations on firmware level 1.2.

Table 2-8 Maximum volume and pool size for firmware version 1.2.X.Xxx

RAID level Maximum volume size Maximum pool size
RAID 0 11TB 11TB

RAID 1 1TB 1TB

RAID 5 9.5TB 9.5TB

RAID 10 55TB 55TB

Table 2-9 lists the maximum volume size for different RAID configurations and
firmware level 1.0.

Table 2-9 Maximum volume/pool size for firmware version 1.0.X.XXx

RAID level Maximum volume size Maximum pool size
RAID 0 27TB 8 TB

RAID 1 1TB 1TB

RAID 5 2TB 8TB

RAID 10 27TB 5.5TB

2.5.1 Features and specifications

The SAS RAID Controller Module supports the following features:

Six internal 1X SAS 3.0 Gb host connectivity to six blade slots
Two internal 4X SAS 3.0 Gb to two disk storage module (DSM) systems
1 GB total memory cache per controller (2 x 512 MB)

1 Gb Ethernet for RAID management

10/100 Ethernet for switch management

RAID 0,1,5, and 10

Serial SAS Protocol

SMP as defined in the SAS specification

14 internal x1 links to Blade servers

SAS and NL SAS disk (no SATA disk support)

Hot-swap capable

Supports Microsoft clustering (version specific)

Supports VMware VMotion (version specific)
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Table 2-10 lists the SAS RAID Controller Module specifications.

Table 2-10 SAS RAID Controller Module specifications

Type Specifications

Built-in diagnostic tests Power-on self-test (POST) is run on all functional components. Port
operational tests include internal, external, and online tests.

User interface LED indicators display link activity and faulty connections

Fabric management Telnet and CLI

Web-browser interface

AMM web interface

Storage Configuration Manager interface

SAS module SNMP agent: Enables a network management
workstation to receive configuration values and SAS link data through
SNMP and the Ethernet interface.

SAS RAID Controller Width: 112 mm (4.41 in)
Module Dimensions Height: 29 mm (1.14 in)
Depth: 260 mm (10.25 in)
Weight: 0.91 kg (2 Ib)

Battery Backup Unit Depth: 414.08 mm (16.3 in)
dimensions Width: 78.65 mm (3.10 in)
Height: 22.4 mm (0.88 in)
Weight: 1.32 Kg (2.91 Ib)

Electrical Power source loading: 2 amps maximum at 12 V dc
Heat output: 20 watts maximum

Operating voltage: 12 V dc

Circuit protection: Internally fused

The maximum configurable size for volumes and storage pools within the IBM
SAS RAID Controller Module (RSSM) varies based on the version of firmware
that is installed on the modules.

2.5.2 SAS RAID Controller Module administration tools

You can administer the SAS RAID Controller Module by using a number of
management tools.

Note: You must assign a unique IP address to both the SAS switch subsystem
and RAID controller subsystem before you can manage the SAS RAID
Controller Module. You assign these IP addresses by using the AMM.

The IP addresses you choose must be on the same subnet as the AMM.
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The following management tools are available to administer the SAS RAID

Controller Module:

AMM browser interface

SAS Switch browser interface
Storage Configuration Manager

Telnet and the CLI

Note: The command-line interface through Telnet is the most comprehensive
tool when it comes to pure functionality. However, from an ease of use
perspective the Storage Configuration Manager is the tool of choice.

2.5.3 Comparison table of the two SAS module types

Table 2-11 provides an overview of the comparative features of the two SAS
modules that are offered for BladeCenter S.

Table 2-11 SAS module comparison table

Feature or requirement

SAS Connectivity

SAS RAID Controller

SAS Expansion Card to
manage RAID. 0, 1 and
0+1.

Module Module
Minimum number of 1 12
modules required
RAID support None locally. Requires 0,1,5, and 0+1.

Spare drive is controlled by
using blade only.

Disk support SAS, SATA, SAS NL, or SAS, SAS NL, or intermix
intermix. of both.
Spare drive Cannot assign spare drive. | Global: Provides protection

for all drives of a supported
type with the disk storage
modules.

Storage Allocation to
Blades

Through physical disk
allocation.

Through volume mapping.

Cache Memory protection

Feature not available.

Yes, using the Battery
Backup Units®.

External SAS expansion
ports

Yes

Yes

a. Requires firmware 1.2.4.011 or higher to support single stand-alone SAS RAID

controller
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b. Although not mandatory, install a Battery Backup Unit for performance
improvements and reliability.

Use with an ICPM: If you are using an Intelligent Copper Pass-thru Module
(ICPM) for Ethernet connectivity, the following ICPM ports must be connected
to the same network as the AMM:

A chassis with a single RSSM in 1/0 bay 3 must have port 7 connected.
A chassis with a single RSSM in 1/0O bay 4 must have port 14 connected.
A chassis with two RSSMs must have port 7 and port 14 connected.

These connections are required for correct operation of the SAS RAID
Controller Module. This configuration allows the RSSMs to be managed either
with the CLI or Storage Configuration Manager (SCM).

For more information, see IBM SAS RAID Controller Module Installation and
User’s Guide, which is available at:

http://ibm.com/support/entry/portal/docdisplay?Indocid=MIGR-5078491

2.5.4 Battery Backup Units

Battery Backup Units (part number: 22R6833) are installed to provide backup for
the cache in the SAS RAID Controller Module. They provide enough reserve
power to store data in cache for 72 hours in the event of a power failure. This
reserve can be monitored by using the Storage Configuration Manager interface.
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The Battery Backup Unit is shown in Figure 2-10.

Figure 2-10 Battery Backup Module for SAS RAID Controller Module

Battery Backup Units are installed in the battery backup unit bays in the media
tray. The Battery Backup Unit in battery backup bay 1 provides backup support
for the SAS RAID controller module in I/0 module bay 3. The battery backup unit
in battery backup bay 2 provides backup support for the SAS RAID controller
module in 1/0 module bay 4.

The Backup Battery Units automatically recharge after they are inserted into the
IBM BladeCenter S chassis. However, like all batteries, they degrade over time.
Therefore, install them immediately so that they can begin recharging. Do not
remove them from the BladeCenter S chassis for prolonged periods of time.

The Backup Battery Unit has an expiration date that ensures it has at least 72
hours of capacity left after you are notified that the device is expired. You receive
your first notification within 90 days of expiration. A second and final notification
occurs 15 days before expiration. Replace the Backup Battery Units before the
final expiration date occurs. The replacement part number is 00Y3447. If the
Backup Battery Units expire, the RAID Controller enters a cache write-through
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mode until new Backup Battery Units are installed. This causes a significant
delay in processing speed.

2.6 SAS adapters

Table 2-12 lists the SAS adapters (available and withdrawn) and the BladeCenter
servers that support them.

Table 2-12 SAS adapters that are supported by the blade servers (Y = supported, N = not supported)

2| 8| -
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Part number Feature [ = | & | 8 [ 8| & | w | R| R

. . a nlo|lonlo|lonl|l X| ol on

Expansion cards (w = withdrawn) | code r({rfrx|x|(xx|xx|a|la

SAS Connectivity Card (CFFv) | 43W3974 (w) 1591 Y| NIJNINJ]NJNJ|N]JN

SAS Expansion Card (CFFv) 39Y9190 (w) 2979 Y| N|N|NJ]NJ]NJ|N]JN

SAS Expansion Card (CFFv) 44E5688° (w) A3J9 Y| N|N N|N|[NJ]N]|JN

SAS Connectivity Card (CIOv) | 43W4068 1041/ N[Y]Y|]Y|[N]Y[|[Y]Y
8246

ServeRAID MR10ie (CIOv) 46C7167 (w) 5752/ YOl Y[ Y[ N|[N|N|N]|N
8257

ServeRAID H1135 (CIOv) 90Y4750 A1XJ N|N]|JN|INJY]|NJ|N]JN

a. Two feature codes: x-config and e-config. One feature code: x-config.

b. Replaces 39Y9190.

c. Requires solid-state drive (SSD) Expansion Card, part number 46M6908.

d. Requires serial-attached SCSI (SAS) Connectivity Card, part number 43W3974.

This section describes the adapters that are still available:

SAS Connectivity Card (CIOv), 43W4068
ServeRAID H1135 (CIOv), 90Y4750

2.6.1 SAS Connectivity Card (CIOv)

The SAS Connectivity Card (CIOv) for IBM BladeCenter (part number 43W4068)
is an expansion card that offers the ideal way to connect the supported
BladeCenter servers to a wide variety of SAS storage devices. Using 3 Gbps,
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full-duplex, SAS technology, the SAS Connectivity Card can connect to external
IBM System Storage® solutions and to multiple Disk Storage Modules in the
BladeCenter S. The card routes the pair of SAS channels from the blade's
onboard SAS controller to SAS switches installed in the BladeCenter chassis.

The part number information is shown in Table 2-13.

Table 2-13 Part number information

Part number | Feature code | Description

43W4068 1041 SAS Connectivity Card (CIOv) for IBM BladeCenter

The SAS Connectivity Card (ClOv), shown in Figure 2-11, is a SAS bridge card
that is used with blade servers that possess a CIOv interface. The SAS
Connectivity Card (CIOv) connects unused SAS ports of the onboard SAS
controller on the blade server to the blade’s midplane connector. The onboard
SAS controller is then able to connect to SAS storage through SAS modules in
switch bays 3 and 4 in the BladeCenter chassis.

Figure 2-11 The SAS Connectivity Card (ClOv) for IBM BladeCenter

The SAS Connectivity Card (ClOv) has the following features:
CIOv form factor

Provides external connections for the two SAS ports of a blade server's
onboard LS| 1064e disk storage controller

Support for two full-duplex SAS ports at 3 Gbps maximum per channel
Support for SAS, SSP, and SMP protocols
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For more information, see the following publications:
SAS Connectivity Card (CIOv) for IBM BladeCenter, found at:
http://www.redbooks. ibm.com/abstracts/tips0701._html
SAS Connectivity Card (CIOv) Installation and User Guide, found at:
http://ibm.com/support/entry/portal/docdisplay?Indocid=MIGR-5079707

2.6.2 ServeRAID H1135 (CIOv) Controller

The IBM ServeRAID H1135 Controller (part number 90Y4750) enables you to
use RAID technology to manage hard disk drive configurations and integrate
SAS technology into your storage infrastructure. You can install the IBM
ServeRAID H1135 Controller in an IBM BladeCenter HS23E blade server.

The part number information is shown in Table 2-14.

Table 2-14 Part number information

Part number | Feature code | Description

90Y4750 A1XJ ServeRAID H1135 Controller for IBM Flex System
and BladeCenter

The ServeRAID H1135 Controller has the following specifications:
Based on the LSI SAS2004 6 Gbps SAS 4-port controller
Up to 6 Gbps throughput per port
CIOv form factor
PCle 2.0 x4 host interface
Two SAS ports that are routed internally to the two hot-swap drive bays
Two SAS ports that are routed externally to the chassis 1/0 bays 3 and 4
Support for SAS/SATA HDD and SSD drives
Support for RAID 0, 1, 1E, and 10, and non-RAID
Support for up to two RAID volumes
Support for up to 10 drives in one RAID volume
Support up to 14 volume drives, including up to two hot-spare drives
Support for virtual drive sizes greater than 2 TB
Fixed stripe size of 64 KB
S.M.A.R.T. support

Chapter 2. BladeCenter S technical overview 53


http://www.redbooks.ibm.com/abstracts/tips0701.html
http://ibm.com/support/entry/portal/docdisplay?lndocid=MIGR-5079707

Support for MegaRAID Storage Manager management software

Support for connectivity to the EXP2512 and EXP2524 storage expansion
enclosures

Support for connectivity to the BladeCenter S disk storage modules (through
SAS Connectivity Modules or SAS RAID Controller Modules), tape drives,
and external storage systems

Support for operations as a RAID controller for the internal drives and as an
HBA for the external storage at the same time

Figure 2-12 shows the ServeRAID H1135 (CIOv) Controller.

Figure 2-12 The ServeRAID H1135 (CIOv) Controller

For more information, see the following publications:
IBM ServeRAID Adapter Quick Reference, TIPS0054, at:
http://www.redbooks. ibm.com/abstracts/tips0054._html?0pen#H1135
ServeRAID H1135 SAS/SATA Controller Installation and User Guide at:
http://ibm.com/support/entry/portal/docdisplay?Indocid=MIGR-5088601

2.7 External SAS connectivity: Storage

Both the SAS Connectivity Module and SAS RAID Controller Module have four
external SAS ports. These ports allow connections to external SAS devices,
such as tape drives and external storage. These external ports are routed
internally to the blades within the BladeCenter S chassis.
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Table 2-15 lists the supported IBM external storage devices.

Table 2-15 External storage support

SAS storage Supported by SAS Supported by SAS RAID
targets Connectivity Module Controller Module
DCS3700 Yes No

DS3200 Yes No

DS3500 Yes No

DS3950 No No

EXP395 No No

EXP2500 Yes No

EXP3000 Yes No

For specific support information, see the IBM System Storage Interoperation

Center (SSIC) at:

http://ibm.com/systems/support/storage/ssic/interoperability.wss

2.8 Media tray

The media tray for the BladeCenter S is a hot swappable module that consists of
the system LED panel, CD-RW/DVD drive, two v2.0 USB ports, and two battery
backup module bays. The system LED panel provides light path diagnostic

LEDs, and power and location indicators. A brief description of each indicator is
included in this section.

The two battery-backup-unit (BBU) module bays on the front of the media tray
are reserved for future use. A battery backup filler must be installed in both bays

to ensure effective cooling of the BladeCenter.

The use of the modular flash drive port is currently not supported.
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Figure 2-13 shows the features of the media tray.
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Figure 2-13 Features of the media tray for the BladeCenter S

The CD-RW/DVD-ROM drive is a compact optical drive that is available to any
blade server in the chassis. The drive can be used to install operating systems,
update drivers, or to archive data for recordable CD media.

Supported optical drives are listed in Table 2-16.

Table 2-16 Part number information

Part number | Feature code | Description

46M0901 4161 IBM UltraSlim Enhanced SATA DVD-ROM

46M0902 4163 IBM UltraSlim Enhanced SATA Multi-Burner

For blade servers to access the drive, it must be assigned to a specific blade bay.
You can do this by physically pressing the Media Tray Assignment button on the
front of the blade server that you want to use. Or you can use the menu in the
AMM’s remote control interface.

When assigned, the drive is exclusively available to the blade server to which it is
assigned. If a Media Tray Assignment button is pressed on another blade or
assigned to another blade server through the AMM, ownership and exclusive
access of the drive are immediately transferred to the destination blade server.

Implementing the IBM BladeCenter S Chassis




Assignment button: The Media Tray Assignment button on the front of blade
servers or the media tray owner in the AMM’s remote control interface includes
both the CD-RW/DVD drive and the two USB ports on the front of the
BladeCenter S. When the corresponding button is pressed on another server
(or the drive is reassigned in the AMM), all access from the original blade
server is immediately ended.

The USB ports that are provided on the front of the media tray enable blade
servers within the chassis to access external USB devices. Access to the USB
ports is achieved by physically pressing the Media Tray Assignment button on the
front of the blade server you want. You can also use the menu in the AMM’s
remote control interface. When assigned, the ports are exclusively available to
the blade server to which they are assigned.

The following types of USB devices are supported:
USB memory keys

IBM RDX USB 3.0 Disk Backup Solution (see 2.13.3, “IBM RDX USB.3.0 Disk
Backup Solution” on page 78)

USB diskette drive

Just like the optical drive, if a Media Tray Assignment button is pressed on
another blade or the drive assigned to another blade server through the AMM,
ownership and exclusive access of the USB ports is immediately transferred to
the destination blade server. Any file transfer in progress is immediately stopped.

To remove the media tray, unlatch the release handles on the front of the module
and pull it straight out from the chassis. To reinstall the media tray, ensure that
the release handles are at a 90 degree angle to the front of the module. Then,
gently insert it into the media tray bay, ensuring that the release handles face the
left side of the chassis (the System LED panel is at the top of the module). After
you insert the media tray, lower the release handles and secure them flush
against the module.
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Figure 2-14 shows media tray removal.

Modular flash
drive connector
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Figure 2-14 Media tray removal

2.9 System LED panels with light path diagnostics

On the BladeCenter S, there are two System LED window panels. These LEDs
provide system information and status and part of the Light Path Diagnostics
feature.
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Their locations can be found:

At the back of the chassis between the 1/O modules (Figure 2-15)
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Figure 2-15 The alternate System LED panel is on the back of the BladeCenter S
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On the top corner of the media tray on the front of the chassis (Figure 2-16)

Media tray on
front of chassis
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Figure 2-16 The LED window on the front and rear of the chassis

Light path diagnostics uses the system LEDs to display status information about
the chassis and components, and whether they are operating correctly. One or
more system faults can be indicated by an amber light that is displayed on the
chassis system LED window. The individual components can also have amber lit
LEDs indicating a fault when the chassis system LED window has solid lit amber
LED indicators. These indicators assist you in resolving hardware faults quickly.
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Table 2-17 is a summary of the system LED panel indicators.

Table 2-17 LED indicators on the system LED panel
Symbol | LED indicator Description
Power-on LED On: Power is present in the BladeCenter S chassis.
Lit (green) Off: The power subsystem, AC power, or the LED has failed.
T Location LED On or set to flash manually from the AMM to visually identify the

Lit or flashing
(blue)

BladeCenter S chassis within a rack or when a problem has
occurred. Useful when referencing the chassis while conducting
remote support.

Over-temperature
LED
Lit (Amber)

On indicates that the BladeCenter S chassis temperature has
exceeded the threshold level or a blade server reports an
over-temperature condition.

The BladeCenter S chassis might have already taken corrective
action, such as increasing the fan speed. This LED turns off
automatically when there is no longer an over-temperature
condition.

Information LED
Lit (Amber)

On indicates that a noncritical event has occurred that requires
attention. Events include the wrong I/O module being inserted into a
bay, power demands within the BladeCenter S chassis exceeding
the capacity of the installed power modules, and the AMM event log
becoming full. You can turn off the information LED through the web
interface or the IBM Director console.

[

System error LED

This amber LED is lit solid to indicate that a critical system error has
occurred. These errors include component failure on the chassis or
blades.

2.9.1 Module LEDs

The individual modules have LEDs to indicate their system status. Table 2-18
lists a general summary of these LEDs.

Table 2-18 Summary of the available module LED indicators

LED indicator

Description

Advanced management | This amber LED is lit to indicate that a critical system error
module error LED has occurred on the AMM.

Power module AC power | This green LED is lit when power is available. If it is off, there

LED is no power to the power supply.
Power module DC This green LED is lit when power is available. If itis off, there
power LED is no power to the power supply.
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LED indicator Description

Power module fault LED | This amber LED is lit to indicate that the power module is
faulty and requires replacement.

Fan module fault LED This amber LED is lit to indicate that the fan module is faulty
and requires replacement.

Disk storage module This amber LED is lit to indicate that the disk storage
fault LED module is faulty and requires attention or replacement.
Hard disk fault LED This LED is lit to indicate the hard disk has failed.

Note: Refer to the individual documentation shipped with each I/O module for
LED indicator status.

2.10 Advanced management module
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The Advanced Management Module (AMM) is a hot-swappable module that can
be used to configure and manage any installed BladeCenter components. It
provides system management functions and keyboard, video, mouse (KVM)
multiplexing for all blade servers in the BladeCenter S unit that support KVM.

The BladeCenter S chassis ships standard with one AMM, and can support only
one AMM in the chassis.

The AMM communicates with all components in the BladeCenter unit, detecting
their presence or absence, reporting their status, and sending alerts for error
conditions when required.
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Figure 2-17 shows the AMM.

Figure 2-17 Advanced management module

Configuration is done by using the AMM'’s web-based user interface. The web
interface communicates with the management and configuration application,

which is part of the upgradeable firmware that is installed in the management
module. You can use the AMM'’s user interface to perform the following tasks:

Defining the login IDs and passwords

Configuring security settings, such as data encryption and user account
security (for AMMs only)

Selecting recipients for alert notification of specific events

Monitoring the status of the BladeCenter unit, blade servers, and other
BladeCenter components

Discovering other BladeCenter units in the network and allowing access to
them through their management module web interfaces (for AMMs only)

Controlling the BladeCenter unit, blade servers, and other BladeCenter
components

Accessing the I/O modules to configure them

Changing the startup sequence in a blade server
Setting the date and time

Using a remote console for the blade servers

Changing ownership of the keyboard, video, and mouse
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Changing ownership of the removable-media drives and USB ports (the
removable-media drives in the BladeCenter unit are viewed as USB devices
by the blade server operating system).

2.10.1 AMM connections and indicators

The AMM has several input and output connectors on its external panel. The
connections include a serial port, video connection, remote management port
(Ethernet), and two USB v2.0 ports for a keyboard and mouse.

Figure 2-18 shows the location of the AMM and its external ports and LEDs.

Serial
Console-%
Video
Ethernet-®
Management
module USB
Release handle
(open)
address
E¥Power-on LED | Solid green indicates the module has power.
H Activity LED Solid green indicates the module is actively controlling the blade chassis.
ElError LED Solid amber indicates an error within the module.
| A Port link LED Solid green indicates active connection through port to network.
Hrort activity LED | Flashing green indicates activity through port over network link.

Figure 2-18 AMM connections and indicators

The following features are depicted in Figure 2-18:
Serial connector

Use this connection to configure and manage the BladeCenter components
over a serial line by using the management module CLI. This connector
provides local access to the CLI and redirection to the Serial over LAN (SOL)
interface of any processor blade server.
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For example, you can connect a notebook computer to the serial connector
and a terminal emulator program to configure the IP addresses, user
accounts, and other management settings through the CLI user interface. For
more information, see the IBM Management Module Command Line Interface
Reference Guide at:

http://www. ibm.com/systems/bladecenter/support/
Video connector

Use this connector to connect a compatible video monitor to the BladeCenter
unit. The video connector provides an external monitor display for blade
servers only. It does not allow direct access to the web-interface of the AMM.
To view the video output of a powered-on blade server, press the Monitor icon
on the front of the blade. Only one blade server can be selected at a time
using the external video connector.

Ethernet connector

Use this port to directly connect to the AMM by using a notebook or
workstation, or to remotely connect to the AMM through the Ethernet network.
This port provides isolated connectivity only to the management module and
any |IP addressable expansion modules. These modules must be on the same
IP subnet as the AMM. When expansion modules are on the same subnet as
the AMM, they can be directly accessed by using their management address.
The AMM acts as a proxy for any management requests to expansion
modules received on its Ethernet connection so long as the addresses are on
the same subnet.

Note: The AMM'’s Ethernet connection does not allow for internal
connectivity directly to blade servers. Most blade servers can be indirectly
accessed by using the remote control feature of the management module’s
web interface. For more information about using and configuring the AMM,
see Chapter 4, “Configuring storage” on page 165.

Two USB ports for mouse and keyboard

Use these connectors for local mouse and keyboard connectivity. Unlike the
USB ports on the front of the BladeCenter S, the two rear external USB ports
on the AMM are controlled and shared through the management module’s
KVM interface. Only the KVM interface can assign or reassign these ports.
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The following management-module LEDs provide status information about the
management module and the status of its Ethernet connection:

Power-on LED: When this green LED is lit, it indicates that the management
module has power.

Active LED: When this green LED is lit, it indicates that the management
module is actively controlling the BladeCenter unit. Only one management
module actively controls the BladeCenter unit.

Management module error LED: When this amber LED is lit, it indicates that
an error has been detected in the management module. When this LED is lit,
the BladeCenter unit system error LED is also lit.

Ethernet Link LED: When this green LED is lit, there is an active connection
through the port to the network.

Ethernet activity LED: When this green LED is flashing, it indicates that there
is activity through the port over the network link.

Reset button: When you press this button, the blowers operate at full speed
while the management module is initializing:

— Press and release the reset bu