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Preface

The IBM® iDataPlex® data center solution is for Web 2.0, high performance
computing (HPC) cluster, and corporate batch processing customers
experiencing limitations of electrical power, cooling, physical space, or a
combination of these. By providing a big picture approach to the design,
iDataPlex uses innovative ways to integrate Intel-based processing at the node,
rack, and data center levels to maximize power and cooling efficiencies while
providing necessary compute density.

An iDataPlex rack is built with industry-standard components to create flexible
configurations of servers, chassis, and networking switches that integrate easily.
Using technology for flexible node configurations, iDataPlex technology can
configure customized solutions for applications to meet specific business needs
for computing power, storage intensity, and the right I/O and networking.

This IBM Redbooks® publication is for customers who want to understand and
implement the IBM iDataPlex solution. It introduces the iDataPlex solution and
the innovations in its design, outlines its benefits, and positions it with IBM
System x and BladeCenter® servers. The book provides details of iDataPlex
components and the supported configurations. It describes application
considerations for an iDataPlex solution and aspects of data center design that
are central to that solution. The book concludes by introducing the services
offerings available from IBM for planning and installing an iDataPlex solution.

The team who wrote this book

This Fifth Edition was produced by a team of specialists from around the world
working at the International Technical Support Organization (ITSO), Raleigh
Center.

David Watts is a Consulting IT Specialist at the IBM ITSO Center in Raleigh. He
manages residencies and produces Redbooks publications on hardware and
software topics related to IBM System x® and BladeCenter servers and
associated client platforms. He has authored over 80 books, papers, and
technotes. He holds a Bachelor of Engineering degree from the University of
Queensland (Australia) and has worked for IBM both in the United States and
Australia since 1989. He is an IBM Certified IT Specialist.
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Germany, and currently working in the Systems Optimization Competency
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supercomputer in Switzerland. Martin holds a degree in Computer Science from
the University of Cooperative Education in Stuttgart, Germany, and a Bachelor of
Science from the Open University in London, UK. He has worked for IBM for
more than eight years. He is an IBM Certified Systems Expert and holds the
CCNA, CCNA Security, and VMware Certified Professional credentials.
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Summary of changes

This section describes the technical changes made in this edition of the book and
in previous editions. This edition might also include minor corrections and
editorial changes that are not identified.

Summary of Changes

for SG24-7629-04

for Implementing an IBM System x iDataPlex Solution
as created or updated on June 29, 2012.

June 2012, Fifth Edition

This revision reflects the addition, deletion, or modification of new and changed
information described in the following sections.

IBM iDataPlex dx360 M4

IBM iDataPlex Direct Water Cooled dx360 M4
Intel Xeon E5-2600 series processors

New Direct Water Cooled dx360 M4 2U chassis
New Direct Water Cooling technology

New 80 PLUS Platinum certified power supplies
New chassis trays for the iDataPlex dx360 M4
New GPU and GPGPU options for the dx360 M4
Updated options for the iDataPlex dx360 M3:

— New processor options

— New memory options

— New internal storage options

— New PCle adapters

— New ServeRAID controllers

— New GPU and GPGPU options

New Ethernet switches

New InfiniBand switches and HCAs

New external storage options

Updated HPC scenario

New scenario for a warm water-cooled data center
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September 2010, Fourth Edition

This revision reflects the addition, deletion, or modification of new and changed
information described in the following sections.

IBM Intelligent Cluster™ offering, replacing the System 1350 process
IBM iDataPlex dx360 M3

Intel Xeon 5600 Series Processors

New 550 W and dual AC 750 W power supplies

New storage options

New memory options, including low-voltage DIMMs

New processor options

New ServeRAID controller options

New chassis trays (HDD and PCle tray)

New SAS 6 Gbps options

New solid-state drive options, including high IOPS SSD PCle adapter
New PCle options (QDR InfiniBand, 10 Gig Ethernet, FCoE)

New NVIDIA GPU and GPGPU options

New Ethernet switches, including Converged Fabric support

New InfiniBand switches and HCAs

Updated HPC scenario

Updated Cluster Resource Management and Moab

Information about the new IBM eX5 product portfolio

August 2009, Third Edition

This revision reflects the addition, deletion, or modification of new and changed
information described in the following sections.

New information
IBM iDataPlex dx360 M2
Intel Xeon 5500 Series Processors
New 3U configuration
450 GB SAS drive
New InfiniBand options
New server configurations with SSD-based SATA drives
New 900W power supply option for dx360 M2
New ServeRAID BR10il RAID controller
New 10 Gbps Ethernet options
New SMC and IBM BNT® Ethernet switch options
IBM Intelligent Management Module (IMM)
Information about UEFI
Cluster Resource Management and MOAB
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March 2009, Second Edition

This revision reflects the addition, deletion, or modification of new and changed
information described in the following sections.

New information
Positioning iDataPlex solution with BladeCenter
IBM iDataPlex dx320
IBM iDataPlex dx360
Table comparing the dx320, dx340 and dx360 servers
Details about internal SAS connectivity
Force10 2410CP and SMC 8024L2 switch
Support for 1TB SATA drive
Information about heterogeneous data center
Information about iDataPlex installation in an enterprise rack
Information about cabling best practices for the iDataPlex rack
Information about cabling overhead pathways
Frequently asked questions (FAQs) and answers throughout the book

Changed information
Operating system support

Summary of changes  XxXi



xXii Implementing an IBM System x iDataPlex Solution



Introduction

The rapid growth of data volumes and the increasing demands for compute
power over the last few years have presented significant new challenges related
to the acquisition, deployment, operation, and management of large-scale data
centers and IT equipment. IT managers are extremely sensitive to the costs,
skills, and manpower requirements associated with such high growth.

As the industry starts adopting new technology models of IT outsourcing,

such as Cloud Computing, Software-as-a-Service (SaaS), and
Infrastructure-as-a-Service (ITaaS), the current and future demands for compute
capacity will keep steadily growing over the next few years. These new
technologies, coupled with growing user demands, are pushing the envelope
when it comes to the need for raw compute power, storage, networking, and
other associated data center elements.

As a result, new concerns become paramount for IT shops: IT acquisition costs,
growing energy bills from data center power and cooling demands, data center
operational costs, and the ongoing equipment maintenance costs, all of which
are part of the Total Cost of Ownership (TCO) equation. The primary goal today
for data center owners is to minimize the TCO and to get the most out of their
current and future IT investments.
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The growing IT demands not only require the expansion of existing data centers,
but in some cases also force the creation of new massive scale-out data centers
that are designed specifically with a view to optimizing the energy, cooling, and
manageability aspects of the IT infrastructure. This is really critical for IT
businesses entering such new markets as Cloud Computing because the TCO
becomes a significant influencer of the profits for the company. How efficiently
you manage your IT infrastructure will determine how profitable you are in these
new markets.

In summary, as data centers continue to grow in order to meet new business
demands, the challenges that will be faced can be categorized as follows:

Increased power and cooling requirements for servers and related IT
hardware

Constraints of floor space, which mandate more compute power in a limited
amount of space

The need for efficient and effective manageability of massive scale-out
environments

The need to minimize initial acquisition costs and subsequent maintenance
costs for the IT infrastructure

1.1 Data center facts

2

A recent report from IDC, a well-known IT research firm, presents the following
interesting facts about data centers:

Data center power density is increasing by approximately 15% annually.
Resulting power draws per rack have grown eightfold since 1996.
Over 40% of data center customers report that power demand is outstripping

supply.

IDC concludes “Data center infrastructure is challenged to keep pace.”!

According to a survey by AFCOM and InterUnity Group, which was quoted in a
SearchDataCenter.com report, “In two years, 44.5% of AFCOM member’s data
centers would be incapable of supporting business requirements due to capacity
constraints.”?

! See IDC report “The Impact of Power and Cooling on Data Center Infrastructure:”
http://www. ibm.com/systems/z/advantages/energy/index.html#analyst_rep
2 See SearchDataCenter.com E-book, The Green Data Center: Energy-Efficient Computing in the
21st century:
http://searchdatacenter.techtarget.com/general/0,295582,sid80_gcil273283,00.html
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Professor Jonathan Koomey of Stanford University concludes in his paper
“Estimating Total Power Consumption By Servers In The U.S. And The World”
that for every kW of power used to drive servers, on average another kW of
power is needed to drive infrastructure devices such as power and air
conditioning.®

1.1.1 Project Green IT

Given these alarming facts, various commercial companies, hardware
manufacturers, as well as the governments of several nations have started
thinking about addressing current energy issues and the plan to meet future
power demands. According to the IT research firm Gartner, Inc., report “Gartner
Identifies the Top 10 Strategic Technologies for 2008,” Green IT is ranked among
the top 10.4

Green IT is the term coined to indicate the new paradigm shift in designing data
centers to be much more efficient in power consumption and cooling, and to
reduce carbon emissions and potential environmental impacts, compared to the
traditional data center designs. Gartner predicts that new government
regulations have the potential to constrain companies in designing data centers
to meet these environmental requirements. In the wake of these challenges and
business requirements to stay competitive, companies are actively looking for
solutions at various levels from server manufacturers and other infrastructure
vendors.

1.1.2 Next generation data center model

To address the new data center challenges, a new way of designing data centers
and the server infrastructure that goes into the data centers is essential. The
design must encompass data center power, cooling, management, and
acquisition as well as operating costs as the chief design goals, in addition to the
performance, cost, and scalability requirements at the server level.

In an effort to address various critical IT challenges, IBM has for several decades
developed and introduced to the market innovative technologies and established
itself as the industry leader. As data center computing enters the next generation,
IBM has once again focused on developing technologies that will address the
critical data center challenges to meet the Green IT goals, which will
revolutionize data center design and computing models over the next decade.

3 See Estimating Total US & Global Server Power Consumption:
http://enterprise.amd.com/us-en/AMD-Business/Technology-Home/Power-Management.aspx
4 See Gartner press release:
http://www.gartner.com/it/page.jsp?id=530109
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1.1.3 New philosophy

As part of the new thinking, a new philosophy has emerged, which promises to
deliver Green IT goals. The philosophy states that instead of designing servers
and putting them in data centers, first design the ideal data center and then
design servers and racks specifically for this design. This philosophy is the basis
for the System x iDataPlex technology.

1.2 Introducing iDataPlex

4

To address the growing data center challenges as outlined previously, IBM has
taken a new approach and designed an innovative family of products and
technologies called iDataPlex.

IBM has years of experience designing server technologies for scale-up and
scale-out settings that primarily focus on performance and scalability as the
fundamental requirements. However, iDataPlex focuses on a different set of
goals:

Reduce the initial hardware acquisition costs and on-going maintenance
costs for data center owners

Improve efficiency in power consumption
Eliminate data center cooling requirements

Achieve higher server density within the same footprint as the traditional rack
layout

Simplify manageability for massive scale-out environments
Reduce the time to deployment through pre-configuration and full integration
at manufacturing

As is evident, these design goals go far beyond a single server or a single rack
level; they are goals for the entire data center.

With the new philosophy and the new design, iDataPlex promises to address the
data center challenges at various levels:

An innovative rack design achieves higher node density within the traditional
rack footprint.

An innovative flex node chassis and server technology are based on industry
standard components.

Shared power and cooling components improve efficiency at the node and
rack level.
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An optional Rear Door Heat eXchanger virtually eliminates traditional cooling
based on computer room air conditioning (CRAC) units.

Various networking, storage, and I/O options are optimized for the rack
design.

Direct water cooling of each node provides unparalleled advantages, such as
lower node power, improved performance per watt, or the ability to reuse
waste heat for economical purposes such as warming other buildings.

Each of these innovations is described in the following sections. Subsequent
chapters explain the technology and products in more detail.

1.2.1 The iDataPlex rack

The iDataPlex rack cabinet design offers 100 rack units (U) of space, as opposed
to the traditional enterprise rack cabinet, which has 42U of space. In that sense,
the iDataPlex rack is essentially two 42U racks connected together and provides
additional vertical bays. The iDataPlex rack is shown in Figure 1-1.

Figure 1-1 iDataPlex 100U rack
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However, the iDataPlex rack is shallower in depth compared to a standard 42U
server rack as shown in Figure 1-2. The iDataPlex rack is 600 mm deep (840 mm
with the Rear Door Heat eXchanger) compared to the 42U rack which is

1050 mm deep. The shallow depth of the rack and the iDataPlex nodes is part of
the reason that the cooling efficiency of iDataPlex is higher than the traditional
rack design, because air travels a much shorter distance to cool the internals of
the server compared to airflow in a traditional rack.

A
444 mm 444 mm 1050 mm
700 700
600 mm 446 mm 446 mm R e
(840mm x 520 mm x 520 mm
with RDHXx)
v
1200mm 1280mm

One iDataPlex Rack Two Standard 19” Racks
(Top view) (Top view)

Figure 1-2 Comparison of iDataPlex with two standard 42U racks (top view)

A single iDataPlex 100U rack enclosure provides more than twice the compute
density of a standard 42U rack enclosure within the footprint of a single 42U rack.
The iDataPlex rack has 84 horizontal 1U slots for server chassis and 16 vertical
slots for network switches, PDUs, and other appliances.

The rack is oriented so that servers fit in side-by-side on the widest dimension.
For ease of serviceability, all hard drive, planar, and I/O access is from the front
of the rack. There is little need to access the rear of the iDataPlex rack for any
serviceability other than to service the Rear Door Heat eXchanger, the power
cords, and the power distribution units (PDUs).

Note: Although the iDataPlex rack provides significant advantages for your
data center, IBM also supports the installation of iDataPlex servers in standard
19” racks.
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1.2.2 FlexNode technology

The modular design of the iDataPlex components allows for customized server
solutions to meet specific business needs. The servers for iDataPlex can be
configured in numerous ways by using FlexNode technology, which is an
innovative 2U modular chassis design. The iDataPlex 2U FlexNode chassis can
hold one server with multiple drives or two servers in a 2U mechanical enclosure.
Figure 1-3 shows two possible configurations of the iDataPlex 2U FlexNode
chassis.

Storage node

Two compute
nodes

Figure 1-3 Two examples of configurations in the iDataPlex 2U Flex chassis

For maximum computing density, customers will typically want to populate each
chassis with two servers. In addition to the compute-oriented configurations,
iDataPlex solution offers a 3U storage-rich server. The 3U chassis can
accommodate up to 12 hot swap SAS or SATA drives for vast amounts of
storage.

Racks are orderable and deliverable with any combination of configured chassis
in the rack up to a total of 84 nodes in 42 chassis. This approach provides
maximum flexibility for data center solutions to incorporate a combination of
configurations in a rack.
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1.2.3 Support for GPGPU-based computing

8

The idea of leveraging the extreme power of graphics processing units (GPUs),
which are traditionally used to offload graphics-related rendering operations in a
computer, to offload general purpose (GP) application workloads and
significantly speed up part of the overall computation, and in some cases to
improve the computational detail and/or accuracy, is quickly becoming
mainstream.

Industries such as oil and gas, numerical weather forecasting, and financial
simulations, to name a few, can take advantage of GPGPU-based computation
and speed up its calculations. The most promising candidates for GPGPU-based
computation are applications that are easily parallelizable and consist of heavy
floating point calculations. See Figure 1-4.

CPU + GPU Co-Processing

CPU GPU
X GigaFlops (DP) 10X GigaFlops (DP)

Figure 1-4 Combining CPU and GPU for computations

GPUs are supported with all available iDataPlex servers by additional chassis
trays. Depending on the tray, each server can connect to up to two standard
form-factor PCle GPU cards (such as NVIDIA Tesla). Combining the power of the
new Intel Xeon processor E5-2600 family (codename SandyBridge-EP) and
GPU cards provides significant compute power within each iDataPlex chassis.
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GPGPU adapters such
as NVIDIA Tesla

Figure 1-5 iDataPlex Server with GPGPUs

More detailed information about GPGPU support is provided in these sections:

dx360 M4: 4.3.7, “Graphics Adapter and General Purpose GPU (GPGPU)” on
page 57

dx360 M3: 4.5.5, “Graphics adapter and GPGPUs” on page 104

1.2.4 Managing the iDataPlex systems

iDataPlex can be deployed in racks of tens or hundreds of servers (also referred
to as nodes in a typical high-performance computing cluster environment). In
order to effectively and efficiently manage such volume of servers, robust tools
will be required.

During the typical lifecycle of the iDataPlex systems, IT administrators will be
required to manage the following aspects:

Initial hardware configuration, such as node firmware update and BIOS
configuration

Provisioning the operating system on the nodes. such as Linux or Windows

Remote hardware control, including power control, Serial-over-LAN (SOL),
and remote event log collection, and so on

Software updates
Remote cluster operations such as parallel shell

User configuration (home directories, applications, and so on), and network
services such as DNS, NIS, and NFS

Other miscellaneous operations
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Since the iDataPlex solution is expected to grow large-scale, any tools that
provide these services are expected to scale to such a level (that is, to hundreds
or even thousands of servers).

IBM has invested in Linux and open source tools for several years now in order
to encourage community participation, openness, and to leverage best industry
practices in managing IT infrastructures. In line with that philosophy, IBM initiated
an open source project called Extreme Cluster Administration Toolkit (xCAT)
almost ten years ago. The tool was originally intended to help IT managers
effectively deploy and manage a large-scale HPC cluster system. Since its
original development, xCAT has grown to become a widely adopted industry tool
for managing large-scale cluster and grid computing systems. Today, xCAT is
used as the de facto tool for all IBM HPC cluster systems, as well as iDataPlex.

xCAT has wide industry participation in terms of contributions from leading
industry and academic IT managers, and field technical specialists, as well as
experts inside IBM that routinely deploy large-scale cluster systems at customer
sites to make xCAT the best-of-breed tool for cluster management.

xCAT is an open source product based on the Eclipse Public License®. It is
available free of charge and hosted on SourceForge at this website:

http://xcat.sourceforge.net

1.2.5 Onboard manageability

10

Each compute node has an integrated management module (IMM) that provides
service-processor functions such as monitoring server availability, performing
Predictive Failure Analysis, or triggering system alerts in case of an error. If an
environmental condition exceeds a threshold, or if a system component fails, the
IMM lights LEDs to help you diagnose the problem and records the error in the
event log. The IMM also provides remote media and remote control functionality
and supports the IPMI 2.0 protocol for remote server management.

The Unified Extensible Firmware Interface (UEFI) replaces BIOS in older
System x and BladeCenter servers. It is the second generation interface
between operating systems and platform firmware. UEFI provides a modern,
well-defined environment for booting an operating system and running pre-boot
applications.

5 See http://www.eclipse.org/legal/epl-v10.html
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1.3 Energy-efficient water cooling

With the ever-increasing power consumption of today’s data centers, it becomes
vital to run them at the most efficient level possible. You want your electrical
power, which you pay for, to provide as much compute power as possible.

Most of the current data centers are extremely inefficient. It means that a
substantial amount of energy (that is, money) is required only to drive the
infrastructure for running servers. It includes, for example, data center
air-conditioning and chillers.

Did you know? The world-wide Information and Communications Technology
(ICT) industry accounts for approximately the same amount of carbon-dioxide
emission as the aviation industry.

By going from conventional air cooling to water as your media for dissipating
heat, you can achieve substantial energy savings that translate directly to less
operational costs for your data center.
The iDataPlex solution supports two options of water-cooling:

At the server level, using Direct Water Cooled servers

At the rack level, using a Rear Door Heat eXchanger

Both cooling solutions are mutually exclusive.

1.3.1 Direct water cooling

Initiated by a data center research project at IBM’s Zurich Research Laboratory,
the latest generation of iDataPlex servers support a new cooling technology that
extends the water loop into the servers.

Using new microchannel heatsink, this cooling solution absorbs heat directly
from the source (processor or memory chip modules) and dissipates it into water.

After the heat is in the water, it can be transported easily. Water is a very good
medium for transporting heat because it can carry 4000 times more heat than air.

A broad range of temperatures is supported, including warm water of more than
40°C (100°F). The exact temperature values depend on the specifics of your data
center.
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Figure 1-6 shows a simplified drawing of how to run a data center using Direct
Water Cooling technology. The servers on the left side of the figure are cooled
with warm water (primary cooling loop in the middle of the figure). The heat is
transferred into a secondary loop that can directly pass through buildings to

warm them.

Direct Water Cooled
dx360 M4 server

Water pump

Figure 1-6 Direct Water Cooling technology showing direct reuse of the waste heat to warm a building
(image courtesy of IBM Research — Zurich)

More technical information about Direct Water Cooling can be found in 4.4.1,
“Direct Water Cooling technology” on page 66.
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1.3.2 Rear Door Heat eXchanger

The Rear Door Heat eXchanger is a water-cooled door that is mounted on the
rear of an IBM iDataPlex rack to cool the air that is heated and exhausted by
devices inside the rack. A supply hose delivers chilled, conditioned water to the
heat exchanger. A return hose delivers warmed water back from the heat
exchanger.

For customers who are able to cool their data centers with water, the Rear Door
Heat eXchanger can withdraw 100% or more of the heat coming from a
100,000 BTU (approximately 30 kWh) rack of servers to alleviate the cooling
challenge that many data centers are having. By selecting the correct water inlet
temperature and water flow rate, you can achieve optimal heat removal.

The Rear Door Heat eXchanger is shown in Figure 1-7. The inlet and outlet
connectors are shown at the bottom of the photo.

Figure 1-7 Rear Door Heat eXchanger (rear view of the iDataPlex rack)
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1.4 Summary

Next-generation scale-out data centers are going to be severely constrained for

power, cooling, floor space, and acquisition and maintenance costs, and will be

subject to various government regulations for power efficiency, carbon emissions,
and environmental impact.

The iDataPlex solution defines a new server architecture based on the iDataPlex
100U rack cabinet, Flex Node and Chassis, direct water cooling technology, and
Rear Door Heat eXchanger. The iDataPlex solution will not only help customers
address the data center power, cooling, and floor space concerns, but also does
it at an attractive price point for customers, and is delivered to the customer
preconfigured and prewired for quicker deployment.

The subsequent chapters describe the individual components of the iDataPlex
technology in greater detail and present various aspects related to designing and
implementing highly efficient data centers using IBM iDataPlex technology.

For more information, see this website:

http://www. ibm_com/systems/x/hardware/idataplex/
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Benefits of iDataPlex

This chapter describes how the iDataPlex solution uniquely addresses data
center challenges. The iDataPlex solution is designed from the ground up, from
the compute facility, to the rack level, and to the individual servers. This approach
addresses costs and efficiencies from procurement, through implementation, to
operation. The iDataPlex solution is a range of systems. Since the introduction of
iDataPlex in 2008, the ecosystem of servers and options has grown similar to the
BladeCenter systems that IBM introduced in 2002.

In this chapter, we introduce the iDataPlex rack and the range of systems that are
currently available. We discuss how this new product increases computing
density at the rack level and at the room level. We also discuss how the iDataPlex
solution is procured and delivered.

The following topics are covered in this chapter:

2.1, “Acquisition and operating costs” on page 16
2.2, “Integration-ready” on page 18

2.3, “Modularity and flexibility” on page 19

2.4, “Rack density” on page 20

2.5, “Density at the data center level” on page 21
2.6, “Rear Door Heat eXchanger option” on page 22
2.7, “Direct water cooling option” on page 24
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2.1 Acquisition and operating costs

Paramount among the development objectives for the iDataplex solution is to
address areas of acquisition and operating costs in order to lower them and
simplify the process for customers who want to build large-scale data centers.

2.1.1 Acquisition

16

iDataplex fully integrated solutions are acquired either directly through IBM direct
sales channels or through IBM business partners. Members of the IBM iDataPlex
sales group have the required skills, and will involve the appropriate IBM experts
to guide an iDataPlex solution through the configuration, review, manufacturing,

delivery, and installation.

Many options are provided by third-party vendors (including Juniper, Cisco, and
SMC). Many of the internal components are sourced from high-volume
manufacturers. When market conditions coincide with appropriately sized orders
of iDataPlex, IBM will make spot purchases of components rather than build from
existing inventory, taking advantage of opportunities to minimize the acquisition
cost. These savings are then passed on to the customer.

When purchased as an Intelligent Cluster, iDataPlex solutions are custom-built at
the time of the order, reflecting the customer’s specific requirements.
Implementations of the iDataPlex scale are unlikely to proceed without planning
considerations on several fronts, such as:

Computational, storage, and networking needs
Financial considerations
Real estate, power, cooling, and cabling provisioning

Thus, if the iDataPlex solution is built while these considerations are being
addressed, it can be scheduled for delivery when the data center is ready to
receive it. While the exact time frame can be determined when the order is
placed, the estimated delivery time can be approximately three months.

These process decisions, as well as the system engineering discussed in
Chapter 4, “iDataPlex compute nodes” on page 33, were made to drive the
acquisition cost (often referred to as capital expenditure, or CAPEX) as low as
possible. The price of iDataPlex hardware is substantially lower than traditional
tier-one products, and is comparable to white box products.
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2.1.2 Operating costs

Operating costs (operational expenditure, or OPEX) are the real estate (floor
space), electrical power consumption for operation, energy used to maintain
temperature and humidity, and manageability costs. These expenses are
fundamental considerations in the design of iDataPlex solutions.

The current focus on power and cooling is indicative of two phenomena:

Acknowledgment of just how expensive power and cooling are in the
operation of a computing facility.

Use of a computing model that provides performance and reliability through
software, computing in a scalable and fault-tolerant way on multiple servers,
thus decreasing the emphasis on wringing maximum performance and
creating the highest levels of reliability within individual servers.

This focus enables iDataPlex engineers to improve power efficiency in many
ways, also enabling them to simplify the server design, which also lends itself to
greater reliability, lower cost, and higher efficiency. The power supply and fans in
each chassis are optimized for efficiency in powering and cooling the nodes.
Using 80 mm fans for all configurations provides commonality of parts and are
more efficient than using additional 40 mm fans to do the same work. The
planars use chip sets that are balanced performers while having low power
consumption.

The overall node design is short from front to back, and special attention is given
to reducing resistance to airflow. The more easily the cooling air can flow through
the server, the less energy is used by the fans to move that air. Direct water
cooling helps to lower costs even further through the use of an efficient
water-cooling technology that absorbs heat where it is generated, from within the
server.

Aside from moving data centers to lower-cost locations, the solution to the real
estate challenge is to increase overall solution density. The iDataPlex solution
addresses this challenge at the server level, rack level, and data center level.

iDataPlex nodes comply with Intelligent Platform Management Interface (IPMI)
standards, enabling integration with a broad spectrum of management methods.
A wide selection of networking devices is available, so in addition to being able to
integrate these devices in to the overall networking environment, the investment
in network management expertise can be leveraged.
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2.2 Integration-ready

In addition to lowering acquisition costs, having IBM preconfigure the iDataPlex
solution at the manufacturing facility reduces CAPEX and OPEX further:

Packaging that is not necessary after the solution is shipped is minimized,
thereby reducing disposal requirements.

Considerations of proper airflow for cooling, robust mechanical assembly, and
in-rack cabling are addressed before the system arrives.

Testing after final assembly minimizes (eliminates, ideally) servicing that has
to be performed after the equipment arrives.

The iDataPlex user simply has to roll the rack into the data center, extend its
levelling legs, connect the power, network, and (optionally) cooling water for it to
be ready to use. An example of an iDataPlex rack as shipped is shown in
Figure 2-1.

Figure 2-1 A preconfigured iDataPlex rack

18 Implementing an IBM System x iDataPlex Solution



2.3 Modularity and flexibility

The flexible design of iDataPlex provides cost-efficient servers in configurations
to meet many requirements. The node design has a common power supply and
fan assembly for all models, to minimize costs and maximize the benefits of
standardization. The basis for the flex nodes is an industry standard
motherboard based on the Server System Infrastructure (SSI) specification.

A flexible set of configurations can be created from common building blocks. The
configurations are either computationally dense, I/O-rich, storage-rich (2U) and
storage rich (3U). This modular approach to server design keeps costs low and
provides a wide range of node types. Three of the four configurations are shown
in Figure 2-2.

Figure 2-2 Three of the available iDataPlex FlexNode configurations

Having IBM integrate the servers, power distribution, and networking at the
manufacturing facility saves deployment time and ensures design integrity, both
of which reduce solution cost. The IBM specialist who designs the custom
iDataPlex solution for the customer takes into consideration the rack positioning
of the nodes and the airflow requirements of all components and provides
instructions to manufacturing. An iDataPlex solution is built to be shipped, and
arrive as a complete unit. The only packaging is the shipping crate. The crate
provides protection for the unit in transit, can be moved by forklift, and provides a
ramp for rolling the iDataPlex rack from the crate to the floor.
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2.4 Rack density

The unique iDataPlex design maximizes floor space usage as shown in

Figure 2-3. In the area of two data center floor tiles, there are two columns of 43U
of 19-inch horizontal-mounting rack space. The Avocent rack management
appliance, cables, or a filler panel consumes 1U per rack, which is why we
specify a total of 84U available in horizontal orientation.

In addition, there are eight 2U vertical pockets, which can be subdivided into 1U
pockets (labelled B1-B8 and D1-D8 in Figure 2-3).

A B C D

42U 84U

A B7[B8 \ p7[D8

L] 43U-84U Ll

B5|B6 D5|DS6;

B3|B4| D3|D4|

\ B1[B2 / p1fp2
1uU 43U

Figure 2-3 iDataPlex rack layout
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The rack density has the potential for an additional benefit, which is the
possibility, in certain cases, to reduce the number of power feeds going to the
same number of servers when they are consolidated in one rack instead of two,
as shown in Figure 2-4.

8.6 KVA feed —I |

8.6 KVA feed

I— 8.6 KVA feed 8.6 KVA feed —I |
8.6 KVA feed 8.6 KVA feed

8.6 KVA feed

Figure 2-4 Power feed consolidation

One U.S.-based power company was charging its customers USD1500 - 2000
per month for each 8.6 kVA feed, in addition to the power consumption charges.
One customer indicated that reducing the number of feeds per rack from four to
three would save them about USD14 million per year.

2.5 Density at the data center level

The iDataPlex design allows for increased system density in the data center. The
shallow depth of the rack allows for more rows of systems in the same area.
Figure 2-5 shows possible density increases that the iDataPlex solutions enable.
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Figure 2-5 Data center density improvements enabled by iDataPlex solution

In addition, with 16U of vertical bay space available for power, networking,
management, or other options, most iDataPlex designs can use all of the
horizontal rack space for data processing, potentially reducing the number of
racks required. The power efficiency of iDataPlex means less of the data center
floor has to be given to cooling equipment.

2.6 Rear Door Heat eXchanger option

22

The Rear Door Heat eXchanger option for iDataPlex solution was developed to
extract heat at rack level. A water-cooled door closes behind the iDataPlex rack
and provides energy savings from not having to cool air with fans or blowers
elsewhere in the computer room, as is done with conventional computer room air
conditioner (CRAC) units.

Because of the design of the iDataPlex rack, the Rear Door Heat eXchanger has
a large surface area for the number of servers it cools, making it very efficient. It
can greatly reduce, or even eliminate the requirement for additional cooling in the
server room, freeing space that is occupied by the numerous CRAC units that
are usually required.
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Any data center that uses CRAC systems already has chilled water installed, so
integrating this solution is not difficult. As an added benefit, hot spots in the data
center, which can be problematic to address, are less likely to occur.

Figure 2-6 shows thermal images taken of an iDataPlex rack under test in the
IBM Thermal Lab, with a person standing beside it, before and after the heat
exchanger was operational.

Even without water-cooling, the iDataplex solution is still at least 20% cooler than
the conventional rack approach.

iDataPlex rack can run at room
temperature (no air conditioning
required) when used with the
optional Rear Door Heat

Trefl=20.0 Tatm=20.0/Dst=2.0 FOV 24 eXchanger.

2/11/08 9:16:48 AM -40 - +120 e=0.96 These photos were taken in the

Thermal Lab at IBM, showing the
iDataPlex rack without (top
image) and with (bottom image)
the Rear Door Heat eXchanger
closed and operational.

CAL§ o=
n S pag

Trefl=20.0 Tatm=20.0/Dst=2.0 FOV 24
2M1/08 9:23:50 AM 40 - +120 e=0.96

Figure 2-6 iDataPlex rack without and with the Rear Door Heat eXchanger closed and operational
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2.7 Direct water cooling option

24

The direct water cooling technology is supported with the latest iDataPlex server.
It extends the water cooling loop into the servers. Heat is directly dissipated from
the microprocessor and memory modules into the cooling water flowing through
very fine channels in the heat sink.

Using water as the medium to remove heat from server has the following
immediate advantages:

Lower node power

Improved performance per watt
Lower OPEX of your data center
Lower noise level in your data center

New high performance microchannel heat sinks make it possible to increase the
temperature of the cooling water compared to existing water cooling solutions.
Even warm water can be used to cool the iDataPlex servers.

Using warm water as coolant has multiple advantages (over those mentioned):

No CRACSs or chillers required
Direct reuse of the warm water to heat adjacent buildings

It also adds to saving money and lowering the energy-consumption of your data
center (including adjacent buildings that save on heating costs).

In 2010, IBM Research — Zurich had built a prototype of a hot-water cooled data
center in a project for the Swiss Federal Institute of Technology Zurich!. A
standard IBM BladeCenter was retrofitted to enable water cooling of the IBM
BladeCenter servers. This installation, dubbed Aquasar, successfully
demonstrated a reduction of 40% in energy consumption compared to an equally
equipped air-cooled installation.

Using a water inlet temperature of 60°C allowed the direct reuse of waste heat in
the outlet water that is fed into the university heating installation. This reuse
decreased the overall carbon dioxide emission of the installation by as much as
85%.

In 2011, the ASHRAE committee 9.9 has published2 Thermal Guidelines For
Liquid Cooled Data Processing Environments. They introduce five environmental
classes specifying operating temperatures and required cooling equipment for
each class. Using the iDataPlex Direct Water Cooled dx360 M4 servers allows
your data center to run in the most efficient class W5.

! See the IBM press release at http://www-03. ibm.com/press/us/en/pressrelease/32049.wss
2 You can download the paper free of charge from http://ww.tc99.ashraetcs.org
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Positioning

This chapter explains how iDataPlex is positioned in the marketplace compared
with other systems that have Intel processors. It will help you to understand the
iDataPlex target audience and the types of applications for which it is intended.

The following topics are covered in this chapter:

Server and data center-level solution
iDataPlex customers

Hardware redundancy

Scale-up versus scale-out

Design objectives by platform

IBM Intelligent Cluster and iDataPlex
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3.1 Server and data center-level solution

iDataPlex is designed at the server level and considers the rack as a whole unit,
taking into account the compute nodes, storage, 1/O, switches, management, and
power and cooling, to provide a complete customized solution. Table 3-1 shows a
comparison of iDataPlex to traditional servers.

Table 3-1 Comparing different server form factors

Server type Management level Deployment Relative node scale
Towers servers Tower level management By server Individual servers
(typically remote) 1-5+
Rack servers Server level By servers (into new or | Individual servers
existing rack) 3-10+
BladeCenter Chassis level By blade/chassis (into BladeCenter chassis
new or existing rack) (4—14 blades per chassis)
iDataPlex Rack level By rack (into new or iDataPlex Rack (24-84
existing data center) nodes per rack)
Server level By servers (into new or | Individual servers
existing rack) 3-10+

3.2 iDataPlex customers

iDataPlex technology is a flexible, massive scale-out data center server solution
built on industry standard components for customers who are looking for
compute density and energy efficiency. Figure 3-1 on page 27 shows iDataPlex
application positioning against our BladeCenter, rack, and high-end scale-up eX5
technology servers.
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Figure 3-1 iDataPlex application positioning

iDataPlex is the right choice for customers that have these requirements:
Facing power, cooling, and density challenges

Having software redundancy built into their application and are comfortable
with lower hardware redundancy

Focusing on lowering their capital expense and operating expense

iDataPlex is targeted specifically to data-center-level customer applications that
are based on stateless computing, including:

High performance computing clusters
Grid computing

High performance computing (HPC) is the use of parallel processing for running
advanced application programs efficiently, reliably, and quickly. Clusters are
typically comprised of components that could be used separately in other types
of computing configurations. It includes compute nodes, network adapters and
switches, local and external storage, and systems-management software and
applications.

The iDataPlex solution provides the next generation of HPC, in these areas:
Speed:

— High-performance CPU
— Large memory per node
— High-speed interconnects
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Density:

— From 2 to 3 times the density of 1U rack mount solution
— Up to 2 nodes per chassis
— Up to 84 nodes per rack

Economy:

Lower capital outlay for acquisition

Up to 40% lower power consumption than standard 1U designs

Up to 75% reduction in cooling cost compared to 1U servers and
traditional computer room air conditioning
Lower total cost of ownership

The iDataPlex solution is the fast, dense, and economical choice for HPC.

3.3 Hardware redundancy

The iDataPlex solution provides hardware redundancy, although hardware
redundancy is not as important to iDataPlex customers because they use
networking and software to maximize availability to end users. The iDataPlex
solution is used in massive scale-out clusters that have many nodes. If one
nodes fails, the software will transfer the workload to other nodes. There is little
effect on the whole clusters.

Table 3-2 shows a comparison of redundancy features between iDataPlex,
System x servers, and BladeCenter.

Table 3-2 Comparing redundancy components

Redundancy feature iDataPlex System x servers | System x Enterprise BladeCenter
servers
Memory ECC ECC ECC ECC
Chipkill Chipkill Chipkill Chipkill
Mirroring Mirroring Memory ProteXion Mirroring
Sparing Sparing Mirroring Sparing
Storage RAID Supported® | Supported Supported Supported
Dual Ethernet Supported Supported Supported Supported
Power supply Supported Supported® Supported Supported®
Fans No Supportedb Supported Supported®

a. Supports hardware or software RAID based on server configuration.

b. Certain low-end System x servers do not have redundant fans and power supplies.

c. Feature provided by BladeCenter Chassis.
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The iDataPlex servers support redundant Ethernet connections with the two
onboard controllers. If a problem occurs with one Ethernet connection, all
Ethernet traffic associated with it is automatically switched to the other interface
(provided that the operating system, software, network cabling, and switch
configuration are done properly to support this).

The iDataPlex server monitors fans, power, temperature, and voltage, but it does
not provide redundancy on the fans. Node-level fault tolerance is required.

The input cabling of iDataPlex power supplies can be configured using two
redundant inlet cables connected to two separate power feeds. If one of the
feeds (including the rack PDU) fails, the iDataPlex servers continue operation
with the remaining power feed.

Many applications are available with built-in redundancy and failover features.
These applications include large-scale Web serving, scale-out databases, risk
analytics, streaming media (IPTV, online movies), and video rendering.

3.4 Scale-up versus scale-out

The two design methods to expand a server’s performance are scale-up and
scale-out.

Scale-up means that adding additional resources, usually processors or memory,
to a single server to increase the server’s performance in areas such as
processing capacity or I/O bandwidth to make a powerful server. Scaling up
depends on hardware design. It enables simple system management as there
are fewer systems and potentially lower software licensing costs. The IBM
System x3850 X5 is an industry-leading product using the scale-up design.

Scale-out means adding more servers to a cluster or a compute farm to expand
the overall capacity. Each of the servers in such a compute farm usually performs
the same task and, provided the system is design for scaling, can be easily
extended by adding more servers. Such a design depends on the whole
architecture, hardware, and software. High performance compute clusters are a
type of scale-out solution.
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See Figure 3-2 for iDataPlex positioning in scale-up and scale-out.
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Figure 3-2 Scale-up and scale-out position

3.5 Design objectives by platform

BladeCenter, System x, and iDataPlex offer the right solution to customers
depending on the business need. This section describes their different design
objectives.

3.5.1 BladeCenter

IBM BladeCenter is focused on the following benefits:

Complete infrastructure integration

Total solution management

Energy-efficiency

Hardware and software reliability, availability, and serviceability
Virtualization

Redundancy
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IBM BladeCenter can provide an infrastructure simplification solution.
BladeCenter delivers the ultimate in infrastructure integration. It demonstrates
leadership on power utilization, high speed I/O, and server density. It was
designed to provide maximum availability with industry standard components
and to reduce the number of single points of failure.

IBM BladeCenter offers the industry’s best flexibility and choice in creating
customized infrastructures and solutions. IBM BladeCenter Open Fabric
Manager can virtualize the Ethernet and Fibre Channel I/O on BladeCenter.
BladeCenter has a long life cycle and preserves system investment with
compatible, proven, and field-tested platforms and chassis.

3.5.2 System x

System x is focused on:

Scale-up solutions
Strong hardware redundancy
Virtualization

System x products provide scale-up solutions, especially the System x3850 X5,
which uses the eX5 chip set. The eX5 technology is the fifth generation of
products based on the design principle IBM began in 1997: to offer systems that
are expandable and offer mainframe-style reliability, availability, and
serviceability features.

The x3850 X5 can be configured into a multinode configuration supporting eight
10-core processors, and up to 6 TB of RAM, 3 TB in each of the two connected
machines. It has active memory protection, including advanced Chipkill ECC
memory correction, memory ProteXion, and memory mirroring. It has hot-swap
and redundant power supplies and cooling. It is designed around three major
workloads, which are:

Database servers
Server consolidation using virtualization
Enterprise resource planning

3.5.3 iDataPlex

iDataPlex is focused on:

Price/performance per watt

Fast, large scale-out deployments
Compute density

Customization
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The iDataPlex is the price leadership scale-out solution. It provides ultimate
power efficiency. The shallow design and Rear Door Heat eXchanger of
iDataPlex’s deliver the best rack level cooling efficiency.

iDataPlex provides leadership compute density. Using the innovative rack
iDataPlex can fit up to 84 1U quad-core servers and 16 1U vertical slots for
switches, power distribution units, and other appliances in the same footprint as
a standard rack.

iDataPlex provides a custom solution using Flex Node Technology. It also
provides large low-cost localized storage for the demands of high performance
computing. It can give you a customized data center solution.

The iDataPlex provides a high efficiency power supply and low power-consuming
fans. It uses up to less 40% power than standard 1U servers.

With the Rear Door Heat eXchanger, you can have a high-density data center
without increasing cooling demands. It can cool the room and reduce or even
eliminate the need for air conditioning in data center.

3.6 IBM Intelligent Cluster and iDataPlex

Clusters can be configured and deployed to serve a broad range of functions,
from server workload consolidation to high-performance parallel computing
tasks.

The IBM Intelligent Cluster is an integrated HPC cluster solution, including
servers, storage, and networking components. It supports different operating
systems from Linux, Microsoft, and VMware. IBM delivers a factory-built and
tested cluster that is ready to plug in.

Note: IBM Intelligent Cluster delivers a choice of nodes, storage, 1/0, and
cluster management systems. The nodes include IBM System x server,
BladeCenter servers, Power Systems™ servers, as well as iDataPlex.

Storage includes IBM DS3000, DS4000®, and DS5000 series. The 1/O
includes Ethernet, InfiniBand, Fibre Channel, and Converged Fabrics.

Further information about the IBM Intelligent Cluster offering, including customer

case studies, can be found on the IBM site at this website:
http://www. ibm.com/systems/x/hardware/cluster/
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iDataPlex compute nodes

This chapter provides information about the compute nodes of the iDataPlex
solution.

The following topics are covered in this chapter:

4.1, “The big picture of iDataPlex” on page 34

4.2, “Comparing the iDataPlex servers” on page 35

4.3, “iDataPlex dx360 M4 server” on page 37

4.4, “iDataPlex Direct Water Cooled dx360 M4 server” on page 64
4.5, “iDataPlex dx360 M3 server” on page 82

4.6, “iDataPlex FlexNode chassis components” on page 120

© Copyright IBM Corp. 2008-2010, 2012. All rights reserved.
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4.1 The big picture of iDataPlex

The iDataPlex solution has the following main components:

A special iDataPlex rack

Up to 42 2U chassis that are mounted in the rack

Servers, storage and /O components that are installed in the chassis
Switches and power distribution units that are also mounted in the rack

Figure 4-1 gives you an idea of how these components are integrated.

“\

iDataPlex Rear Door
Heat Exchanger

Compute nodes
dx360 M3
dx360 M4
Direct Water Cooled dx360 M4

Chassis trays

Storage tray
PCle Tray
GPGPU tray

Switches

Storage

v

Drives &
Options

3U chassis
(dx360 M3)

Figure 4-1 iDataPlex and its components

On the left side is a 2U (top) and a 3U chassis (bottom). They can be equipped
with several different server, storage, and I/0O components. The populated
chassis are mounted in an iDataPlex rack (middle). This rack was specifically
designed to meet high-density data center requirements. It allows mandatory
infrastructure components such as switches and power distribution units (PDUs),
as shown on the right, to be installed into the rack without sacrificing valuable
server space. In addition, the iDataPlex solution provides water-cooling either at
the rack-level with the Rear Door Heat eXchanger or at the node-level with the
Direct Water Cooling solution.
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4.2 Comparing the iDataPlex servers

The iDataPlex Flex chassis can be configured in different ways, depending on
the customer needs. IBM currently offers two iDataPlex servers: the dx360 M3
and dx360 M4 servers. They have been developed for different types of

workloads and power demands.

Table 4-1 gives an overview showing the major features of each server. The
dx360 M4 server is available in an air-cooled and water-cooled version. Details of

the individual servers are discussed in the following sections.

Note: The iDataPlex product publications refer to the 1U server component as
a system-board tray.

Table 4-1 Feature comparison of iDataPlex servers

Feature dx360 M3 server dx360 M4 dx360 M4
air-cooled water-cooled
Processor sockets Two Two Two

Processors supported

Intel Xeon 5600

Intel Xeon E5-2600

Intel Xeon E5-2600

Cores per processor

2,4,0r6

4,6,0r8

4,6,0r8

Memory speed

Up to 1333 MHz

Up to 1600 MHz

Up to 1600 MHz

DIMM sockets

16 DIMM sockets

16 DIMM sockets

16 DIMM sockets?

Maximum memory 192 GB DDRS3 512 GB DDR3 64 GB DDR3
PCle x16 (Gen 2) x16 (Gen 3) x16 (Gen 3)
GPU/GPGPU support Yes Yes No

Supported in 2U chassis

Yes (1 or 2 nodes)

Yes (1 or 2 nodes)

Yes (1 or 2 nodes)

Supported in 3U chassis

Yes (1 node)

No

No

SATA support Yes - SATA 3Gb/s Yes - SATA 6Gb/s Yes - SATA 6Gb/s
SAS support Yes - 6Gb° Yes - 6Gb° Yes - 6Gb°
SSD support Yes (2.5” only) Yes (1.8” and 2.5”) No

Maximum internal storage per
chassis

3U chassis: 36 TB

2U chassis: 6TB

2U chassis: 6TB
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Feature dx360 M3 server dx360 M4 dx360 M4
air-cooled water-cooled

3.5-inch drive support Yes Yes Yes

2.5-inch drive support Yes Yes Yes

a. The system-board provides 16 DIMM sockets but only eight of them can be populated
b. Increased memory capacity is planned to be supported in the future
c. Requires an optional SAS controller card

Did you know? The SATA International Organization has released naming
guidelines to avoid confusion when referring to SATA standards. “SATA II” or
“SATA III” should not be used. Instead, use “SATA 3 Gb/s” or “SATA 6 Gb/s”.
The naming guidelines are available from this website:

http://www.serialata.org/developers/naming_guidelines.asp
Additional performance data for each system is available at the IBM System x

benchmarks page:

http://www. ibm.com/systems/x/resources/benchmarks
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4.3 iDataPlex dx360 M4 server

The iDataPlex dx360 M4 server, available as machine type 7912 with a
three-year warranty, is a 1U tray with a system board that fits into the 2U chassis.
It can be equipped with a GPGPU tray for high-density GPGPU requirements.
The dx360 M4 is a two-socket server running the latest Intel Xeon processor
E5-2600 family (formerly code named Sandy Bridge-EP) processors. See
Figure 4-2.

The following topics are covered in this section:

4.3.1, “Models” on page 40

4.3.2, “Processors” on page 40

4.3.3, “Memory” on page 43

4.3.4, “Internal storage and controllers” on page 48

4.3.6, “PCI Express I/O adapters” on page 54

4.3.7, “Graphics Adapter and General Purpose GPU (GPGPU)” on page 57
4.3.8, “Management” on page 58

4.3.5, “Chassis trays” on page 52

4.3.9, “Operator panel” on page 59

4.3.10, “Chassis configurations” on page 60

4.3.11, “Compute-intensive server (1A, 1B, and 1C)” on page 61
4.3.12, “I/O and GPGPU server (2A, 2B, and 2C)” on page 62
4.3.13, “General hardware configuration rules” on page 63
4.3.14, “Supported operating systems” on page 63

Figure 4-2 Two air-cooled iDataPlex dx360 M4 servers installed in a 2U chassis
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Figure 4-3 shows the controls and connectors on the front of the server. Each
server has the following components (looking left to right):

Power button and status LEDs (see 4.3.9, “Operator panel” on page 59)
One RS232 serial port
One VGA port supporting resolutions up to 1600x1200 at 75 MHz

One 1 Gbps RJ45 connector for dedicated systems management (wired to
the IMM)

A slot for the mezzanine card ports
Two 1 Gbps Ethernet interfaces based on the Intel Powerville 1350 controller

Four USB 2.0 ports.

Dual-port
network adapter Ethernet link Ethernet connection
Locator LED PCl riser 2 (Optional) activity/status LED ~ Speed LED PCl riser 1

Power-on LED

Hard disk drive :
activity LED ——| &1

System-error LED Serial Video  Systems-management Ethernet uUsB
Ethernet

Figure 4-3 dx360 M4 controls and connectors
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Figure 4-4 shows the internal connectors and slots of the dx360 M4 server.

Figure 4-4 dx360 M4 system board

Product publications are available at the IBM support site:
http://www. ibm.com/support
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4.3.1 Models

Table 4-2 lists the standard models of the dx360 M4.

Table 4-2 Standard models of the dx360 M4

Model Processor Memory Disk Disk bays Disks | Network
& speed adapter

7912-22x | 2x Intel Xeon E5-2630L 6C 4x 8 GB 6 Gbps | 1x 3.5” SS bay Open | 2x GbE
2.0GHz 15MB 1333MHz 60W 1333 MHz | SATA

7912-42x | 2x Intel Xeon E5-2609 4C 4x 4 GB 6 Gbps | 2x2.5” or Open | 2x GbE +
2.40GHz 10MB 1066MHz 80W | 1333 MHz | SATA 4x 1.8” SS bays 2x QDR?

7912-62x | 2x Intel Xeon E5-2660 8C 4x 8 GB 6 Gbps | 2x2.5” or Open | 2x GbE +
2.2GHz 20MB 1600MHz 95W 1333 MHz | SATA 4x 1.8” SS bays 2x QDR?

a. Models 42x and 62x include a Mellanox ConnectX-3 Dual Port QDR/FDR10 Mezzanine Card, 90Y6338, which installs

in the dedicated mezzanine slot.

Two of these models can be installed in a 2U chassis. For configure-to-order
(CTO) models, additional PCle trays can be added for additional PCle slots,
including GPGPU adapters. See 4.3.5, “Chassis trays” on page 52 for details.

4.3.2 Processors

The dx360 M4 server has two LGA 2011 CPU sockets for the latest Intel Xeon
E5-2600 series processors. Table 4-3 lists the features for the different Intel Xeon
E5-2600 series processors supported on the dx360 M4 server. The processors

installed in the two sockets must be identical.

All processors support Hyper-Threading nor Turbo Boost except for the Basic

processors as listed in the table, E5-2603 and E5-2609.

Table 4-3 Supported Intel Xeon E5-2600 series CPU options on the dx360 M4 server

SBB part | Feature | Processor | Core L3 Cores | TDP QPI link Max

number code Model Speed Cache speed memory
speed

Special Purpose

90Y6212 | A1TF E5-2637 3.0GHz | 5MB 2 80 W 8 GT/s 1600 MHz

90Y6221 | A1TQ E5-2667 29GHz [ 15MB | 6 130W | 8GT/s 1600 MHz

Low Power

90Y6223 | A1TS E5-2630L 20GHz [ 15MB | 6 60 W 7.2 GT/s 1333 MHz
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SBB part | Feature | Processor | Core L3 Cores | TDP QPI link Max
number code Model Speed Cache speed memory
speed
94Y7550 | A2FV E5-2648L 1.8GHz [ 20MB | 8 70W 8.0GT/s | 1600 MHz
90Y6224 | AITT E5-2650L 1.8GHz [ 20MB | 8 70 W 8.0 GT/s 1600 MHz
Basic (no support for Hyper-Threading nor Turbo Boost
90Y6211 | A1TE E5-2603 1.8GHz | 10MB | 4 80 W 6.4 GT/s 1066 MHz
90Y6213 | A1TG E5-2609 24GHz [ 1O0MB | 4 80 W 6.4 GT/s | 1066 MHz
Standard
90Y6214 | A1TH E5-2620 20GHz [ 15MB | 6 95 W 7.2GT/s | 1333 MHz
90Y6215 | A1TJ E5-2630 23GHz [ 15MB | 6 95 W 7.2 GT/s 1333 MHz
90Y6216 | A1TK E5-2640 25GHz [ 15MB | 6 95 W 7.2 GT/s 1333 MHz
Advanced
90Y6217 | A1TL E5-2650 20GHz [ 20MB | 8 95 W 8.0 GT/s | 1600 MHz
90Y6222 | A1TR E5-2658 21GHz [ 20MB | 8 95 W 8.0 GT/s | 1600 MHz
90Y6218 | A1TM E5-2660 22GHz [ 20MB | 8 95 W 8.0 GT/s | 1600 MHz
90Y7551 | A2FW E5-2665 24GHz [ 20MB | 8 115W | 8.0 GT/s 1600 MHz
90Y6225 | A1TU E5-2670 26GHz [ 20MB | 8 115W | 8.0GT/s 1600 MHz
90Y6219 | A1TN E5-2680 27GHz [ 20MB | 8 130 W | 8.0GT/s 1600 MHz

Chapter 4. iDataPlex compute nodes 41




42

The Intel Xeon E5-2600 series processors implement the second generation of
Intel’s Core microarchitecture using a 32nm manufacturing process (Figure 4-5).

Core L1/L2 LLC
Core L1/L2T] LLC .
___Rlng
<« | interconnect
Core L1/L2 [ LLC
< to Chipset System agent QPI link ;
PCle 3.0 Memory

Root Complex Controller

40 lanes 4 channels
PCle 3.0 3 DIMMs per channel

Figure 4-5 Intel Xeon E5-2600 basic architecture

The new architecture allows you to share data on-chip through a high-speed ring
interconnect between all processor cores, the last level cache (LLC), and the
system agent. The system agent houses the memory controller and a PCI
Express root complex that provides 40 PCle 3.0 lanes. The integrated memory
controller in each CPU supports four memory channels with three DDR3 DIMMs
per channel running at a speed up to 1600 MHz. Two QPI links connect to a
second CPU in a dual-socket installation.

The Xeon E5-2600 series is available with up to eight cores and 20 MB of
last-level cache. It features an enhanced instruction set called Intel Advanced
Vector Extensions (AVX). It doubles the operand size for vector instructions (such
as floating-point) to 256 bits and boosts selected applications by up to a factor of
two.

The new architecture also introduces Intel Turbo Boost Technology 2.0 and
improved power management capabilities. Turbo Boost automatically turns off
unused processor cores and increases the clock speed of the cores in use as
long as thermal requirements are still met. Turbo Boost Technology 2.0 takes
advantage of the new integrated design and also implements a more granular
overclocking in 100 MHz steps instead of 133 MHz steps on former
Nehalem-based and Westmere-based microprocessors.
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4.3.3 Memory

The dx360 M4 server has 16 DIMM slots for registered ECC DDR3 DIMMs
running at 1066, 1333, or 1600 MHz. RDIMMs, UDIMMs, and LRDIMMs are
supported. It supports capacities up to 32 GB, as listed in Table 4-4.

Table 4-4 Supported memory options for the dx360 M4 server

Part Feature | Description

number | code

UDIMMs

49Y1403 | AOQS 2GB (1x2GB, 1Rx8, 1.35V) PC3L-10600 ECC DDR3 1333MHz LP UDIMM
49Y1404 | 8648 4GB (1x4GB, 2Rx8, 1.35V) PC3L-10600 CL9 ECC DDR3 1333MHz LP UDIMM
RDIMMs

49Y1405 | 8940 2GB (1x2GB, 1Rx8, 1.35V) PC3L-10600 CL9 ECC DDR3 1333MHz LP RDIMM
49Y1406 | 8941 4GB (1x4GB, 1Rx4, 1.35V) PC3L-10600 CL9 ECC DDR3 1333MHz LP RDIMM
90Y3178 | A24L 4GB (1x4GB, 2Rx8, 1.5V) PC3-12800 CL11 ECC DDR3 1600MHz LP RDIMM
49Y1397 | 8923 8GB (1x8GB, 2Rx4, 1.35V) PC3L-10600 CL9 ECC DDR3 1333MHz LP RDIMM
90Y3109 | A292 8GB (1x8GB, 2Rx4, 1.5V) PC3-12800 CL11 ECC DDR3 1600MHz LP RDIMM
49Y1563 | A1QT 16GB (1x16GB, 2Rx4, 1.35V) PC3L-10600 CL9 ECC DDR3 1333MHz LP RDIMM
00D4968 | A2U5 16GB (1x16GB, 2Rx4, 1.5V) PC3-12800 CL11 ECC DDR3 1600MHz LP RDIMM
LRDIMMs

90Y3105 | A291 32GB (1x32GB, 4Rx4, 1.35V) PC3L-10600 CL9 ECC DDR3 1333MHz LP LRDIMM
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The Intel Xeon E5-2600 microprocessor architecture with the Quick-Path
Interconnect between processors has a four-channel memory interface per
processor with two DIMM slots per channel, as shown in Figure 4-6.

dx360 M4 architecture memory layout
Xeon E5-2600 - Xeon E5-2600
Processor 1 QP! links Processor 2
Memory Controller Memory Controller
Channel A|Channel B|Channe| C|Channel D Channel A|Channe| B|Channel C| Channel D
| | | | | | | |
| DIMM 7| | DIMM 5 | | DIMM 2 | | DIMM 4| DIMM 15 || DIMM 13 || DIMM 10 || DIMM 12|
[ | | | |
| DIMM 8| | DIMM 6 | | DIMM l| | DIMM 3| DIMM 16 || DIMM 14 || DIMM 9 || DIMM 11|

Figure 4-6 Memory channel layout of the iDataPlex dx360 M4 server

The UEFI on the dx360 M4 server supports three modes of operation:

Normal channel mode (also known as independent channel mode)
Mirrored channel mode
Rank sparing mode

Normal mode is the default setting. The operating system uses the full amount of
memory installed. No redundancy is provided in this mode.
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The population sequence for a single-processor system running in normal mode
is shown in Table 4-5. See the system board layout in Figure 4-4 on page 39 for
the physical location of the DIMM slots on the board.

Table 4-5 Memory population table for dx360 M4 server with one CPU installed

Processor 1
Number of Channel A Channel B Channel C Channel D
DIMMs
© ~ © 0 - ~ ™ <
= = = = = = = =
= = = = = = = =
(=) (=) (=) (=) [a) (=) (=) (=)
1 X
2 X X
3 X X X
4 X X X X
5 X X X X X
6 X X X X X X
7 X X X X X X X
8 X X X X X X X X

Table 4-6 lists the population sequence for a dual-CPU system running in normal

mode.

Table 4-6 Memory population table for dx360 M4 server with two CPUs installed

Processor 1

Processor 2

% Channel A | ChannelB | ChannelC | ChannelD | Channel A | ChannelB | ChannelC | Channel D
=

(=)

©

= © ) < ) o - o~
Q (-] N~ © o - N (3} < - - - - » - - -
'g = = = = = = = = = = = = = = = =
s|2[2|2|2|2|2|2|2|2|2|2|2|=[2|2|=2
b4 (=) (=) o (=) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=) (=)
1 X

2 X X

3 X X X

4 X X X X
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Processor 1 Processor 2

5 X X X X X

6 X X X X X X

7 X X X X X X X

8 X X X X X X X X

9 X X X X X X X X X

10 | x X X X X X X X X X

11 ] x X X X X X X X X X X

12 | x X X X X X X X X X X

13 | x X X X X X X X X X X X

14 | x X X X X X X X X X X X X
15 | x X X X X X X X X X X X X X
16 | x X X X X X X X X X X X X X

The memory speed supported in a specific configuration depends on several
different parameters. Table 4-7 provides an overview and lists the memory
speed.

Table 4-7 dx360 M4 memory channel speed support

Maximum memory channel speed and

voltage support by DIMM per channel
Part Feature | DIMM Voltage 1 DIMM per channel 2 DIMMs per channel
number | code capacity | rating 135V 15V 135V 15V
UDIMMs
49Y1403 | AOQS 2GB 1.35V 1333 MHz 1333 MHz | 1333 MHz 1333 MHz
49Y1404 | 8648 4 GB 1.35V 1333 MHz 1333 MHz | 1333 MHz 1333 MHz
RDIMMs
49Y1405 | 8940 2GB 1.35V 1333 MHz 1333 MHz | 1333 MHz 1333 MHz
49Y1406 | 8941 4GB 1.35V 1333 MHz 1333 MHz | 1333 MHz 1333 MHz
90Y3178 | A24L 4GB 15V Not supported | 1600 MHz | Not supported | 1600 MHz
49Y1397 | 8923 8 GB 1.35V 1333 MHz 1333 MHz | 1333 MHz 1333 MHz
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Maximum memory channel speed and
voltage support by DIMM per channel
1 DIMM per channel 2 DIMMs per channel

Part Feature | DIMM Voltage
number | code capacity | rating 135V 15V 135V 15V
90Y3109 | A292 8 GB 15V Not supported | 1600 MHz | Not supported | 1600 MHz
49Y1563 | A1QT 16 GB 1.35V 1333 MHz 1333 MHz | 1333 MHz 1333 MHz
00D4968 | A2U5 16 GB 15V Not supported | 1600 MHz | Not supported | 1600 MHz
LRDIMMs
90Y3105 | A291 32 GB 1.35V 1333 MHz 1333 MHz | 1333 MHz 1333 MHz

Use the following general guidelines when deciding about the memory
configuration of your server:

Install memory DIMMSs in order of their size, with the largest DIMM first.

If you mix DIMMs with different memory speeds, the slowest DIMM

determines the speed of the memory bus.

You cannot run different memory speeds on different channels.

If you mix DIMMs with 1.35V and 1.5V, the system runs all of them at 1.5V
and you lose the energy advantage.

Populate equivalent ranks per channel.

Recommendation for two-socket systems: If your performance objective is:

To maximize memory bandwidth:

Install all 16 sockets with the 16 GB 1600 MHz DIMM option (feature code
A2U5). It gives you 256 GB memory running at 1600 MHz.

To maximize memory capacity:

Install all 16 sockets with the 32 GB LRDIMM option (feature A291).
It gives you a total of 512 GB memory running at 1333 MHz.

When using mirrored mode, Channel A and Channel B both hold the same data
for redundancy purposes. If one DIMM fails, it is disabled and the backup DIMM
in the other channel takes over. Likewise, Channel C and Channel D hold the

same data and create one mirrored pair. Because memory mirroring is handled
in hardware, it is operating system-independent. The total usable memory size is
the sum of all DIMMs in Channel A or B plus the sum of all DIMMs in Channel C

or D.
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Note: Memory must be identical across the two CPUs to enable the memory
mirroring feature.

When using rank sparing mode, one memory DIMM rank serves as a spare of
the other ranks on the same channel. The spare rank is held in reserve and is not
used as active memory. The spare rank must have identical or larger memory
capacity than all the other active memory ranks on the same channel. After an
error threshold is surpassed, the contents of that rank is copied to the spare rank.
The failed rank of memory is taken offline, and the spare rank is put online and
used as active memory in place of the failed rank.

4.3.4 Internal storage and controllers

This section provides information about the internal storage options. It lists the
conventional and solid-state disks that are supported. The next section is about
the RAID controller cards. The last section provides technical details about the
internal storage connections.

Hard disk drives

Table 4-8 lists the conventional disk drives that are supported with the dx360 M4
server in any of the 2U chassis configurations.

Table 4-8 dx360 M4 disk drives supported

Part Feature | Interface type | Disk size | Simple Swap/ | Interface | Form RPM
Number Hot Swap speed factor

SATA NL drives

81Y9734 AINY SATA Il NL 250 GB Simple Swap 6 Gbps 2.5-inch | 7200
81Y9802 A22U SATA Il NL 500 GB Simple Swap 6 Gbps 3.5-inch | 7200
81Y9738 A1PO SATA Il NL 500 GB Simple Swap 6 Gbps 2.5-inch | 7200
81Y9806 A22X SATA Il NL 1TB Simple Swap 6 Gbps 3.5-inch | 7200
81Y9742 A1P2 SATA Il NL 1TB Simple Swap 6 Gbps 2.5-inch | 7200
81Y9810 A22W SATA Il NL 2TB Simple Swap 6 Gbps 3.5-inch | 7200
81Y9814 A22V SATA Il NL 3TB Simple Swap 6 Gbps 3.5-inch | 7200
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Part Feature | Interface type | Disk size | Simple Swap / | Interface | Form RPM
Number Hot Swap speed factor

SAS drives

49Y1996 5426 SAS 146 GB Simple Swap 6 Gbps 2.5-inch | 15K
49Y1991 5427 SAS 300 GB Simple Swap 6 Gbps 2.5-inch | 10K
81Y9674 A24J SAS 300 GB Simple Swap 6 Gbps 2.5-inch | 15K
49Y2027 5435 SAS 600 GB Simple Swap 6 Gbps 2.5-inch | 10K
81Y9654 A24H SAS 900 GB Simple Swap 6 Gbps 2.5-inch | 10K

1.8-inch and 2.5-inch solid state drives

Solid state drives (SSDs) provide extremely fast and reliable access to data
when compared to traditional drives with rotating disks. They use flash memory
to store each bit of information electronically instead of relying on the magnetic
orientation on the disk.

SSDs have the advantage of no moving parts, which makes them more robust
then conventional drives. Because of flash storage, no delay is imposed by any
mechanical parts when accessing data. SSDs achieve very high I/O operations
per second (IOPS) rates. This is especially true when accessing random data,
where SSDs support a constant high throughput rate that is much higher than
that of conventional drives.

To allow for an easy migration, most SSDs are available in the conventional
2.5-inch drive format. Newer drives are 1.8-inch which enables a higher density
because multiple SSDs can be packed vertically in the space of one conventional
horizontal 3.5-inch drive. Table 4-9 lists SSDs that are supported in iDataPlex
dx360 M4 servers.

Table 4-9 Solid state drives (SSDs) supported in iDataPlex dx360 M4

Part Feature | Grade Disk size | Interface Carrier Transfer | Form
number code type speed factor
43W7742 5419 Enterprise | 200 GB SATA I Simple swap | 3 Gbps 2.5-inch
43W7726 5428 Enterprise 50 GB SATA I Simple swap | 3 Gbps 1.8-inch
43W7746 5420 Enterprise | 200 GB SATA I Simple swap | 3 Gbps 1.8-inch
90Y8668 A2UB Enterprise 128 GB SATA I Simple swap | 3 Gbps 2.5-inch
Value
90Y8663 A2UC Enterprise | 256 GB SATA I Simple swap | 3 Gbps 2.5-inch
Value
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Note: If you have multiple SSDs in your server, consider using the IBM 6 Gb
Performance Optimized Host Bus Adapter. It is specifically built for
high-throughput SSD environments, with the LSI Fusion-MPT architecture
driving more than 290,000 I/Os per second.

Onboard disk controllers and RAID support

The onboard controller of the dx360 M4 is only for SATA drives and does not
support RAID, as shown in Table 4-10. If you plan to use SAS disks, or you want
to use hardware-based RAID, you must install a separate PCle disk controller, as
described in the next section.

Table 4-10 Onboard disk controller features of the dx360 M4

Controller feature dx360 M4
SATA Il support Yes, 2-port
SATA port speed 6 Gbps
SAS support No
Hardware RAID No

PCI Express disk controllers and RAID support

You must install a separate disk controller in a PCI Express (PCle) slot for any of
the following reasons:

SAS drives are used (because the onboard controller supports SATA only).

More than two drives are used (because onboard controller has two SATA
ports).

Hardware RAID is required.

Multiple SSD drives are used and I/O bandwidth is an important
consideration.
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Table 4-11 lists the supported RAID cards.

Table 4-11 Supported SAS/SATA RAID controller cards on the dx360 M4

RAID feature

6 and 60°

Name Chipset Cache Battery Supported Slot
backup RAID levels

6 Gb Performance LSI SAS2008 | None None None PCle 2.0 x8
Optimized HBA

6 Gb SAS HBA LSI SAS2008 | None None None PCle 2.0 x8
ServeRAID H1110 LSI SAS2004 | None None 0,1,10 PCle 2.0 x4
ServeRAID M1115 LSI SAS2008 | None None 0,1, 10; 5and 502 | PCle 2.0 x8
ServeRAID M5120° | LSI SAS2208 | Optional with Optional® | 0,1,10;5and50% | PCle 3.0 x8

a. RAID levels 5 and 50 are supported with additional M1100 RAID 5 Upgrade Key, FC A1X1.
b. This adapter only has external connectors. No internal storage can be connected to this adapter.

c. Battery backup optional with feature code A22E.

d. RAID levels 5 and 50 are supported with additional M5100 Series RAID 5 Upgrade Key, FC A1X2
(zero Cache included), A1J3 (512 MB Cache included), A1J4 (512 MB Flash included), or AAWY
(1GB Flash included). Flash technology allows you to hold the data without a dedicated backup

battery unit.

e. RAID levels 6 and 60 are supported with additional M5100 Series RAID 6 Upgrade Key, FC A1X3.

For more information about these ServeRAID cards, including photos, see the
ServeRAID Adapter Quick Reference, TIPS0054 available from this website:

http://www.redbooks. ibm.com/abstracts/tips0054.html

For drivers and firmware for iDataPlex RAID controllers, go to this website:

http://www. ibm_com/support/docview.wss?uid=psglMIGR-5076022
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SAS connectivity

The next two figures show how each drive is cabled to the RAID controller cards.
Figure 4-7 shows a 2U chassis with eight SAS small-form-factor drives, labeled
SFF DRV 0 to SFF DRV 7.

{ '
& .| 7PIN SATA
i « »1"pv1 | | sFForvo | | | | sFEDRv4 | | sSFEDRVE |
<
7PIN SATA
2l INSATAl | sFFDRVL | | | [ SFFDRVS | | SFFDRV7 |
= \ y,
A ( ) mini-SAS 4x
= 7PIN SATA
éé > phy 2 I SFF DRV 2 I A
Q.
(5
%§ 7PIN SATA | SFF DRV 3 I
n PHYS Backplanes
. J
X
<
2 _4xX
(%208 .
= 6 Gbps link
£

Figure 4-7 SAS wiring for 2U chassis configurations

The first four drives (DRV 0 to DRV 3) are each directly connected with a 1x SAS
cable to the ServeRAID adapter. The second half of the drives (DRV 4 to DRV 7)
merges in a single 4x SAS cable using the mini-SAS connector.

4.3.5 Chassis trays

52

For highest compute performance, two servers are installed in one single 2U
chassis. Each server can have two PCle 3.0 x16 full-height/half-length adapters
(a total of four in the 2U chassis).

In some configurations, only one iDataPlex server is installed in a 2U chassis.

These configurations support trays for additional PCle slots and storage. The
mezzanine PCle slot can be populated in all configurations.
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Trays supported
The following sections explain the different trays that are supported (Table 4-12).

Table 4-12 Chassis tray options

Feature code | Description

A262 iDataPlex 2U Dual Planar Configuration (two per 2U chassis)
A2N3 iDataPlex 2U GPU Configuration (one per 2U chassis)
GPGPU tray

The GPGPU tray (feature code A2N3) has two bays on the left for either two
3.5-inch disk drives, four 2.5-inch disk drives, or eight 1.8-inch solid-state disks.
Using two 2U riser cards, the tray can hold two double-wide PCle graphics cards
in the upper half of the chassis and two PCle cards in the lower half of the
chassis. All slots support full height half length PCle cards.

Figure 4-8 shows a drawing of a 2U chassis with the GPGPU tray.

2 x FHHL PCle x8 Adapters
+2x FHHL GPUs

Figure 4-8 iDataPlex dx360 M4 GPGPU configuration
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When using this tray, the PCle topology is as illustrated in Figure 4-9.

PCle 3.0
x24 Planar Connector

CPU1

2U chassis

PCle 3.0
x24 Planar Connector

CPU 2

Figure 4-9 PCle topology of the GPGPU tray

4.3.6 PCI Express I/O adapters

The dx360 M4 server supports one onboard PCle card through a mezzanine
card. Additional PCle cards can be mounted through the use of three different
riser cards. Dependent on which tray is installed in the chassis, a different
number of PCle slots is available. Detailed PCle features are listed in table

Table 4-13.

The following different riser cards are available for the dx360 M4 server:

1U single-slot riser card (feature A1UE, for dual-node chassis configurations
only). It provides one PCle 3.0 x16 slot. Slots are full-height/half length Two
riser cards can be installed in a server for a total of two PCle slots.

2U two-slot riser card (for usage with GPGPU tray only). It provides one PCle
3.0 x16 slot (for GPGPU card) and one PCle 3.0 x8 slot (x16 mechanically).
Two riser cards can be connected to a single compute node and installed in a

2U chassis.

All PCle slots support full-height half-length adapters, with the exception of slots
3 and 4 of the GPGPU chassis tray (which support full-length adapters).
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Table 4-13 PCle features of the iDataPlex dx360 M4 server

Feature

dual-node chassis
config (per node)

GPGPU chassis
tray config

PCle slots maximum

2x PCle 3.0 x16

2x PCle 3.0 x16

(excluding the always- 2x PCle 3.0 x8
available mezzanine card slot)

Slot 1, mechanically x16 x16

Slot 1, electrically x16 3.0 x8 3.0

Slot 2, mechanically x16 x16

Slot 2, electrically x16 3.0 x8 3.0

Slot 3, mechanically

Not applicable

x16 full-length

Slot 3, electrically

Not applicable

x16 3.0

Slot 4, mechanically

Not applicable

x16 full-length

Slot 4, electrically Not applicable x16 3.0
Mezzanine PCle, mechanically | x8 x8
Mezzanine PCle, electrically x8 3.0 x8 3.0

I/O option cards that are supported are listed in Table 4-14.

Table 4-14 Supported PCle option cards on the iDataPlex dx360 M4 server

Part number | Feature code | Description PCle Interface
Fibre Channel

81Y1675 A2XV Brocade 16Gb FC Dual-port HBA for IBM System x 2.0 x8
81Y1668 A2XU Brocade 16Gb FC Single-port HBA for IBM System x | 2.0 x8
81Y1662 A2W6 Emulex 16Gb FC Dual-port HBA for IBM System x 2.0x8
81Y1655 A2W5 Emulex 16Gb FC Single-port HBA for IBM System x | 2.0 x8
42D0501 3578 QLogic 8 Gb single-port HBA for IBM System x 2.0 x4
42D0510 3579 QLogic 8 Gb dual-port HBA for IBM System x 2.0 x4
42D0485 3580 Emulex 8 Gb single-port HBA for IBM System x 2.0 x4
42D0494 3581 Emulex 8 Gb dual-port HBA for IBM System x 2.0 x4
46M6049 3589 Brocade 8 Gb single-port HBA for IBM System x 2.0 x8
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Part number | Feature code | Description PCle Interface
46M6050 3591 Brocade 8 Gb dual-port HBA for IBM System x 2.0 x8
SAS/SATA RAID controller

81Y4492 A1XL IBM ServeRAID H1110 2.0x4
81Y4448 A1MZ IBM ServeRAID M1115 2.0x8
81Y4478 ATWX IBM ServeRAID M5120 3.0x8
46M0907 5982 IBM 6Gb SAS HBA 2.0x8
46M0912 3876 IBM 6Gb Performance Optimized HBA 2.0x8
1 Gb Ethernet

42C1780 2995 NetXtreme Il 1000 Express 2-port, 1 Gbps 1.1 x4
49Y4220 5766 NetXtreme Il 1000 Express 4-port, 1 Gbps 2.0 x4
49Y4230 5767 Intel Ethernet 2-port 1340-T2, 1 Gbps 2.0 x4
49Y4240 5768 Intel Ethernet 4-port 1340-T4, 1 Gbps 2.0 x4
10 Gb Ethernet / Converged Fabric

81Y9990 A1M4 Mellanox ConnectX-2 2-port adapter, 10 Gbps 2.0 x8
49Y7950 A18Z Emulex Virtual Fabric Adapter Il, 10 Gbps 2.0 x8
42C1820 1637 Brocade 2-port CNA, 10 Gbps 2.0 x8
42C1800 5751 QLogic 2-port CNA, 10 Gbps 2.0 x8

The iDataPlex dx360 M4 server supports an additional mezzanine card with a
dedicated PCle x8 slot at the front of the chassis. Figure 4-10 shows this slot on
the system board.
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. 4

Mezzanine/

card ports

Figure 4-10 dx360 M4 server mezzanine option card slot

Supported adapters for this slot are listed in Table 4-15.

Table 4-15 Supported PCle mezzanine option cards on the dx360 M4 server

Part number

Feature Code

Description

PCle Interface

10 Gb Ethernet / Converged Fabric

90Y6456 A22J Emulex 2-port 10GbE SFP+ x8
InfiniBand / Ethernet

90Y6338 A24F Mellanox ConnectX-3 2-port QDR/FDR-10 x8
00D4143 A36R IBM Dual Port FDR Embedded Adapter x8

4.3.7 Graphics Adapter and General Purpose GPU (GPGPU)

The dx360 M4 server can also host graphics adapters specifically built for
general-purpose compute acceleration by the GPU. Table 4-16 lists the
supported adapters.

When installing more than one PCle graphics card, you need a 3-slot PCle riser

card that provides two PCle 2.0 slots, feature 4792. The riser card also requires a

dedicated power cable.

Chapter 4. iDataPlex compute nodes




Table 4-16 Supported graphics adapter and GPGPU options on the dx360 M4

Part number Feature code Description Interface
00D4192 A36S NVIDIA Tesla K10 PCle 2.0 x16
94Y5960 A1R4 NVIDIA Tesla M2090, 6 GB GDDR5 PCle 2.0 x16
90Y6492 A105 NVIDIA Tesla M2070Q PCle 2.0 x16
94Y5958 A1R3 NVIDIA Quadro 5000, 2.5 GB GDDR5 PCle 2.0 x16
Not available 3848 Power cable, 6pin-8pin Not applicable
Not available 7471 Power cable, 8pin-8pin Not applicable
Not available 4792 3-slot PCle riser card Not applicable
Not available 7469 Riser card, power cable Not applicable

All cards require an additional auxiliary power cable that allows the cards to draw

more power directly from the 2U power supply. One cable is required for each

card.

Up to two adapters can be installed in a 2U chassis with the PCle tray using the

3-slot riser card. The riser card also requires an additional power cable. The
installed cards do not have to be of the same type.

4.3.8 Management

Each dx360 M4 server has an Integrated Management Module 2 (IMM2)
onboard and uses the Unified Extensible Firmware Interface (UEFI) to replace
the older BIOS interface. The IMM2 is IPMI v2.0-compliant and provides the
following major features:

Remote configuration of IMM2 and UEFI settings without the need to
power-on the server

Remote access to system fan, voltage, and temperature values
Remote IMM and UEFI update
UEFI update when the server is powered off

Remote console by way of a serial over LAN

Remote presence (KVM and CD/DVD) and blue screen capture (requires

additional feature on demand key, part number 90Y3901)

Remote access to the system event log
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Predictive failure analysis and integrated alerting features (for example, by
SNMP)

For more information and details about the IMM, see 7.1, “Integrated
Management Module” on page 224.

To activate full systems management capabilities, an IBM Remote Presence
Upgrade (Feature on Demand key) is required. This feature is a license that you
apply to the system to enable.

Table 4-17 IBM Remote Presence Upgrade (feature on demand key)

Part number Description

90Y3901 IMM2 IBM Remote Presence Upgrade (feature on demand key)

4.3.9 Operator panel

The iDataPlex dx360 M4 server has an operator panel at the front. Figure 4-11
shows the power button with the integrated power LED and three status LEDs.

Power on/off
button

. . Locate LED
(including

Power LED)

Drive activity > < Fault LED

LED

Figure 4-11 iDataPlex dx360 M4 operator panel

The LEDs are defined as follows:
Power on (green): Determines the power state of the serve:
— Off: AC power is not present.
— On: Server is powered-on.

— Fading on and off: Server is in a reduced power state. To wake up the
server, either press the power button or use the web interface of the
integrated IMM.
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— Flashing rapidly (four times per second): Server is powered-off and is not
ready to be turned on.

— Flashing slowly (once per second): Server is powered-off and is ready to
be turned on.

Activity (green): Indicates hard disk activity. If this LED is lit, it means that the
hard disk has failed.

Locate (blue): Location LED controllable by the integrated IMM. This LED is
useful to physically identify a system from the management software for
maintenance purposes.

Fault (amber): Indicates that a fault has been detected by the integrated IMM.

4.3.10 Chassis configurations

The basic component of an iDataPlex rack is the chassis that houses compute
and storage elements. The chassis implements a Flex Node Technology that
allows the same 2U chassis to serve different purposes.

The chassis configurations can be grouped as follows:
Compute-intensive
I/O- and GPGPU-intensive (PCle tray)
The chassis configurations differ in the number of available processors, disks,

and PCle slots. Table 4-18 gives an overview of the different configurations
available.

Table 4-18 Available 2U chassis configurations for the dx360 M4 server

Node type | Number | Config Disk drive bays (all are Simple Swap)

of name

nodes 3.5-inch 2.5-inch 1.8-inch

SATA bays SATA/SAS/SSD bays | SSD bays

Compute- | 2 1A 2 0 0
server
(2U) 2 1B 0 4 0

2 1C 0 0 8 SSD
/0 1 2A 2 0 0
server
(2U) 1 2B 0 4 0

1 2C 0 0 8 SSD

In all configurations, the 2U chassis provides a single, shared power supply and
a single fan assembly (for details, see 4.6.1, “2U and 3U chassis” on page 121).
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Table 4-19 lists the supported server configurations with the dx360 M4 server. It
includes details about the RAID controller options, the available PCle slots, and

the supported power supply for each configuration.

Table 4-19 Supported configurations with the dx360 M4 server

6 Gb HBA

Config Disk drive Storage PCle slots (total Power supply options
controller / available),
excluding the 550 W 750W 900W
mezzanine slot
1A SATA, 3.5-inch onboard 4/4 Yes? YesP Yes®
1B SATA/SAS/SSD, onboard, H1110, | 4/2or4 Yes? YesP Yes®
2.5-inch M1115, or 6 Gb
Performance
Optimized HBA
1C SSD, 1.8-inch 6Gb Performance | 4/2 Yes? YesP Yes®
Optimized HBA
2A SATA, 3.5-inch onboard, H1110, | 4/3or4 No No Yes¢
or M1115
2B SATA/SAS/SSD, H1110,M1115,0r | 4/3 No No Yes¢
2.5-inch 6 Gb HBA
2C SSD, 1.