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About This Guide

This guide is a reference document for people who manage the operation of SGI Altix
ICE 8000 series systems running SUSE Linux Enterprise Server 10 Service Pack 1 or
Red Hat Enterprise Linux 5.1 (RHEL5.1) with SGI ProPack 5 for Linux Service Pack 4
(or later). It describes how to use Scali Manage version 5.6.1-1 (or later) management
software to perform general system discovery, installation, configuration, and
operations on SGI Altix ICE 8000 series systems.

This manual contains the following chapters:

¢ Chapter 1, "SGI Altix ICE 8000 Series System Overview" on page 1
¢ Chapter 2, "Getting Started with Scali Manage" on page 27

e Chapter 3, "System Fabric Management” on page 43

* Appendix A, "InfiniBand Fabric Details" on page 45

* Appendix B, "InfiniBand Fabric Troubleshooting" on page 55

Related Publications
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This section describes documentation you may find useful, as follows:
® SGI Altix ICE 8000 System User’s Guide

This is the hardware users guide for the SGI Alitx 8000 series systems. It describes
the features of the SGI Altix ICE 8000 series system, as well as, troubleshooting,
upgrading, and repairing.

The following manuals for Scali Manage are available from Platform Computing, Inc:

o Scali Manage User’s Guide, (2006)

This document provides an overview of a Scali system in terms of instructions for
building a Scali system. Configuration guidelines for hardware and software are
covered along with instructions on use and general management of the cluster
system.

e Scali Quick Start Guide, (2007)

XV



About This Guide

This document is for system administrators and provides an overview of how to
use Scali Manage to operate your system.

Scali Manage Installation Guide, (2006)

This document describes the Scali Manage software installer that helps the user
with installation of the OS, Scali software and third-party applications that are
installed as RPMs.

For a list of manuals supporting SGI ProPack for Linux releases covering the
following topics, see the SGI ProPack 5 for Linux Service Pack 4 Start Here:

SGI documentation supporting SGI Altix ICE systems
Novell documentation for SUSE Linux Enterprise Server 10 (SLES10)
Intel Compiler Documentation

Intel documentation about Xeon architecture

Obtaining Publications

XVi

You can obtain SGI documentation in the following ways:

See the SGI Technical Publications Library at: http://docs.sgi.com. Various formats
are available. This library contains the most recent and most comprehensive set of
online books, release notes, man pages, and other information.

Online versions of the SGI ProPack 5 for Linux Service Pack 4 Start Here, the SGI
ProPack 5 SP4 release notes, which contain the latest information about software
and documentation in this release, the list of RPMs distributed with SGI ProPack 5
SP4, and a useful migration guide, which contains helpful hints and advice for
customers moving from earlier versions of SGI ProPack to SGI ProPack 5, can be
found in the / docs directory on the SGI ProPack 5 Open/Free Source CD.

The SGI ProPack 5 for Linux SP4 release notes get installed to the following
location on a system running SGI ProPack 5:
/usr/ share/ doc/ sgi - propack- 5/ README. t xt .

You can view man pages by typing man title on a command line.
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Conventions

The following conventions are used throughout this document:

Convention

comand

variable

user input

[]

Reader Comments
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Meaning

This fixed-space font denotes literal items such as
commands, files, routines, path names, signals,
messages, and programming language structures.

Italic typeface denotes variable entries and words or
concepts being defined.

This bold, fixed-space font denotes literal items that the
user enters in interactive sessions. (Output is shown in
nonbold, fixed-space font.)

Brackets enclose optional portions of a command or
directive line.

Ellipses indicate that a preceding element can be
repeated.

If you have comments about the technical accuracy, content, or organization of this
publication, contact SGI. Be sure to include the title and document number of the
publication with your comments. (Online, the document number is located in the
front matter of the publication. In printed publications, the document number is
located at the bottom of each page.)

You can contact SGI in any of the following ways:

¢ Send e-mail to the following address:

techpubs@sgi.com

* Contact your customer service representative and ask that an incident be filed in
the SGI incident tracking system.

¢ Send mail to the following address:

SGI

Technical Publications
1140 East Arques Avenue

XVii



About This Guide

Sunnyvale, CA 94085-4602

SGI values your comments and will respond to them promptly.
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Chapter 1

SGI Altix ICE 8000 Series System Overview

An SGI Altix ICE 8000 series system is an integrated blade environment that can scale
to thousands of nodes. The Scali Manage management software enables you to
provision, install, configure, and manage your system. This chapter provides an
overview of the SGI Altix ICE 8000 series system and covers the following topics:

¢ '"Hardware Overview" on page 1
* "Networks" on page 12

* "Network Interface Naming Conventions" on page 22

Hardware Overview

This section provides a brief overview of the SGI Altix ICE 8000 series system
hardware and covers the following topics:

* '"Basic System Building Blocks" on page 1
e "System Nodes" on page 7

For a detailed hardware description, see the SGI Altix ICE 8000 Series System Hardware
User’s Guide.

Basic System Building Blocks

007-5450-001

The SGI Altix ICE 8000 series system is a blade-based, scalable, high density compute
system. The basic building block is the individual rack unit (IRU). The IRU provides
power, cooling, system control, and the network fabric for 16 compute blades, as
shown in Figure 1-1 on page 2. Each compute blade supports two either dual-core or
quad-core Xeon processor sockets and eight fully-buffered, double-data-rate two
(DDR2) memory dual in-line memory module (DIMMs). Four IRUs can reside in a
custom designed 42U high rack.

One rack supports a maximum of 512 processor cores and 2TB of memory.
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42U High Rack

Rack leader controller

Independent Rack Unit (IRU)

Power supplies Power supplies

Admin server

Chassis manager

InfiniBand InfiniBand
switch blade switch blade

Figure 1-1 Basic System Building Blocks

This hardware overview section covers the following topics:
¢ '"InfiniBand Fabric" on page 3

* '"Gigabit Ethernet Network" on page 4

¢ '"Individual Rack Unit" on page 4
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InfiniBand Fabric
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* '"Power Supply" on page 4
* '"Four-tier, Hierarchical Framework" on page 5

® "Chassis Manager" on page 6

The SGI Altix ICE 8000 series system topology is based on an InfiniBand interconnect.
Internal InfiniBand switch ASICs of the IRU eliminate the need for external
InfiniBand switches. The dual high-speed, low-latency double data rate (DDR)
InfiniBand backplanes built into the IRUs provide for fast communication between
nodes and racks.

An InfiniBand switch blade provides the interface between compute blades within the
same chassis and also between compute blades in separate IRUs. Fabric management
software monitors and controls the InfiniBand fabric. SGI Altix ICE 8000 series
systems are configured with two InfiniBand fabrics, designated as i bO and i b1. In
order to maximize performance, SGI advises that the i b0 fabric be used for all MPI
traffic, such as Scali MPI or SGI Message Passing Toolkit (MPT). The i b1 fabric is
reserved for storage related traffic. The default configuration for MPI is to use only
the i b0 fabric. For more information on the InfiniBand fabric, see Chapter 3, "System
Fabric Management" on page 43.

Note: The “i b0 fabric" is a convenient shorthand for "the fabric which is connected
to the i b0 interface on most of the nodes”. In the case of the storage service node,
there are four interfaces called i bO through i b3, all of which are connected to the

i b1 fabric (see "Storage Service Node " on page 11).

The SGI Altix ICE system is a distributed memory system as opposed to a shared
memory system like that used in the SGI Altix 450 or SGI Altix 4700
high-performance compute servers. Instead of passing pointers into a shared virtual
address space, parallel processes in an application pass messages and each process
has its own dedicated processor and address space.

Just like a multi-processor shared memory system, an Altix ICE system can be shared
among multiple applications. For instance, one application may run on 16 processors
in the system while another application runs on a different set of eight processors.
Very large systems may run dozens of separate, independent applications at the same
time.
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Gigabit Ethernet Network

Individual Rack Unit

Power Supply

Typically, each process of an MPI job runs exclusively on a processor. Multiple
processes can share a single processor, through standard Linux context switching, but
this can have a significant effect on application performance. A parallel program can
only finish when all of its sub-processes have finished. If one process is delayed
because it is sharing a processor and memory with another application, then the
entire parallel program is delayed. This gets slightly more complicated when systems
have multiple processors (and/or multiple cores) that share memory, but the basic
rule is that a process is run on a dedicated processor core.

An Gigabit Ethernet connection network built into the backplane of the IRUs provides
a control network isolated from application data. Traverse cables provide connection
between IRUs and between racks. For more information on how the Gigabit Ethernet
connection fabric is used, see "VLANs" on page 16.

Each IRU has a one chassis management control (CMC) blade located directly below
compute blade slot 0 as shown in Figure 1-1 on page 2. This is the chassis manager
that performs environmental control and monitoring of the IRU. The CMC controls
master power to the compute blades under direction of the rack leader controller
(leader node). The leader node can also query the CMC for monitored environmental
data (temperatures, fan speeds, and so on) for the IRU. Power control for each blade
is handled by its Baseboard Management Controller (BMC), also under direction of
the rack leader controller. Once the leader node has asked the CMC to enable master
power, the leader node can then command each BMC to power up its associated
blade. The leader node can also query each BMC to obtain some environmental and
error log information about each blade.

The IRU provides data collected from compute nodes within the IRU to the leader
node upon request.

The CMC and BMCs are powered by what is called "AUX POWER". This power
supply is live any time the rack is plugged in and the main breakers are on. The
CMC and BMCs are not able to be powered off under software control.

The compute blades have MAIN POWER which is controlled by the blade BMC. You
can send a command to the BMC and have the main power to the associated blade
turned on or off by that BMC.

007-5450-001
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The IRU has a MAIN POWER bus that feeds all of the blades. This main power bus
can be turned on and off with a software command to the CMC. This "powering up
of the IRU" turns on this main power, the fans in the IRU, and the power to the IB
switches. The CMC, itself, is always powered on. This includes the Ethernet switch
that is a part of the CMC.

Four-tier, Hierarchical Framework

007-5450-001

The SGI Altix ICE 8000 series system has a unique four-tier, hierarchical management
framework as follows:

¢ System admin controller (admin node) — one per system
* Rack leader controller (leader node) — one per rack
¢ Chassis management controller (CMC) — one per IRU

* Baseboard Management Controller (BMC) — one per compute node, admin node,
leader node, and managed service node

Unlike traditional, flat clusters, the SGI Altix ICE 8000 series system does not have a
head node. The head node is replaced by a hierarchy of nodes that enables system
resources to scale as you add processors. This hierarchy is, as follows:

* System admin controller (admin node)
e Rack leader controller (leader node)
e Service Nodes

- Login

— Batch

- Gateway

— Storage

The one system admin node can provision and control multiple leader nodes in the
cluster. It receives aggregated cluster management data from the rack leader
controllers (leader nodes).

Each system rack has its own leader node. The leader node holds the boot images for
the compute blades and aggregates cluster management data for the rack.
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Chassis Manager

Ethernet traffic for managing the nodes in a rack is constrained within the rack by the
leader node. Communication and control is distributed across the entire cluster,
thereby avoiding a communication bottleneck to the admin node. Administrative
tasks, such as booting the cluster, can be done in parallel rack-by-rack in a matter of
seconds. For very large configurations, the access infrastructure can also be scaled by
adding additional login and batch service nodes. It is the VLAN logical networks that
help prevent network traffic bottlenecks.

Note: Understanding the VLAN logical networks is critical to administering an SGI
Altix ICE system. For more detailed information, see "VLANs" on page 16 and
"Network Interface Naming Conventions" on page 22.

The rack leader controller (leader node) and admin node are described in the section
that follows ("System Nodes" on page 7).

Figure 1-2 on page 7 shows chassis manager cabling.

Note: All nodes reside in the Altix ICE custom designed rack. Figure 1-2 on page 7
and Figure 1-3 on page 12 show how systems are cabled up prior to shipment. These
figures are meant to give you a functional view of the Altix ICE hierarchical design.
They are not meant as cabling diagrams.

The chassis manager in each rack connects to the leader node in its own rack and also
the chassis manager in the adjacent rack. The admin node connects to one leader node
in the rack. The admin node accesses the BMC on each compute node in the rack via
VLAN running over a Gigabit Ethernet (GigE) connection (see Figure 1-7 on page 19).

007-5450-001
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Figure 1-2 Chassis Manager Cabling

"System Admin Controller” on page 8

"Rack Leader Controller” on page 8

Figure 1-3 on page 12 shows cabling for a service node and storage service node
(NAS cube).

This section describes the system nodes that are part of SGI Altix ICE 8000 series
system and covers the following topics:

"Chassis Management Control (CMC) Blade" on page 9

Daisy
chain
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System Admin Controller

Rack Leader Controller

* "Compute Node" on page 9

¢ ‘"Individual Rack Unit" on page 10

* "Login Service Node" on page 10

* "Batch Service Node" on page 10

* "Gateway Service Node " on page 11

® '"Storage Service Node " on page 11

The system admin controller (admin node), is used by a system administrator to
provision (install) and manage the SGI Altix ICE 8000 series system using Scali
Manage systems management software. There is only one admin node per SGI Altix
ICE 8000 series system, as shown in Figure 1-2 on page 7 and it cannot be combined
with any other nodes. A GigE connection provides the network connection between
the admin node, leader nodes, and service nodes. Communication to and from the
CMC and compute blades from the admin node is controlled by VLANS to reduce
network traffic bottlenecks in the system. The admin node is used to provision and
manage the leader nodes, compute nodes and service nodes. It receives and holds
aggregated management data from the leader nodes. The admin node is an appliance
node. It always runs software specified by SGL

The kernels, i ni trds and root filesystems (which together make up an "image")
reside on the admin node.

When compute nodes are first set up with a new image, the leader nodes will cache
this information to reduce the network load for the admin node.

The rack leader controller (leader node) is used to manage the nodes in a single rack.
The rack leader controller is provisioned and functioned by the admin node. There is
one leader node per rack, as shown in Figure 1-2 on page 7. A GigE connection
provides the network connection to other leader nodes and to first IRU within its rack
as shown in Figure 1-3 on page 12 and Figure 1-4 on page 14. An InfiniBand fabric
connects it to the compute nodes within its rack and compute nodes in other racks.
The leader node is an appliance node. It always runs software specified by SGI. The
rack leader controller (leader node) does the following;:

007-5450-001
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* Runs the fabric management software to monitor and function the InfiniBand
fabric on one or more leader nodes in your Altix ICE system

e Monitors, functions, and receives data from the IRUs within its rack
* Monitors, functions, and receives data from compute nodes within its rack

¢ Consolidates and forwards data from the IRUs and compute nodes within its rack
to the admin node upon request

Chassis Management Control (CMC) Blade

Compute Node

007-5450-001

Note: The following CMC description is the same as the information presented in
"Basic System Building Blocks" on page 1.

Each IRU has a one chassis management control (CMC) blade located directly below
compute blade slot 0 as shown in Figure 1-1 on page 2. This is the chassis manager
that performs environmental control and monitoring of the IRU. The CMC controls
master power to the compute blades under direction of the rack leader controller
(leader node). The leader node can also query the CMC for monitored environmental
data (temperatures, fan speeds, and so on) for the IRU. Power control for each blade
is handled by the Baseboard Management Controller (BMC) also under direction of
the rack leader controller. Once the leader node has asked the CMC to enable master
power, the leader node can then command each BMC to power up its associated
blade. The leader node can also query each BMC to obtain some environmental and
error log information about each blade.

Figure 1-1 on page 2 shows an IRU with 16 compute nodes. Users submit MPI jobs to
run in parallel on the Altix ICE system compute nodes using a public network
connection via the service node. The service node provides login services and a batch
scheduling service, such as the Scali MPI scheduling service. The compute nodes are
controlled and monitored by the leader node in rack as shown in Figure 1-2 on page
7. A compute node is diskless and its filesystem is in memory. Scali Manage diskless
means a "memory resident" operating system. This means that the operating system
resides solely in the system memory. And this means that with each reboot, the
compute nodes are re-imaged. For Scali Manage Altix ICE systems, there is only
random random-access memory (RAM) available on compute nodes. Power cycle
installs a fresh image and any changes to the compute node "filesystem" are volatile.



1: SGI Altix ICE 8000 Series System Overview

Individual Rack Unit

Login Service Node

Batch Service Node

10

The image that gets loaded onto the Scali Manage Altix ICE compute nodes does get
cached on the leader node. The image comes from the admin node.

Actions for the CMC and compute blades are sent to the appropriate rack leader
controller, which communicates to the appropriate CMC and compute blades. The
compute nodes do not communicate directly to the CMC or admin nodes, or leader
nodes outside their rack.

Generally, the CMC controller is not meant to be accessed directly by system
administrators, however, in some situations you may need to access it to change a
configuration using the LCD control panel. For example, if you added a NAS cube to
your system you need to reconfigure the CMC.

Note: The LCD control panel is not operational for the first release.

The individual rack unit (IRU) is one of the basic building blocks of the SGI Altix ICE
8000 series system as shown in Figure 1-1 on page 2. It is described in detail in "Basic
System Building Blocks" on page 1.

The login service node allows users to login into the system to create, compile, and
run applications. The login node is usually combined with batch and gateway service
nodes for most configurations. The login service node is connected to the Altix ICE
system via the InfiniBand fabric and GigE to the public customer network as shown
in Figure 1-4 on page 14. Additional login service nodes can be added as the total
number of user logins grow.

The batch service node provides a batch scheduling service, such as PBS Professional
(not supported on Scali Manage on SGI Altix ICE systems for the first release. You
need to install it separately. It is supported on the SGI Altix ICE software stack). It is
commonly combined with login and gateway service nodes for most configurations.
It is connected to the Altix ICE system via the InfiniBand fabric and GigE to the
public customer network. This node may be separated from gateway and/or login
nodes to scale for large configurations or to run multiple batch schedules.

007-5450-001
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Gateway Service Node

Storage Service Node
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The gateway service node is the gateway to services on the public network, such as,
storage, lightweight directory access protocol (LDAP) services, and file transfer
protocol (FTP). Typically, it is combined with the login/batch service node. This node
may be separated from login and/or batch nodes to scale for large configurations.

The storage service node is a network-attached storage (NAS) appliance bundle that

provides InfiniBand attached storage for the Altix ICE system. There can be multiple
storage service nodes for larger Altix ICE system configurations. Figure 1-3 on page

12 shows a service node and a storage service node (NAS cube).

Note: All nodes reside in the Altix ICE custom designed rack. Figure 1-2 on page 7
and Figure 1-3 on page 12 show how systems are cabled up prior to shipment. These
figures are meant to give you a functional view of the Altix ICE hierarchical design.
They are not meant as cabling diagrams.

11
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Figure 1-3 Service Nodes

This section describes the Gigabit Ethernet (GigE) and 10/100 Ethernet connections
and the InfiniBand fabric in an SGI Altix ICE 8000 series system and covers the

following topics:

* "Networks Overview" on page 13

¢ "Gigabit Ethernet (GigE) and 10/100 Ethernet Connections" on page 14

* "VLANSs" on page 16
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¢ '"InfiniBand Fabric" on page 21

Networks Overview

This section describes the various network connections in the SGI Altix ICE 8000
series system. Users access the system via a public network through services nodes
such as the login node and the batch service node, as shown in Figure 1-4 on page 14.
A single service node can provide both login and batch services.

System administrators provision (install software) and manage the Altix ICE system
via the logical VLAN network running over the GigE connection (see Figure 1-6 on
page 18, Figure 1-7 on page 19, and Figure 1-8 on page 20). The admin node is on the
house network (public network) and you access it directly.

The leader node is connected to blades in its rack via the GigE VLAN. It is connected
to all blades and service nodes via InfiniBand fabric. Leader nodes have access to
compute nodes in other racks via the leader node in that rack.

The gateway service node is the gateway from the InfiniBand fabric to services on the
public network, such as, storage, lightweight directory access protocol (LDAP)
services, file transfer protocol (FTP). Typically, it is combined with the login/batch
service node.

The admin node and service nodes communicate with the leader node over a GigE
fabric that has logically separate, virtual local area networks (VLANSs). This GigE
fabric is embedded in the backplane of each IRU. This GigE fabric electrically
connects much of the Altix ICE system (see Figure 1-4 on page 14).

Users access compute nodes strictly from the service nodes. Jobs are started on
compute nodes using commands on the service node, such as, the OpenSSH client
remote login program ssh(1), or the Scali Manage GUI invoked with the following
command: / opt/scal i/ bin/scal i manage- gui .

007-5450-001 13
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Figure 1-4 Network Connections In a System With Two IRUs

Gigabit Ethernet (GigE) and 10/100 Ethernet Connections

The SGI Altix ICE 8000 series system has several Ethernet networks that facilitate
booting and managing the system. These networks are built onto the backplane of
each IRU for connection to the compute blades and transverse cables between IRUs
and between racks. Each compute blade has a Gigabit Ethernet (GigE) and 10/100
Ethernet connection to the backplane.

The GigE connection is an interface that is accessible to the operating system and the
basic input/output (BIOS) running on the blade. It is the interface over which the
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BIOS uses the preboot execution environment (PXE) to PXE boot and it is eth0 to the
Linux kernel.

The 10/100 Ethernet interface is accessible to the management interface (BMC) built
onto each compute blade. The operating system running on the blade cannot directly
access this 10/100 interface. It belongs to the processor on the BMC. Likewise, the
BMC cannot access the GigE interface.

Figure 1-5 on page 15 shows a more detailed view of the Chassis manager.

[ ] [ ]
o |OCAL eeeoee LLoeee RL o0 |58 @@ R58 eeee UP eeee DN eeeeee DISPLAY eo00e@
0000000000000000000000000000000000000000000000000000000000
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Figure 1-5 Chassis Manager

The chassis management control (CMC) blade has two embedded Ethernet switches .
One is a 24-port GigE switch and the other a 24-port 10/100 switch. The 10/100
switch is a sub-switch (hanging off one port of) the GigE switch.

The primary GigE interface from each of sixteen blades connects to the GigE switch
and the sixteen blade BMCs connect to the 10/100 switch. The GigE connections also
connect the service nodes, including service storage nodes.

The GigE switches in each IRU are "stacked" using a special stacking connection
between each IRU in a rack. This connection runs a special intra-switch protocol. All
switches in a rack are ganged together to form one large 96 port switch. The
connections from each CMC to another are labeled UP and DN as shown in Figure 1-5
on page 15. The switches are stacked in a ring so failure of one link still allows traffic
to flow in the opposite direction on the ring.

The processor on the CMC manages these switches effectively forming a large,
intelligent Ethernet switch. A VLAN mechanism runs on top of this network to allow
management control software to query port statistics and other port metrics including
the attached peer’s MAC address.

The CMC has five additional RJ45 connections on its front panel as shown in Figure
1-5 on page 15. The function of these jacks is, as follows:

15
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VLANs

16

Local

This is a connection to the leader node at the top of the rack in which this CMC is
located. Only one CMC (of the possible four) is connected to the leader node, as
shown in Figure 1-2 on page 7.

LL

Used to connect service nodes and service storage nodes. The RL jack in the far
left CMC connects to the LL jack of the right adjacent CMC to create or grow the
Ethernet network. Figure 1-2 on page 7 shows this daisy chaining.

RL

Used to connect service nodes and service storage nodes. The RL jack in the far
left CMC connects to the LL jack of the right adjacent CMC to create or grow the
Ethernet network. Figure 1-2 on page 7 shows this daisy chaining.

L58

This is a connection for the IEEE 1588 timing protocol from this CMC to the one
immediately to the left. If this is the left-most rack, this jack is unconnected.

R58

This is a connection for the IEEE 1588 timing protocol from this CMC to the one
immediately to the right. If this is the right-most rack, this jack is unconnected.

A NAS cube storage service node uses both the LL and RL jacks to connect to the
Altix ICE system as shown in Figure 1-3 on page 12.

For small, one IRU configurations, the L58 and R58 ports (see Figure 1-5 on page 15)
can be used to connect service nodes.

Several virtual local area networks (VLANSs) are used to isolate Ethernet traffic
domains within the cluster. The physical Ethernet is a shared network that has a
connection to every node in the cluster. The admin node, leader nodes, service nodes,
compute nodes, CMCs, BMCs, all have a connection to the Ethernet. To isolate the
broadcast domains and other traffic within the cluster, VLANs are used to partition it
and are, as follows:

VLAN_ 1588
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Includes all 1588_| eft and 1588_ri ght connections, as well as an internal port
to the CMC processor. This VLAN carries all of the IEEE 1588 timing traffic.

e VLAN_HEAD

Includes all | eader _| ocal , | eader _| eft, and | eader _ri ght connections.
The VLAN_HEAD VLAN connects the admin node to all of the leader nodes
(including the leader nodes” BMCs) and the service nodes.

e VLAN BMC

Includes all 10/100 sub-switches and the | eader _| ocal ports. The VLAN_BMC
VLAN connects the leader nodes to all of the BMCs on the compute blades and to
the CMCs within each IRU. See Figure 1-6 on page 18.

e VLAN GBE

Includes all GigE blade ports and the | eader _| ocal port. See Figure 1-6 on
page 18. The VLAN_GBE VLAN connects the leader nodes to the GigE interfaces of
all the compute blades.

VLAN_GBE and VLAN_BMC do not extend outside of any rack. Therefore, traffic on
those VLANS stays local to each rack.

Only VLAN HEAD extends rack to rack. It is the network used by the admin node to
communicate to the leader node of each rack and to each service node.

The rack leader controllers (leader nodes) must run 802.1Q VLAN protocol over their
downstream GigE connection to the CMC and the CMC LL port must also run
802.1Q. This is done for you when the rack leader controllers are installed from the
system admin node (see "Installing Service and Leader Nodes" on page 32). Each
VLAN should present itself as a separate, pseudo interface to the operating system
kernel running on that leader node. VLAN _HEAD, VLAN_BMC, and VLAN_GBE must
all transition the single Ethernet segment which connects the leader to the CMC in
the rack below it.

007-5450-001 17
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Figure 1-6 VLAN_GBE and VLAN_BMC Network Connections - IRU View

The VLAN_GBE and VLAN_BMC networks connect the leader node in a given rack with
the compute nodes (blades). In the case of VLAN_BMC, the network also connects the
CMC with the compute blades and rack leader controller (leader node).
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Figure 1-7 VLAN_GBE and VLAN_BMC Network Connections — Rack View
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Figure 1-8 VLAN_HEAD Network Connections

In an SGI Altix ICE system with just one IRU, the CMC’s R58 and L58 ports are
assigned to VLAN_HEAD by a field configurable setting. This provides two additional
Ethernet ports that can be use to connect service nodes to your system.
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InfiniBand Fabric

007-5450-001

The InfiniBand fabric connects the service nodes, leader nodes, and the compute

blades. It does not connect to the admin node or the CMCs. The InfiniBand network
has two separate network fabrics, i bO and i b1. The host channel adapter (HCA) in
the leader node has two ports that connect separately to the bottom IRU in the rack.

Each IRU has two 24-port switches (see Switch blade in Figure 1-9 on page 22). Each
switch is on a seperate fabric.

On each switch, 16 ports go to the 16 compute blades. Each compute blade has two,
single port HCAs and each HCA connects to a fabric. Therefore, both switches
connect to each blade.

Of the remaining eight ports on each switch, currently six of them are used to connect
to either IRUs in the same rack or to IRUs in other racks. One port of one IRU in a
rack (usually the first or Oth IRU) connects to the leader node in that rack.
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Figure 1-9 Two InfiniBand Fabrics in a System with Two IRUs

Network Interface Naming Conventions

22

To simplify the deployment and management of the Altix ICE system the

scaal ti xi ce package includes functionality to automatically configure the system
according to a fixed policy tailored for the hierarchical topology used in the Altix ICE
system (see "Hardware Overview" on page 1).

The network policy implemented by the scaal ti xi ce package is described in this
section, as follows:

¢ "Ethernet Networks" on page 23
¢ 'InfiniBand Networks" on page 23

¢ "System Admin Controller" on page 24
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* "Service Nodes" on page 24

* '"Rack Leader Controllers" on page 25

® "Chassis Management Control (CMC) Blade" on page 25
¢ "Compute Nodes" on page 25

Ethernet Networks
The Ethernet networks implemented are, as follows:
* Corporate network, sometimes called the house network
Your site’s existing corporate network to which the Altix ICE system is connected.
¢ Head network

Network for communication between admin node, service nodes, and rack leader
controllers (leader nodes). The is the inter-rack communication network.

e Head BMC network

Network for communication between admin node and the BMCs on service nodes
and leader nodes. This network is on the same VLAN as the head network.

e Rack networks

One per rack, and provides the intra-rack network for communication between the
leader node and all the blades in a rack.

e Rack BMC network

One per rack, and provides intra-rack network for communication between the
leader node and the BMCs on all the blades in the rack.

InfiniBand Networks
The InfiniBand networks implemented are, as follows:
e 1B subnetl
Subnet for MPI communication. Default network.

e B subnet2
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System Admin Controller

Service Nodes

24

Subnet for network filesystems.

The system admin controller (admin node) is the Scali Manage server. Networks
implemented are, as follows:

BMC

Connected to corporate network. You set the IP address and subnet mask.
eth0

Connected to corporate network. You set the IP address and subnet mask.
ethl

Connected to the head network (IP 172.16.0.1, name admi n) and head BMC
network (IP 172.17.0.1, name adm n- ngm.

The service node networks implemented are, as follows:

BMC

Connected to the head BMC network (IP 172.17.0.[2-255])

ethO

Connected to the head network (IP 172.16.0.[2-255], name <host nhame>
ethl

Optionally, connected to the corporate network. IP address and subnet mask set
by the customer. Name <host name>- ext .

ib0
Connected to IB subnetl. (IP 10.0.0.[2-255], name <host name>i b0)
ibl
Connected to IB subnet2. (IP 10.1.0.[2-255], name <host name>i b1l)
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Rack Leader Controllers

These are Scali Manage Gateways. Hostname is r XX| ead. The rack leader controller
(leader node) networks implemented are, as follows:

BMC

Connected to the head BMC network (IP 172.17.XX.[1-255])

ethO:

Connected to the head network (IP 172.16.XX.[1-255], name r XXI ead)

Tagged vlan 1: connected to rack BMC network (IP 192.168.1.1, name
r XXI ead- ngm

Tagged vlan 2: connected to rack network (IP 192.168.0.1, name r XX| ead-i nt)
ib0

Connected to IB subnetl. (IP 10.0.XX.1, name r XX| ead- i b0)

ibl

Connected to IB subnet2. (IP 10.1.XX.1, name r XX| ead- i b1)

Chassis Management Control (CMC) Blade

Compute Nodes

007-5450-001

The chassis management controller (ethernet switch) networks implemented are, as
follows:

Hostname is r XXcnec[ 01- 04] .
Connected to the rack BMC network (IP 192.168.1.[2-5], name r XXcnc[ 01- 04])

The compute nodes (blades) networks implemented are, as follows:

Hostname is r [ 01- xx] i [ 01- 04] n[ 01- 16] .
BMC

Connected to the rack BMC network (IP 192.168.1.[11-74], name
r{01-xx]i[0O1l-04] n[ 01-16] - bnt)

25
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26

ethO

Connected to the rack network (IP 192.168.0.[11-74], name
r{ 01-xx]i[01l-04] n[ 01-16] - et hO)

ib0

Connected to IB subnetl. (IP 10.0.XX.[11-74], name
r{01-xx]i[01l-04] n[01-16])

ibl

Connected to IB subnet2. (IP 10.1.XX.[11-74], name
r[01-xx]i[01-04] n[ 01-16]-i bl)
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Chapter 2

Getting Started with Scali Manage

This section describes how to install, configure, discover, and operate your SGI Altix
ICE system using the Scali Manage software management tool. It covers the following
topics:

"Installing or Updating Software" on page 27
"Administrative Tips" on page 28

"Scali Manage Command CLI Help" on page 30
"Configuring the Scali Manage Server" on page 31
"Defining New Racks or Service Nodes" on page 31
"Discovering Service and Leader Nodes" on page 32
"Installing Service and Leader Nodes" on page 32
"Discovering CMCs and Compute Nodes" on page 33
"Installing Compute Nodes" on page 33
"Configuration Session Example" on page 37

"Scali Manage Troubleshooting Tips" on page 39
"Compute Node RPMs" on page 40

Note: SGI Altix ICE systems running Scali Manage software are shipped
pre-installed. Instructions in this section for defining and discovering nodes can be
used if you are expanding the initially delivered cluster or reinstalling your software.
They are NOT for configuring the initially delivered cluster.

Installing or Updating Software

Scali Manage offers a mechanism to upload and install software across the SGI Altix
ICE system. This upload and installation process requires that the software installation
be in RPM format. Tarball software distributions can be installed across a cluster.

007-5450-001
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Instructions for installing software options or uploading additional software for your
system using the Scali GUI are covered in Chapter 3 of the Scali Manage User’s Guide.

Customers with support contracts needing BIOS or Firmware updates, should check
the SGI Supportfolio Web Page at: https://support.sgi.com/login

Administrative Tips
This section describes some useful administrative tips and covers these topics:
* '"System Password Information" on page 28
* '"Power on or Power off System Components or Obtain Status" on page 28

® "Scali Manage Installer Directory " on page 29

System Password Information
Root password and administrative information includes:

* Root password = sgi sgi (system admin controller (admin node) and compute
nodes)

* ipmtool user/password information: User = ADM N Password = ADM N

Power on or Power off System Components or Obtain Status

To power on or power off system componets, use the Scali Manage power command.
To get a system console, use the Scali Manage consol e command. See the "The
Power Interface” and "The Console Interface" sections in Chapter 9, "Scali Manage
Command Line Interfaces" of the Scali Manage User’s Guide.

From the admin node, to power on compute nodes r 01i 01n01 and r 01i 01n02,
perform the following:

systemadm n: # scash -p -n rO01ll ead /opt/scali/sbin/power r01li 01n0[1,2] on

To check status for compute nodes r 01i 01n01 and r 01i 01n02, perform the
following:

systemadm n: # scash -p -n r01ll ead /opt/scali/sbin/power r01li 01n0[1, 2] status
rOllead : r01.i01n01: ON
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rollead : r01i01n02: ON
To get a console for a service node, perform the following:

system adm n: # consol e servicel
[Enter ‘~Ec?’ for hel p]

Wel come to SUSE Linux Enterprise Server 10 SP1 (x86_64) - Kernel 2.6.16.46-0.12-snmp (console).

servicel | ogin:

Note: For this release, you need to log onto the appropriate leader node to run the
power commands.

You can also use the Scali Manage GUI to execute power commands. The Scali
Manage GUI supports a clean shutdown. Clean shutdown is required for the service
and leader nodes because they have local disk. A power cycle with the Altix ICE
compute nodes causes the complete re-imaging of the compute node.

For information on Scali Manage networking conventions used with the power
commands, see "Network Interface Naming Conventions" on page 22.

Scali Manage Installer Directory

The Scali Manage installer directory (/ usr/ | ocal / Scal i ###) is the location of the
code used to install Scali Cluster management Software.

The Factory-Install directory is located on the admin node server at
lusr/local/Factory-Install. The /Factory-Install directory contains
software files that support the cluster integration and many files and scripts under
/usr/local/ that may be helpful, including:

/ Fact ory- Scali, i bhost, Intel compilers, MPI runtime libraries,
I nstall/Apps i pritool, and so on

/ Factory- CD ISO images of the base OS for installing Scali
Install/lSO Cluster Manage software

[ Factory- Cluster documentation manuals (Scali, PBS

I nstal |/ Docs Professional, Voltaire, SMC, SGI)
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/ Factory- Voltaire HCA and Voltaire switch firmware files, etc
I nstal I/ Firmare

/ Factory- Cluster configuration files

Install/CFG

/ Factory- Miscellaneous utility scripts

Install/Scripts

Scali Manage Command CLI Help

You can get a help statement for the Scali Manage command line interface (CLI) as
shown in the following example:

system 1: ~ # scal i manage-cli help SA

---- S@ Atix |ICE comands ----

Li st of conmands:

defineal tixiceblade - Define Altix |CE Bl ades(s)
definealtixicecnt - Define Altix | CE CMCs(s)

defineal tixi cel eadnode - Define Altix |ICE Lead node(s)
definealtixicerack - Define Altix |ICE Rack(s)

defineal ti xi ceservicenode - Define Altix |ICE Service node(s)

di scoveral tixi cecnt - Di scover CMC and Bl ade MAC addresses

di scoveral ti xi ceservi cenode - Find BMC MAC addresses for systens
initaltixicesms - Initate Scali Manage Server for Altix |ICE
poweral tixiceiru - Control power to an Altix ICE IRU

restartal tixi ceopensm- Restart the OpenSM subnet nanagers on the | eadnodes
Type "hel p" foll owed by

command name for full docunentation.

Commrand name abbrevi ations are all owed.

To get partial help information, perform the following;:

[system 1l ~]# cli help all | grep -i renmotefs addrenotefs <systemmanes> <fstype> <src>
<mt poi nt> [options] |istrenotefs <systemmanes> renoverenotefs <systemmanmes> <mmt poi nt >

You can also get help on specific commands, as follows:

system 1: ~ # scal i manage-cli hel p definealtixicebl ade

definealtixiceblade [irus=[1-4]] [slots=[1-16]]
Define Altix | CE Bl ades(s)
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racks - Rack number for the blade(s) [..]
irus - IRU nunber for the blade(s) [..]
slots - Blade slots for the blade(s) [..]
Opti ons:

--irus=l RUS

--sl ot s=SLOTS

Configuring the Scali Manage Server

After installing the operating system and Scali Manage on the system admin node
(Scali Manage server) to automatically configure the Scali Manage Server according to
the Altix ICE network topology, perform the following:

scal i manage-cli initaltixicesnms ProPack_path
This will perform the following actions on your system:

* Define all the network subnets according to the policy (see "Network Interface
Naming Conventions" on page 22)

* Add the et hl and et h1l: headbnt interfaces with preset IP addresses
* Load the SGI ProPack software stack

Defining New Racks or Service Nodes

007-5450-001

To add one or more racks of compute nodes, perform the following:
scal i manage-cli definealtixicerack <racknumbers>

To add multiple racks in one action, use a bracket expression for the racknumber,
such as the following:

scal i manage-cli definealtixicerack [1-16]
Running the command above, will update the Scali Manage configuration database
and define the following

® One rack leader controller (leader node), sixteen leader nodes for the example
above
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¢ A rack subnet and a rack BMC subnet per rack
* Four chassis management controllers (CMCs) per rack
® 16 compute blades per CMC per rack

Optionally, the number of CMCs per rack and the number of blades per CMC can be
specified to define partial Altix ICE rack configurations. The command is a shortcut
for defi neal ti xi cel eadnode, defi neal ti xi cecnt and

defi neal ti xi cebl ade. For more fine grained control, for example, adding only a
partly full rack or add more compute nodes to an existing rack, use the

defineal ti xi cel eadnode command.

To define a service node, use the def i neal ti xi ceser vi cenode command.

After defining new hardware in the database, the service node(s) and leader nodes
BMCs must be discovered and configured (see "Discovering Service and Leader
Nodes" on page 32).

Discovering Service and Leader Nodes

Before new service or leader nodes can be installed, the associated BMCs MAC
addresses must be discovered and IP addresses must be assigned. To do this, perform
the following:

scal i manage-cli discoveraltixiceservi cenode [systemmanes]
This will perform the following actions on your system:

¢ Ask the operator to plug in one rack/service node at the time

e Discover the MAC addresses of the associated BMCs

* Assign IP addresses to the BMCs via dynamic host configuration protocol (DHCP)

Installing Service and Leader Nodes
To install service nodes or leader nodes, perform the following:
scal i manage-cli install <systemnames>

If the MAC address of the system is unknown, it will be automatically determined via
DHCP discovery.
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Discovering CMCs and Compute Nodes

Before compute nodes can be booted the CMCs must have IP addresses assigned and
the MAC addresses of the BMCs and blades must be discovered and IP addresses
must be assigned. To do this, perform the following:

scal i manage-cli discoveraltixicecnt [cnthanes]
This will perform the following actions on your system:

* Discover the MAC addresses of the CMCs

¢ Assign IP addresses to the CMCs

e Power on the IRUs

* Discover MAC addresses of BMCs through CMCs
* Assign IP addresses to the BMCs

* Power on nodes

* Discover MAC addresses of blades through CMCs

Installing Compute Nodes
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As described in the chapter 1, “SGI Altix ICE 8200 System Overview”, on SGI Altix
ICE systems, the InfiniBand network i b1 is to be used for storage traffic, the
InfiniBand network i b0 is to be used for MPI traffic, and the Ethernet network is
used only for system administration.

The node from which the compute node installation image is created must not have a
servi ce-i bl:/home NFS mount entry in the / et ¢/ f st ab file. It is very likely that
you will need to manually delete this entry before creating an installation image of
the node.

Use the scal i nanage-cl i addrenot ef s command to create the mounts. Scali
Manage runs the NFS mount command later in the boot sequence than mounting of
NES filesystems listed in / et ¢/ f st ab.

The mounts created with scal i manage-cli addr enot ef s are persistent across
reboots and reinstalls. If new nodes are added to the system, it is necessary to run
scal i manage-cli addrenot ef s for the new nodes.

To install a compute node, perform the following steps:
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1. The installation of the compute node can either be a direct installation using
packages, or can be an installation using an installation image created from
another node, such as a service node. If the former method is used, it is possible
to use a compute node specific installation template.

2. Confirm that there is no servi ce-i bl:/home NFS mount configured.

Confirm that there is no entry for servi ce-i bl:/hone in the / et ¢/ f st ab file
of the system from which the image is going to be created.

If this is the initial installation, then no / hone entry is expected in the

/ et c/ f st ab of the compute node that is about to be imaged. However, if you are
not doing an initial installation, then this entry will exist in / ec/ f st ab. Delete
the servi ce-i bl:/hone entry from the node / et ¢/ f st ab file. There may be
other NFS entries included in / et ¢/ f st ab file that also need deleting, such as, a
service-ibl:/ dat a entry, or an entry or entries for off-cluster NFS servers.

3. Create an installation image from this node.

From the Altix ICE admin node, run the scal i manage-cl i capt urei nage
command. You can get a usage statement for this command, as follows:

scal i manage-cli hel p capturei nage
capt urei mage <systemmane> <i magenane> [description] [excludes..]
Capture image from system

Argunent s
systemmane - name of system
i magenane - nanme of inmage

description
excl udes

Description of inmage; Default none
list of files or directories to be excluded (space separ at ed)

Opti ons:
--descri pti on=DESCRI PTI ON

To capture an image from node r 01i 01n02 and save that image as
r01i 01n02-i magel, perform the following;:

scal i manage-cli capturei mage r01i 01n02 r01li 01n02-i magel
4. Configure the compute nodes to use this image.

scal i manage-cli hel p setdi skl ess
set di skl ess <syst emmanes> <i nagenane>
This nethod sets systenms(s) diskless with software inage
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Argunent s:
systemanmes - system(s) {[..]}
i magenane - 0s image to set

To set nodes r 01i 01n02. . . r01i 01n06 to use the image created from
r 01i 01n02, perform the following;:

scal i manage-cli setdi skl ess r01i 01n0O[ 2- 6] r01i 01n02-i nagel

Run scal i manage-cli reconfigure all to propagate the Scali Manage
changes.

5. Configure Scali Manage to manage the servi ce-i bl:/home NFS mount.

With the image saved, use the scal i manage-cli addrenot ef s command to
add the NFS mount to nodes. You can get a usage statement for this command,
as follows:

scal i manage-cli hel p addrenotefs
addr enot ef s <syst etmmanes> <f st ype> <src> <mmt poi nt > [opti ons=_net dev]
Add nounting for renote fil esystem on systen(s)

Argument s:
systemanmes - nane of systenm(s) {[..]}
fstype - type of filesystem |egal values: "nfs" "lustre"
src - source
mmt poi nt - nount poi nt
options - options to nount command to be given as -0 options to nount.
By default options="_netdev".
Options val ues shoul d be conma seperated
for e.g "_netdev,tcp, hard, rsi ze=64K, wsi ze=64K, i ntr"
Opti ons:

- - opti ons=0PTI ONS

To configure Scali Manage with the NFS mount, perform the following:
scal i manage-cli addrenotefs r01i 01n0O[ 2- 6] nfs servicel-ibl:/home /hone

Propagate the changes with scal i manage-cli reconfigure all command.
Errors may occur with the nodes that have not been installed.
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You can confirm that Scali Manage knows about the mounts, as follows:

scal i manage-cli listremtefs r01i 01n0[ 2- 6]

6. Power off or confirm that the compute nodes are powered off.

Currently, the Scali Manage GUI power node off or on does not work correctly
from the admin node.

You can log on to the rack leader controller (leader node) and power off the
compute nodes from there using one of the methods described below.

From the leader node, highlight all nodes in the GUI and select right click> Node
On/Off > Power Off

7. From the rack leader node use power command, as follows:

r0ll ead: ~ # power r01i 01nO[ 2-6] off
r0li 01n02: SUCCESS
r01li 01n03: SUCCESS
r0li 01n04: SUCCESS
r01li 01n05: SUCCESS
r01li 01n06: SUCCESS

r 01l ead# power r01i 01nO[ 2-6] status
r0li 01n02: OFF
r0li 01n03: OFF
r0li 01n04: OFF
r0li 01n05: OFF
r0li 01n06: OFF

8. From the rack leader node you can use the i pmi t ool , as follows:

r0ll ead# /usr/bin/ipmtool -1 lanplus -o supermicro -U ADMN -P ADM N -H 192. 168. 1. 14 power off
Chassi s Power Control: Down/ Cf f

r01l ead# /usr/bin/ipmtool -1 lanplus -o supermicro -U ADMN -P ADM N -H 192. 168. 1. 14 power status
Chassis Power is off

9. Install the compute nodes.
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scal i manage-cl i

Starting with the nodes powered off, install the compute nodes from the SGI Altix
ICE admin node, as follows:

install r01i 01n0[ 2- 6]

DHCP requests can be followed on the rack leader nodes, as follows:
r0ll ead# tail -f /var/log/ nessages

You can follow the installation and boot of the nodes (or of representative nodes)
using either the Scali Manage consoles (from the GUI) or using i pmi t ool SOL
console interface.

10. From the admin node, verify that / honme is mounted as expected, as follows:

# scashdc -p nmount | grep home | sort

r01i 01n02-et hO :

r01li 01n03-et hO :
r01li 01n04- et hO :
r01li 01n05-et hO :
r01li 01n06- et hO :

servi cel-ibl:/home on /hone type nfs (rw, _netdev, addr=10.1.0. 1)
servi cel-ibl:/home on /hone type nfs (rw, _netdev, addr=10.1.0. 1)
servi cel-ibl:/home on /hone type nfs (rw, _netdev, addr=10.1.0. 1)
servi cel-ibl:/home on /hone type nfs (rw, _netdev, addr=10.1.0. 1)
servi cel-ibl:/home on /hone type nfs (rw, _netdev, addr=10.1.0. 1)

Configuration Session Example

This is section shows a complete SGI Altix ICE configuration example, as follows:

scal i manage-cli initaltixicesns /tnp/ofed.stout5sp2.rpns.tgz
scal i manage-cli definealtixicerack 1 [1-2] [1-2]

scal i manage-cli definealtixi ceservicenode servicel
/etc/init.d/scance restart

scal i manage-cli discoveraltixiceservicenode

scal i mnage-cli install "servicel r01l ead"

scal i manage-cli discoveraltixicecnt

scal i manage-cli capturei mage servicel i magel

scal i manage-cli setdi skl ess r01li[01-02] n[01-02] inagel

scal i manage-cli install r01i[01-02]n[01-02]

Using the Scali Manage GUI
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This chapter provides general administrative information section and information on
starting and using the Scali Manage GUI in a Scali managed cluster. For information
on using the Scali Manage command line interface, refer to the Scali Manage User’s
Guide.
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Login to the Scali Manage interface as root, the factory password is sgi sgi . Use
your system name and log in as root as shown in Figure 2-1 on page 38.

W, campuer & Terminal [ @ memi.. || @ Downt.. [ @ mermi.. | B memi. (@ imc-a |8 memi [ @ mownt.. || O scaim... [ Scali .. | I Gad g ™hu Mov 5. 16:47 (g

Figure 2-1 Example Starting Screen for the Scali Manage GUI

Displaying Cluster Components

Cluster components are shown in Figure 2-2 on page 39. r01 is rack 01 and r02 is rack
02,01 is IRU 1, and n01 and n02 are nodes 1 and 2. r01lead and r02lead are the rack
leader controllers (leader nodes) for the cluster. servicel is the service nodes for the
cluster. System naming conventions when using Scali Manage are described in
"Network Interface Naming Conventions" on page 22.
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Figure 2-2 Cluster Components Selection Screen Example

Scali Manage Troubleshooting Tips

This section describes some general guidelines as well as emergency procedures.

Whenever a Scali cluster parameter is changed, it is necessary to apply the
configuration. This can be done either through the graphical user interface (GUI) by
selecting Provisioning > Apply All Configuration Changes or via the command line

interface (CLI), as follows: scal i manage-cl i

reconfigure all. Changes can be

made in batches and then applied all at once.

007-5450-001

39



2: Getting Started with Scali Manage

There are situations when the GUI does not reflect the cluster configuration properly.
Restarting the GUI may solve this problem.

In rare cases the Scali product enters an inconsistent state. In this state it shows
abnormal behavior and refuses to take any input. In this case try to reinitialize the
admin node via/etc/init.d/ scance restart.

This command must be run on the admin node. If this does not change Scali’s state,
then you should reboot the admin node. This should ensure that Scali will be in a
consistent state.

Array services has configuration files / et ¢/ array/ arrayd. {aut h, conf} with
links to /usr/ i b/ arrayd. {conf, aut h} . When you update your system
configuration and later reboot the compute node(s), your configuration will be lost
because the compute nodes are stateless. You need to capture another image after
changing configuration files.

Compute Node RPMs

The following section describes what packages are installed on the compute node and
covers these topics:

¢ "Compute Node RPMs on SLES" on page 40
¢ "Compute Node RPMs on RHEL" on page 41

Compute Node RPMs on SLES

40

The following RPMs reside on the compute node when you run Scali Manage on top
of SUSE Linux Enterprise Server 10 (SLES10):

cpuset-utils

dapl

dapl - devel

dapl -utils

ibutils

intel -cluster-runtinme
i poi bt ool s

kernel -i b-ice

I'i bbi t mask

|l'i bcpuset
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i bi bcm

i bi bconmon

l'i bi brmad

l'i bi bumad

|'i bi bverbs

|'i bi bver bs-devel
l'i bi bverbs-utils
l'i bm hca

i bopensm

i bosnconp

| i bosmvendor

l'i brdmacm
librdmacmutils
| kSA

npi t ests_npt
nsr - t ool
nmstflint

numat ool s

of ed-docs

of ed-scripts
openi b- di ags

Compute Node RPMs on RHEL

The following RPMs reside on the compute node when you run Scali Manage on top
of Red Hat Enterprise Linux 5 (RHEL5):

cpuset-utils

dapl

dapl - devel

dapl -utils

envi r onnent - nodul es
ibutils
intel-cluster-runtine
i poi bt ool s

kernel -i b-ice
krmod- numat ool s
knod- of a_ker nel
krmod- xprmem

I'i bbi t mask

I'i bcpuset
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42

I'i bi bcm

I'i bi bconmon

I'i bi brad

I'i bi bunad

I'i bi bver bs

| i bi bver bs-deve
i bi bverbs-utils
I'i bnt hca

|I'i bopensm

I i bosnconp

I i bosmvendor

I'i brdmacm
librdmacmutils
| kSA

npi t ests_npt
nsr -t ool
metflint
numat ool s

of ed- docs

of ed-scripts
openi b- di ags
pcp- open
perftest
rds-tool s

Sgi -arraysvcs
sgi - nmpt

sgi - procset

sgi -rel ease

sgi - support-tool s
tvflash

Xpmem
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System Fabric Management

The InfiniBand network on SGI Altix ICE 8000 series systems uses Open Fabrics
Enterprise Distribution (OFED) 1.2 software. This section describes the InfiniBand
fabric and how to manage it. For background information on OFED, see

http:/ /www.openfabrics.org.

Fabric management on SGI Altix ICE 8000 series systems uses the OFED 1.2 OpenSM
software package. The InfiniBand fabric connects the service nodes, rack leader
controllers (leader nodes), and the compute nodes. It does not connect to the system
admin controller (admin node) or the chassis management control (CMC) blades. The
InfiniBand network has two separate network fabrics, i b0 and i bl (see "InfiniBand
Fabric" on page 21) with the following characteristics:

¢ Each network fabric has its own subnet manager (SM).

¢ For a system with two racks or more, one rack leader controller (leader node) runs
an instance of SM to manage the i b0 fabric and a second leader node runs an
instance of SM to manage the i b1 fabric.

* On a system with a single rack, both instances of opensmrun on the same rack
leader node.

¢ Each instance of SM on the rack leader controller is controlled by the
/ etc/ opensmi b0. conf or/etc/opensmibl. conf configuration file.

* Rack leader controllers run the opensmdaemon for each fabric over separate
HCA ports (see Figure 1-9 on page 22).

Note: After a system reboot, you need to manually restart the opensmdaemons
running on the InfiniBand fabric. If the opensmdaemons are allowed to start
automatically, as the leader nodes boot, you will not know which leader is the
Mast er and it is highly likely that the fabric will be routed incorrectly. To start
the InfiniBand fabric, you can use the following command:

scal i manage-cli restartal tixi ceopensm

¢ Each fabric is addressed by a global unique identifier (GUID) and unique HCA
port.

The GUID and HCA port is set in the configuration file.
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* Coherency of the fabric database is handled by sl dd-i b[ 01] . sh. You must
make sure OSM _HOSTS is configured correctly in the / et ¢/ opensm i b0. conf or
/ etc/opensmi bl. conf configuration files.

Note: Currently, the InfiniBand fabric i b0 is reserved for MPI or interprocess
communication traffic and the InfiniBand fabric i b1 is reserved for storage.

For more information on the InfiniBand fabric, see Appendix A, "InfiniBand Fabric
Details" on page 45 and Appendix B, "InfiniBand Fabric Troubleshooting" on page 55.
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Appendix A

InfiniBand Fabric Details

This appendix provides more a more detailed description of the InfiniBand fabric
management.

InfiniBand Fabric Management Configuration and Operation Overview

DEBUG node

HOoH H K H HOHHH R HHHH

DEBUG=none
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Each subnet manager (SM) performs a light sweep of the fabric it is managing, every
10 seconds by default. The time interval by setting is in the SWEEP variable in the
opensmi b0. conf and opensm i bl. conf configuration files located in the / et ¢
directory.

Note: SGI highly recommends that you do NOT change this variable.

If an SM detects a change in the fabric during a light sweep, such as, the addition or
deletion of a node, it performs a heavy sweep. The heavy sweep actually changes the
fabric configuration to reflect the current state of the system.

A sample opensnti bx. conf configuration file is, as follows:

Example A-1 opensm i b0. conf and opensm i b. conf Configuration Files

This option specifies a debug option.
These options are not nornally needed.
The number following -d selects the debug
option to enable as foll ows:

oPT Descri ption
0 - Ignore other SM nodes.

1 - Force single threaded dispatching.

2 - Force log flushing after each | og nmessage.
3 - Disable nulticast support.

4 - Put OpenSMin nmenory tracki ng node.

10.. Put OpenSMin testability node.

none, no debug options are enabl ed.
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# LMC

# This option specifies the subnet’s LMC val ue.

# The nunmber of LIDs assigned to each port is 2 LMC.

# The LMC val ue must be in the range 0-7.

# LMC values > 0 allow nultiple paths between ports.

# LMC values > 0 should only be used if the subnet

# topology actually provides nmultiple paths between

# ports, i.e. multiple interconnects between switches.

# OpenSM defaults to LMC = 0, which allows

# one path between any two ports.

LMC=0

# MAXSMPS

# This option specifies the nunber of VL15 SMP MADs

# allowed on the wire at any one tine.

# Specifying -maxsnps 0 allows unlimted outstandi ng SMPs.
# Wthout -maxsnps, OpenSM defaults to a maxi mum of

# one outstandi ng SMP.

MAXSMPS=0

# REASSI GN_LI DS

# This option causes penSMto reassign LIDs to all

# end nodes. Specifying "REASSI GN_LI DS=yes" on a runni ng subnet
# may disrupt subnet traffic.

# Wth "REASSI GN_LI DS=no", OpenSM attenpts to preserve existing
# LID assignnments resolving multiple use of sane LID.

REASSI GN_LI DS="yes"

# SWEEP

# This option specifies the nunber of seconds between
# subnet sweeps. Specifying SWEEP=0 di sabl es sweepi ng.
# OpenSM defaults to a sweep interval of 10 seconds.
SVEEEP=10

# TI MEQUT

# This option specifies the tine in mlliseconds

# wused for transaction tineouts.

# Specifying -t 0 disables tinmeouts.

# Wthout -t, OpenSM defaults to a timeout val ue of

# 200 milliseconds.

46
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TI MEQUT=200

# OSM _LOG

# This option defines the log to be the given file.

# By default the log goes to /tnp/osml og.

# For the log to go to standard output use OSM LOG=st dout .

OSM LOG=/ var/ | og/ osmi b0. | og

HOHH K H HH

VERBCSE
This option increases the |og verbosity |evel.
The "-v" option may be specified nultiple tines
to further increase the verbosity |evel.
"-V' option sets the maxi mum verbosity |evel and
forces | og flushing.
The "-V' is equivalent to "-vf OxFF -d 2".

VERBOSE=" none"

H o H K H OH HH

ROUTI NG_ENG NE
This option chooses the routing engine instead of
the Mn Hop algorithmwhich is default.
Valid routing engines are : -
M n Hop, updn, file, ftree, lash
To switch to different routing engine set the engine
name in ROUTI NG ENA NE (i.e. ROUTI NG ENG NE=| ash).
For M n Hop use ROUTI NG ENG NE="none" or ROUTI NG_ENG NE=

ROUTI NG_ENG NE=" none"

H H R

GUI D _FI LE

This option only all owed when UPDN al gorithmis activated

It specifies the guid list file fromwhich to fetch the guid |ist
The file contain in each line only one valid guid

GUI D_FI LE=" none"

# This option specifies the local port GU D val ue

# wth which QpenSM shoul d bind. OpenSM rmay be

# bound to 1 port at a tine.

# |f GQUD given is 0, opensnd use PORT_NUM par anet er.

# Wthout -g (GU D="none"), penSMtrys to use the default port.
# exanpl e GUJ D="0x0005ad00000517c9"

GUI D="none"
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# OSM HOSTS

# The list of all SMs |IP addresses in |nfiniBand subnet
# Used to handover nechani sm

# exanple OSM HOSTS="128.162. 246. 221 128. 162. 246. 42"
OSM _HOSTS=" none"

# OSM _CACHE_DI R
OSM CACHE DI R="/var/ cache/ osm i b0"

CACHE_OPTI ONS
Cache the given conmand |line options into the file
/var/ cache/ osnf opensm i b0. opts for use next invocation
The cache directory can be changed by the environnent
vari abl e OSM CACHE DI R
Set to '--cache-options’ or
CACHE_OPTI ONS="-¢"

HOH K H R K

’ ’

-c’ in order to enable

HONORE_CGUI D2LI D

This option forces OpenSMto honor the guid2lid file,

when it comes out of Standby state, if such file exists

under OSM CACHE DIR, and is valid.

Set to '--honor_guid2lid or ’'-x' to enable.

By default this is FALSE. WI| be set automatically to '--honor_guid2lid
if OSM HOSTS includes list of nore then one | P addresses.

HONORE_CGUI D2LI D="- x"

HOH H R H H

# RCP

# This option osed by SLDD daenon for handover mechani sm
# to copy local cache file to rempte conputer

RCP=/ usr/ bi n/ scp

# RSH

# This option osed by SLDD daenon for handover mechani sm
# to execute commands on renpte conputer

RSH=/ usr/ bi n/ ssh

# RESCAN_TI ME

# This option osed by SLDD daenon for handover mechani sm
# Tinme between sweep of sldd daenmon in seconds

RESCAN_TI ME=60
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# PORT_NUM
# This option defines HCA's port nunber which OCpenSM shoul d bi nd
PORT_NUM=1

# ONBOOT
# To start OpenSM autonmtically set ONBOOT=yes
ONBOOT=yes

# MULTI _FABRI C
# Allow nultiple fabrics (and copies of OpenSM on the same SM host
MULTI _FABRI C=yes

Each fabric is addressed by a global ungiue identifier (GUID) and unique HCA port
(see Figure A-1 on page 50). Each fabric has a unique GUI D set in its respective
configuration file.
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Figure A-1 Two InfiniBand Fabrics in a System with Two IRUs

With Scali Manage, the routing engine is chosen automatically based on the number
of racks in the system. For up to two racks, the "M n Hop" algorithm is used. For
more than two racks, the * * | ash’’ algorithm is used which enables LAyered
SHortest Path Routing (LASH).

When the | ash routing algorithm is used, the subnet managers need to be restarted
after the entire Altix ICE system is up. To restart the subnet managers, perform the
following command:

scal i manage-cli restartal tixi ceopensm

As stated above, there are two opensmdaemons, one for each fabric, opensnd-i b0
and opensmd- i b1, respectively. They are controlled by the i ni t . d scripts. Each
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i ni t.d script has a separate configuration file for each fabric, opensm i b0 and
opensm i bl, respectively.

Configuring and Initializing the InfiniBand Fabric Manually

This section describes the changes you need to make to the / et ¢/ opensm i b0. conf
or / et c/opensmi bl. conf configuration file to configure opensmsoftware, how to
start the opensnd-i b0 and opensnd-i bl daemons, and verify the fabric is
operating. For an overview of fabric configuration and management, see "InfiniBand
Fabric Management Configuration and Operation Overview" on page 45.

Procedure A-1 Configuring and Initializing the InfiniBand Fabric Manually
To configure, initialize, and verify the InfiniBand fabric, perform the following steps:
1. From the admin node, connect to the leader node or rack 1, as follows:

# ssh r01l ead

Note: Before you attempting to initialize the InfiniBand fabric, make sure all
compute nodes are booted and operational.

2. From the admin node, determine and record the IP addresses of the leader nodes,
as follows:

# ping -c 1 r01l ead
PI NG r 01l ead. i ce. ameri cas. sgi . com (172. 16.0.2) 56(84) bytes of data.
64 bytes fromrO01l ead.ice.americas.sgi.com (172.16.0.2): icnp_seq=1 ttl =64 tine=0.127 ns

--- rOll ead.ice.anericas.sgi.comping statistics ---

1 packets transnmitted, 1 received, 0% packet |oss, tinme Oms

rtt mn/avg/ max/ nmdev = 0.127/0.127/0.127/0.000 ns

# ping -c 1 r2lead

PI NG r 2l ead. i ce. aneri cas. sgi.com (172. 16.0.3) 56(84) bytes of data.

64 bytes fromr2l ead.ice.anericas.sgi.com(172.16.0.3): icnp_seq=1 ttl=64 time=0.089 ns

--- r2lead.ice.anericas.sgi.comping statistics ---

1 packets transnmitted, 1 received, 0% packet |oss, tinme Oms

rtt mn/avg/ max/ nmdev = 0.089/0.089/0.089/0.000 ns

# ping -c 1 r3lead

PI NG r 3l ead. i ce. aneri cas. sgi.com (172. 16.0.4) 56(84) bytes of data.

007-5450-001 51



A: InfiniBand Fabric Details

64 bytes fromr3lead.ice.anericas.sgi.com(172.16.0.4): icnp_seq=1 ttl=64 time=0.129 ns

--- r3lead.ice.anericas.sgi.comping statistics ---

1 packets transnmitted, 1 received, 0% packet |oss, time Oms

rtt mn/avg/ max/ mdev = 0.129/0.129/0.129/0.000 ns

# ping -c 1 r4lead

PI NG r 4l ead. i ce. aneri cas. sgi.com (172. 16.0.5) 56(84) bytes of data.

64 bytes fromr4lead.ice.anericas.sgi.com(172.16.0.5): icnp_seq=1 ttl=64 time=0.136 ns

--- rdlead.ice.anericas.sgi.comping statistics ---
1 packets transnmitted, 1 received, 0% packet |oss, time Oms
rtt mn/avg/ max/ mdev = 0.136/0.136/0.136/0.000 ns

3. From the leader node, issue an i bst at command to determine the Port GUI D
values, as follows:

rO0ll ead:/ # ibstat
CA 't hca0’
CA type: MIr23108
Nurmber of ports: 2
Fi rmvare version: 3.3.3
Har dwar e version: al
Node GUI D: 0x0008f 1040397b03c
System i mage GUI D: 0x0008f 1040397b03f
Port 1:
State: Active
Physi cal state: LinkUp
Rate: 10
Base lid: 1
LMC: O
SMlid: 1
Capabi l ity mask: 0x02510a6a
Port GUI D: 0x0008f 1040397b03d <—<< goes into opensm-ib0.conf
Port 2:
State: Initializing
Physi cal state: LinkUp
Rate: 10
Base lid: O
LMC: O
SMlid: O
Capabi l ity mask: 0x02510a68
Port GUI D: 0x0008f 1040397b03e <—<< goes into opensm-ibl.conf

52 007-5450-001



Scali Manage™ On SGI® Altix® ICE System Quick Reference Guide

rOll ead:/ # ibstat --hel

Usage: ibstat [-d(ebug)
Exanpl es:

i bstat -

Note: Get usage information on the i bst at command, as follows:

p
-1 (ist_of_cas) -s(hort) -p(ort_list) -V(ersion)] [portnuni

| # list all 1B devices

ibstat nthca0 2 # stat port 2 of ’'nthcaQ’

10.
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. From the leader node, change directory to the / et c, as follows:

rOllead:/ # cd /etc

Using your favorite editor, open the opensm i b0. conf file and enter the Port
QU D: value, in this example, 0x0008f 1040397b03d, as follows:

GUI D="0x0008f 1040397b03d"

Using your favorite editor, open the opensm i bl. conf file and enter the Port
QU D: value, in this example, 0x0008f 1040397b03e, as follows:

GUI D="0x0008f 1040397b03e"

In both the opensm i b0. conf file and opensm i bl. conf file enable the
failover (handover) mechanism on the leader nodes by adding the IP addresses
recorded in step 2 to the OSM_HOSTS variable, as follows:

OSM HOSTS="172.16.0.2 172.16.0.3 172.16.0.4 172.16.0.5"

For systems with five or more racks, SGI recommends you change the
ROUTI NG_ENG NE variable in both configuration files to | ash, as follows:

ROUTI NG_ENG NE="I ash"
To initialize the i bO fabric, start the opensnd- i bO daemon, as follows:
# ./opensnd-i b0 start
To initialize the i b1 fabric, start the opensnd- i bl daemon, as follows:

# ./opensnd-ibl start
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11. Use the the i bnet di scover command to verify the fabric, as follows:

rOll ead:/ # ibnetdiscover -

Swi tch : 0x08006900000000dc ports 24 devid 0xb924 vendid 0x2c9 "Mr47396 | nfiniscale-111 Mellanox Technol ogi es"

Switch : 0x08006900000000a4 ports 24 devid 0xb924 vendid 0x2c9 "Mr47396 | nfiniscale-111 Mellanox Technol ogi es"
: 0x0030487aa7940000 ports devid 0x6274 vendid 0x2c9 " HCA-1"

0x0030487aa78c0000 ports devid 0x6274 vendid 0x2c9 " HCA-1"

0x0008f 10403988198 ports devid 0x6278 vendid 0x8f1 "service0-i b0 HCA-1"

0x0030487aa7840000 ports devid 0x6274 vendid 0x2c9 " HCA-1"

0x0030487aa79c0000 ports devid 0x6274 vendid 0x2c9 " HCA-1"

0x0030487aa7900000 ports devid 0x6274 vendid 0x2c9 " HCA-1"

0x0030487aa7980000 ports devid 0x6274 vendid 0x2c9 " HCA-1"

0x0008f 104039881a8 ports devid 0x6278 vendid 0x8f1 " HCA-1"

PELELLLE

1
1
2
1
1
1
1
2

Note: Get usage information on the i bnet di scover command, as follows:

r0ll ead:/ # ibnetdiscover --help

Usage: ibnetdiscover [-d(ebug)] -e(rr_show) -v(erbose) -s(how) -1 (ist) -g(rouping) -H(ca_list)
-S(witch_list) -V(ersion) -C ca_nane -P ca_port -t(imeout) tineout_ns --switch-map switch-map]
--switch-map specify a switch-map file

12. Exit the rack leader controller (leader node) and return to the admin node, you
should be good to go now.
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Appendix B

InfiniBand Fabric Troubleshooting

This appendix describes some useful utilities and diagnostics for trouble shooting the
InfiniBand fabric.

Useful Utilities and Diagnostics

The openi b- di ags package contains useful tools and diagnostic software for Open
Fabrics Enterprise Distribution (OFED). This section describes some of these tools.
These tools reside on the rack leader controller (leader node) in the / usr/ bi n
directory, as follows:

rOll ead: ~ # cd /usr/bin
rOll ead:/usr/bin # Is ib*

i baddr

i bcheckerrors

i bcheckerrs

i bchecknet

i bchecknode

i bcheckport

i bcheckportstate
i bcheckportwi dth
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i bcheckstate

i bcheckwi dt h

i bcl earcounters
i bclearerrors

i b_clock_test

i bdi agnet

i bdi agpat h

i bdi agu

i bdi scover.p

i bdnchk

i bdmsh

i bdnt r

i bf i ndnodesusi ng. p
i bhost s

i bis

i blinkinfo.p

i bnet di scover

i bnl par se

i bnodes

i bpi ng

i bportstate

i bprintca. pl

i bprintswtch. pl
i bqueryerrors.p

This section covers the following topics:

* i bstat Command" on page 56

e '"perfquery Command" on page 58

* i bnet di scover Command" on page 59

* i bdi agnet Command" on page 60

i b_rdma_bw
ib_rdma_l| at
i b_read_bw
ib_read_| at
i broute

i b_send_bw
i b_send_| at
i bst at

i bst at us

i bswi t ches

i bsysst at

i bt opodi ff

i btracert

i bv_asyncwat ch
i bv_devi ces

i bv_devinfo
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i bstat Command

You can use the i bst at command to see the current status of the host channel
adapaters (HCA) in your InfiniBand fabric incluing the HCAs on rack leader
controllers. The following view is prior to starting the fabric management:

rOll ead: /usr/bin # ibstat
CA ’'nt hcaO’
CA type: MI25208 (Mr23108 conpat node)
Nurmber of ports: 2
Firmvare version: 4.7.600
Har dwar e version: a0
Node GUI D. 0x0008f 104039881a8
System i mage GUI D: 0x0008f 104039881ab

Port 1:

State: Initializing

Physi cal state: LinkUp

Rate: 20

Base lid: O

LMC: O

SMlid: O

Capabi l ity mask: 0x02510a68

Port GUI D: 0x0008f 104039881a9
Port 2:

State: Initializing

Physi cal state: LinkUp

Rate: 20

Base lid: O

LMC: O

SMlid: O

Capabi lity mask: 0x02510a68
Port GUI D: 0x0008f 104039881aa

The following shows output from the i bst at command after the fabric management
software has been started:

r01l ead: / opt/sgi/sbin # ibstat
CA ' nt hcaO’
CA type: Mr25208 (Mr23108 conpat node)
Nurmber of ports: 2
Fi rmnare version: 4.7.600
Har dwar e version: a0
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Node GUI D: 0x0008f 104039881a8
System i mage GUI D: 0x0008f 104039881ab
Port 1:

State: Active

Physi cal state: LinkUp

Rate: 20

Base lid: 1

LMC: O

SMlid: 1

Capabi l ity mask: 0x02510a6a

Port GUI D: 0x0008f 104039881a9
Port 2:

State: Active

Physi cal state: LinkUp

Rate: 20

Base lid: 1

LMC: O

SMlid: 1

Capabi l ity mask: 0x02510a6a

Port GUI D: 0x0008f 104039881aa

i bst at us Command

You can use the i bst at us (less verbose that i bst at ) command to show the link
rate, as follows:

r01ll ead: /opt/sgi/sbin # ibstatus
I nfini band device 'nthca0’ port 1 status:

default gid: f e80: 0000: 0000: 0000: 0008: f 104: 0398: 81a9
base |id: Ox1

smlid: Ox1

state: 4: ACTI VE

phys state: 5: LinkUp

rate: 20 Go/sec (4X DDR)

I nfini band device 'nthcaQ’ port 2 status:

default gid: f e80: 0000: 0000: 0000: 0008: f 104: 0398: 8laa
base |id: Ox1

smlid: Ox1

state: 4: ACTI VE

phys state: 5: LinkUp
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rate: 20 G/ sec (4X DDR)

Note: If link rate is not 20 Gb/sec 4xDDR, there is a physical link problem with your
system.

per f query Command

The per f quer y command is useful for find errors on a particular or number of
HCA'’s and switch ports. You can also use per f query to reset HCA and switch port
counters.

To see a usage statement for the per f quer y command, perform the following;:

r01l ead: / opt/sgi/sbin # perfquery --help
Usage: perfquery [-d(ebug) -QJuid) -a(ll_ports) -r(eset_after_read) -C ca_nane -P ca_port -R(eset_only)
-t(imeout) timeout_ns -V(ersion) -h(elp)] [<lidlguid> [[port] [reset_mask]]]
Exanpl es
per f query
perfquery 32 1

# read |l ocal port’s performance counters

# read performance counters fromlid 32, port 1
perfquery -e 32 1 # read extended perfornmance counters fromlid 32, port 1
perfquery -a 32 # read performance counters fromlid 32, all ports
perfquery -r 32 1 # read performance counters and reset
perfquery -e -r 32 1 # read extended perfornmance counters and reset
perfquery -R 0x20 1 # reset performance counters of port 1 only
perfquery -e -R 0x20 1 # reset extended performance counters of port 1 only
perfquery -R -a 32 # reset performance counters of all ports
perfquery -R 32 2 OxOf ff # reset only error counters of port 2
perfquery -R 32 2 0xf000 # reset only non-error counters of port 2

Some sample output from the per f quer y command is, as follows:

r01l ead: / opt/sgi/sbin # perfquery
# Port counters: Lid 1 port 1

PortSelect:...................... 1
CounterSelect:................... 0x0000
Synmbol Errors:........ ... ... .... 0
LinkRecovers:.................... 0
LinkDowned: . ..................... 0
RcvErrors: . ... ... . . 0
RcvRenot ePhysErrors: ............. 0
RevSwRel ayErrors: . ............... 0
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XmtDiscards:..................... 0
Xnt ConstraintErrors:............. 0
RcvConstraintErrors:............. 0
LinklntegrityErrors:............. 0
ExcBuf OverrunErrors:............. 0
VL15Dropped: . . ... ... 0
XmtData:................ ... 0
RevData: . .......... ... ... .. ..... 0
XmtPkts: . ... 0
RevPkts: . ... .. . 0

i bnet di scover Command
The i bnet di scover command allows you discover the IB fabric.
To see a usage statement for the i bnet di scover command, perform the following:

r01ll ead: /opt/sgi/sbin # ibnetdi scover --help

Usage: ibnetdiscover [-d(ebug)] -e(rr_show) -v(erbose) -s(how) -1I(ist)
-g(rouping) -H(ca_list) -S(witch_list)

-V(ersion) -C ca_name -P ca_port -t(ineout) tineout_nmns

--switch-map switch-map] [<topology-fil e>]

--switch-map <switch-map> specify a switch-map file

Note: Only abbreviated output is shown in the this example.

Some sample output from the i bnet di scover command is, as follows:

r01l ead: / opt/sgi/sbin # ibnetdi scover

#

# Topology file: generated on Tue Jul 17 14:05:20 2007

#

# Max of 3 hops discovered

# Initiated fromnode 0008f 104039881a8 port 0008f 104039881a9

vendi d=0x2c9

devi d=0xb924
sysi nggui d=0x8006900000000dd
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Swi tch : 0x08006900000000dc ports 24 devid 0xb924 vendid 0x2c9
"Mr47396 Infiniscale-111 Mellanox Technol ogi es"
Swi tch : 0x08006900000000a4 ports 24 devid 0xb924 vendid 0x2c9
"Mr47396 Infiniscale-111 Mellanox Technol ogi es"

r01l ead: / opt/sgi/sbin # ibnetdi scover -H (HCA s)
: 0x0030487aa7940000 ports devid 0x6274 vendid 0x2c9 "Mr25204 | nfini Host Lx Mel |l anox Technol ogi es”
0x0030487aa78c0000 ports devid 0x6274 vendid 0x2c9 "r1li On8-i b0 HCA-1"
0x0008f 10403988198 ports devid 0x6278 vendid 0x8f1 " HCA-1"
0x0030487aa7840000 ports devid 0x6274 vendid 0x2c9 "r1li Onl-i b0 HCA-1"
0x0030487aa79c0000 ports devid 0x6274 vendid 0x2c9 "r1i 1n0-i b0 HCA- 1"
0x0030487aa7900000 ports devid 0x6274 vendid 0x2c9 "r1li 1n8-i b0 HCA- 1"
0x0030487aa7980000 ports devid 0x6274 vendid 0x2c9 "r1i1nl-i b0 HCA-1"

1
1
2
1
1
1
1
0x0008f 104039881a8 ports 2 devid 0x6278 vendid Ox8f1 " HCA-1"

PELLLLLE

I bdi agnet Command
The i bdi agnet command is a useful diagnostic tool.
To see a usage statement for the i bdi agnet command, perform the following:

r01ll ead: / opt/sgi/sbin # ibdi agnet --help
Loadi ng | BDI AGNET from /usr/lib64/ibdi agnetl.2
NAME
i bdi agnet
SYNOPSYS
i bdiagnet [-c ] [-v] [-r] [-0]
[-t T [-s][-i]T[-p]
[-pm [-pc] [-P <]
[-1w <1x|4x]12x>] [-1s <2.5]|5]|10>]

DESCRI PTI ON
i bdi agnet scans the fabric using directed route packets and extracts all the
avail abl e information regarding its connectivity and devi ces.
It then produces the following files in the output directory defined by the
-0 option (see bel ow):
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i bdi agnet . | st - List of all the nodes, ports and links in the fabric

i bdi agnet . f dbs - A dunmp of the unicast forwarding tables of the fabric
sw t ches

i bdi agnet. ncfdbs - A dunp of the multicast forwarding tables of the fabric
sw t ches

i bdi agnet. masks - In case of duplicate port/node Guids, these file include
the map between masked Guid and real Cuids

i bdi agnet.sm - A dump of all the SM(state and priority) in the fabric

i bdi agnet. pm - In case -pmoption was provided, this file contain a dunp

of all the nodes PM counters

In addition to generating the files above, the discovery phase al so checks for
duplicate node/port GQUIDs in the IB fabric. If such an error is detected, it
is displayed on the standard out put.
After the discovery phase is conpleted, directed route packets are sent
multiple tines (according to the -c option) to detect possible problematic
pat hs on whi ch packets may be lost. Such paths are explored, and a report of
t he suspected bad links is displayed on the standard output.
After scanning the fabric, if the -r option is provided, a full report of the
fabric qualities is displayed.
This report includes:

SM report

Nurmber of nodes and systens

Hop- count information:

maxi mal hop-count, an exanple path, and a hop-count histogram

Al CA-to-CA paths traced

Credit | oop report

ngi d- m i d- HCAs mat chi ng tabl e
Note: In case the IB fabric includes only one CA, then CA-to-CA paths are not
report ed.
Furthernore, if a topology file is provided, ibdiagnet uses the nanes defined
init for the output reports.

OPTI ONS
-C : The minimal nunber of packets to be sent
across each link (default = 10)
-V : Instructs the tool to run in verbose node
-r : Provides a report of the fabric qualities
-0 : Specifies the directory where the output
files will be placed (default = /tnp)
-t : Specifies the topology file nane
-s : Specifies the local system nane. Meaningful
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only if a topology file is specified

- : Specifies the index of the device of the port

-p : Specifies

- pm
- pc :
-P <> If any of the provided pm

-lw <1x| 4x| 12x>
-1s <2.5|5| 10>

-h|--help
-V|--version

--vars

ERROR CCDES

- Failed to fully discover the
- Failed to parse command |ine

- Failed to use Topology File

OO WN B
'

Output which shows no errors means the system is operating correctly:

r01l ead: / opt/sgi/sbin # ibdi agnet

used to connect to the IB fabric (in case of
mul ti pl e devices on the |ocal system

the | ocal device's port number used

to connect to the IB fabric

Dunmps al |l pnCounters val ues into ibdiagnet. pm
reset all the fabric |inks pmCounters

is greater then its

provi ded value, print it to screen

Specifies the expected link width

Specifies the expected link speed

Prints this help information

Prints the version of the tool

Prints the tool’s environnent variabl es and
t heir val ues

fabric
options

- Failed to interact with IB fabric
Failed to use | ocal device or

| ocal port

- Failed to |l oad required Package

Loadi ng | BDI AGNET from /usr/lib64/ibdi agnetl.2
Loading I BDM from /usr/lib64/ibdml. 2

-W Topology file is not specified.

Reports regarding cluster links will use direct routes.
-W A few ports of |ocal device are up.
Si nce port-numwas not specified (-p option), port 1 of device 1 will be

used as the |ocal port.

-1- Discovering the subnet ... 10 nodes (2 Switches & 8 CA-s) discovered.

-1- Bad Guids Info
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-1- No illegal PMcounters val ues were found

-1- No bad |ink were found
-1- Done. Run time was O seconds.

You can use ibdiagnet to load the fabric to test it.
like this :-

r01l ead: / opt/sgi/sbin # ibdi agnet -c 5000

Loadi ng | BDI AGNET from /usr/lib64/ibdi agnetl.2

Loading 1 BDM from /usr/lib64/ibdml. 2

-W Topology file is not specified.
Reports regarding cluster links will use direct routes.

-W A few ports of |ocal device are up.
Si nce port-numwas not specified (-p option), port 1 of device 1 will
used as the |ocal port.

-1- Discovering the subnet ... 10 nodes (2 Switches & 8 CA-s) discovered.

-1- Links Wth Logical State = INT
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-1- No illegal PMcounters val ues were found

-1- No bad |ink were found

-1- Done. Run time was 8 seconds.
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