QU ICI(S pecs HP Cluster Management Utility V4.0

Overview

HP Cluster Management Utility V4.0 (CMU) is a software suite of tools that are used to manage a large collection of nodes within a
High Performance Computing (HPC) cluster environment. Each clusfer configuration includes separate management networks using
Ethernet switches. CMU makes the management of this cluster more user friendly, efficient, and error free than if it were being
managed by scripfs, or on a node-by-node basis. CMU also offers full support for ILO2, LO100i adaptors or Integrity ILO adaptors,
where applicable on the HP servers in the cluster.

CMU software supports both AMD-based and Xeon-based HP Proliant rack and blade servers and HP Infegrity servers running Linux.

Interface

CMU comes with a Command line Inferface (ClI) and a full JAVA® Graphical User Interface (GUI) that
can be customized. It allows access to all compute node consoles from a single screen with a single
mouse click. CMU software supports HP SIM level 1 infegration. Very large cluster configurations (more
than 2000 nodes) are supported.

Management

From the CMU graphical user inferface, you can monitor, halt, boot, reboot or power off any selection of
nodes using ILO2, LO100i adaptors or Integrity ILO management functionality where applicable. Your
CMU session connects fo several nodes in the cluster and broadcasts commands to the selected nodes.
You can also use CMU for reporting and managing cluster events, such as nodes shutting down or
powering up. Using the CMU ClLI, you can halt, boot, reboot or power off any selection of nodes by
using the HP server management card functionality where appropriate. Group and node administration
tasks like create/modify or delete are also available through CMU ClI and shell commands. This
capability allows, for example, the dynamic creation of groups of nodes matching Platform LSF® (or any
batch scheduler) node allocations.

Provisioning

CMU has the capability to propagate an operating system image fo all of the compute nodes in the
cluster. CMU can clone, (over the network), disk partition contents from an image server to the local disks
of the compute nodes. You use this process for first fime installation of compute nodes and also to
propagate updates to the kernel or the current system configuration. CMU automatically manages the
farget disk partitioning in cases where the target partition differs from the initial image. CMU partitions the
target disk during the cloning phase, avoiding the partitioning of each compute node during the first
installation. Cloning functionality is available from both the CMU CLI and GUI. The cloning algorithm is
scalable and achieves high efficiency through hierarchical provisioning. In addition, CMU supports
diskless cloning for Red Hat Enferprise Linux, on up to 192 servers. As part of the cloning procedure,
CMU has a mechanism for running scripts just after the completion of cloning and also during the cloning
phase, just affer net boot. This lafter feature permits, for example, the remote flashing of the bios.

Aside from the cloning feature, CMU also provides the ability to use kickstart (for Red Hat) remote
installation.
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Monitoring

The CMU moniforing features makes it possible fo see, at a glance, the stafe of the cluster. The cluster
monitoring GUI provides a summary of each node's state and also provides a summary per group. In
addition, the GUI can display, using a performance gauge, the cumulative value of any metric over the
servers that are displayed. The GUI displays cusfomizable information and also displays alers for all
nodes of the cluster. The default update timer is 5 seconds, but it should be nofed that the monitoring
module does not heavily burden the CPU's on the compute nodes. As an example, measurements on a
100-node cluster, showed that the monitoring feature uses about 0.01% of the CPU time on each
compute node. In addition fo the sensors (somefimes known as metrics) that are pre-configured with CMU,
administrators can configure their own sensors. Also, a large number of lightweight sensors are provided
with collectl, a popular monitoring package included with CMU. Collectl can be configured to store
monitoring data for later analysis. The data can be viewed directly, and historical displays can also be
viewed using the colplot software provided with CMU. Very large configurations (more than 2000 nodes)
are supported through monitoring synchronization and a scalable petals display mechanism.

Availability

HP ServiceGuard can be used for the fail over of all CMU services other than cloning and backup.

Operating System Support The CMU software is supported on Red Hat Enterprise Linux (RHEL) Advanced Server 3.0, 4.0 and 5.0

and SUSE Linux Enterprise Server (SLES) @ and 10. For a complete list of versions, please refer fo the
CMU compatibility matrix on the HP website:

http:/ /www.hp.com/go/cmu
Under certain circumstances, open source Llinux distribution like Debian, CentOS, Scientific Linux can be

supported with HP CMU on the compute nodes. Please confact your HP sales representative for more
information.

Installation

CMU software and documentation is delivered on a single DVD-ROM that includes the software itself and
all the documentation. The system administrator need only mount the DVD-ROM, read the release notes
and follow the CMU installation Guide instructions to install CMU. Affer the creation of the sysfem disk
parfifion and the system image, the image will be propagated fo the first compute node of each logical
group. Then, the cloning algorithm will propagate this image to all the compute nodes of each logical
group following a very efficient free-based algorithm.

There are 2 binaries on the DVD:

e One for Infel XEON IA32, X86-64 and AMD Opteron Linux,
e One for ltanium 1A64 Linux.
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Hardware Requirements  CMU Software is supported on each node of a valid configuration such as:

e HP Cluster Platform 3000,/3000BL, HP cluster platform 4000,/4000BL or an HP Cluster Platform
6000/60008BL.

o

o

o

o

The supported Cluster Platform 3000 systems are based on HP Proliant DL140, DL160,
DL320, DL360, DL380 and DL580 each of which uses Intel Xeon processors.

The supported Cluster Platform 3000BL systems are based on HP Proliant blade BL2x220c,
BL260c, Bl460c, Bl480c and BL68Oc servers each of which use Intel Xeon processors.
The supported Cluster Platform 4000 systems are based on HP Proliant DL145, DL165,
DL185, DL385, DL585 and DL785¢ servers each of which use AMD Opteron processors.
The supported Cluster Platform 4000BL systems are based on HP Proliant blade Bl465¢ and
BL685c¢ servers each of which use AMD Opteron processors.

The supported Cluster Platform 6000 systems are based on HP Infegrity <1620, <2620,
2660, 3600 systems with Intel ltanium processors.

The supported Cluster Platform 6000BL systems are based on HP Integrity blade BL860c
systems with Infel lfanium processors.

e CMU is also supported on HP Integrity 4640, rx6600, <7640, <8640 and Superdome with

Intel ltanium processors.

As new HP servers are released, the above list of CMU-supported platforms will be augmented. Please
contact your HP salesperson for more information.

Each node may be connected fo the others with a valid sysfem inferconnect that could be Gigabit, 10

Gigabit Ethernet, Myricom Myrinet-2000, Quadrics QsNetll or InfiniBand.

All SATA or SAS hard disk drives configurations are supported, provided that those drives are supported
by the servers.
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Pre-requisite Software

The appropriate Red Hat or SUSE Linux kit must be installed on the master server before CMU Software installation. These kits can be

purchased from HP.

Software Licensing
Information

For the Software license to be valid on an HP Cluster, the HP Cluster must be licensed both by CMU
license (one per cluster) and CMU Compute Node Licenses for a fotal quantity equal to or greater than
the number of HP Proliant and HP Integrity servers in the HP Cluster.

Subject fo the terms and conditions of this Agreement and the payment of any applicable license fee, HP
grants You a non-exclusive, nondransferable license to Use (as defined below) in object code form one
copy of the Software on one device atf a time for Your internal business purposes, unless otherwise
indicated above or in applicable Transaction Document(s). "Use" means to install, store, load, execute and
display the Software in accordance with the Specifications. Your Use of the Software is subject fo these
license terms and to the other restrictions specified by HP in any other tangible or electronic
documentation delivered or otherwise made available to You with or at the time of purchase of the
Software, including license terms, warranty stafements, Specifications, and "readme" or other
informational files included in the Software itself. Such restrictions are hereby incorporated in this
Agreement by reference. Some Software may require license keys or contain other technical protection
measures. You acknowledge that HP may monitor your compliance with Use restrictions remotely or
otherwise. If HP makes a license management program available which records and reports license
usage information, You agree to appropriately install, configure and execute such license management
program beginning no later than one hundred and eighty (180) days from the date it is made available to
You and continuing for the period that the Software is Used.

Other terms of the HP Software Llicense are provided on the license agreement that is delivered with the
CMU software. For more information about the Hewlett-Packard Company licensing terms and policies,
contact your local HewlettPackard office.

license Management
Facility Support

CMU supports the FlexLM license management facility. The FlexIM license key is provided upon
presentation of a valid license key request form. This form is delivered with the software license (see the
Ordering Information section of these QuickSpecs). For more information about installing the CMU license
keys, refer to the CMU documentation.
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Software and Services  The only warranties for HP products and services are set forth in the express warranty statements
Warranty accompanying such products and services.

o WARRANTY: HP Branded Software will materially conform to its Specifications. If a warranty
period is not specified for HP Branded Software, the warranty period will be ninety (?0) days from
the delivery dafe.

o WARRANTY LIMITATION: HP does not warrant that the operation of Software will be uninferrupted
or error free, or that Software will operate in Hardware and Software combinations other than as
expressly required by HP in the Software Specifications or that Software will meet requirements
specified by Cusfomer.

e EXCLUSIVE REMEDIES: If nofified of a valid warranty claim during the warranty period, HP will, of
its option, correct the warranty defect for HP Branded Software, or replace such Software. If HP is
unable, within a reasonable time, fo complete the correction, or replace such Software, Cusfomer
will be entitled to a refund of the purchase price paid upon prompt refurn of such Software to HP.
Customer will pay expenses for refurn of such Software to HP. HP will pay expenses for shipment of
repaired or replacement Software to Customer. This sub-section states HP's entire liability for
warranty claims.

e EXCEPTIONS: HP is not obligated to provide warranty services for any claims resulting from:

1. Improper sife preparation, or site or environmental conditions that do not conform to HP's site
specifications

Cusfomer's non-compliance with Specifications

Improper or inadequate maintenance or calibration

Cusfomer or third-party media, software, interfacing, supplies, or other products

Modifications not performed or authorized by HP

Virus, infection, worm or similar malicious code not introduced by HP

Abuse, negligence, accident, loss or damage in transit, fire or water damage, electrical

disturbances, transportation by Customer, or other causes beyond HP's control.

NO Ok WD

HP provides third-party products, software, and services that are not HP Branded "AS IS" without
warranties of any kind, although the original manufacturers or third party suppliers of such products,
software and services may provide their own warranties.
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Ordering Information

CMU products are ordered by HP order administrators, using either of two ordering formats. Typically the format BA* ** * is used
when ordering CMU for HP Integrity servers, and the format 43****-B21 is used when ordering CMU for HP Proliant servers. With
the latter format, fixed Care Pack services are available in additional to other contractual services (see the section on Software Product
Services. Each server in an HP Cluster, except for the management node, must be licensed by a CMU Compute Node License
(BAGOLAA or 436284-B21). The management node must be licensed by the license which comes with the product CMU Llicense and
Media (BAGGOA or 433257-B21). ). In addition, if the management node will also be managed by CMU as a compute node, an
additional CMU Compute Node license will be required.
Product Name Comments Part Number
CMU license and Media 1 per cluster BAGOOA
or
433257-B21
CMU Compute Node license 1 per compute node BAGOAA
or

436284-B21

Distribution Media and Software Documentation

CMU Software and documentation is available on a single DVD that comes with the product CMU Llicense and Media (BAG66A or
433257-B21). Patch kits may be required, and can be downloaded from the website: hitp://www.itrc.hp.com/.

Documentation can also be downloaded from the following website: hitp://www.hp.com/go/cmu

Service and Support, Care Pack and Warranty Information

Software Product Services Standard software support includes customer access fo technical resources during standard hours (see
later), problem analysis, escalation management and resolution. HP also provides unlimited access to an
electronic facility that includes a knowledge database with known symptoms and solutions, software
product descriptions, specifications, and technical literature. In addition, HP will also make available
cerain software patches, including security patches, to the CMU Software. During the term of a standard
software support contract, a cusfomer is entitled fo receive new versions of the software. With standard
software support, cusfomers can access technical resources via telephone, electronic communications or
FAX where available, during standard business hours on standard business days, including the hours of
8:00 am and 5:00 pm, Monday through Friday excluding HP holidays. 24x7 software support extends
the accesswindow fo 24 hours a day, from Monday through Sunday, including holidays. According to
your business requirements please confact HP sales representative to determine the appropriate level
services contract.

Business terms and conditions governing software services can be found af the HP website
http://legal.hp.com/legal /files/ Standard_Agreements.asp.

When ordering CMU products using the 433* **-B21 format, and as part of the CMU services offering
services can be also purchased as fixed Care Packs.

1 Year 3 Years
9x5 Standard Technical Support & Updates - unlimited UE871E UFO87E
24x7 Standard Technical Support & Updates - unlimited UFO86E UFO88E
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Ordering Information

© Copyright 2003-2009 Hewlett-Packard Development Company, L.P.

Confidential computer software. Valid license from HP required for possession, use or copying. Consistent with FAR 12.211 and
12.212, Commercial Computer Software, Computer Software Documentation, and Technical Data for Commercial

ltems are licensed to the U.S. Government under vendor's standard commercial license.

Intel® and ltanium® and Xeon® are frademarks or registered trademarks of Intel Corporation in the U.S. and other countries and are
used under license. Pentium® is a U.S. registered tfrademark of Intel Corporation. UNIX® is a registered trademark of The Open
Group. AMD and AMD Opteron are trademarks or registered trademarks of Advanced Micro Devices, Inc

NVIDIA® is a registered trademark of NVIDIA Corporation.

Quadrics ® and QsNelll are registered trademarks or service marks of Quadrics, lid.

Red Hat ® is a registered trademarks of Red Hat, Inc.

InfiniBand ® is a registered frademark and service mark of the InfiniBand Trade Association
FLEXIm ® is a trademark of Acresso Corporation.

Red Hat® is a registered frademark of Red Hat, Inc. in the United States and other countries.
Linux® is a registered trademark of Linus Torvalds.

Altair® PBS ProfessionalTM is a registered frademark of Altair Engineering.

LSF® is a US registered trademark from Platform Computing, Lid

Mellanox is a registered trademark of Mellanox Technologies, Inc. and ConnectX is a frademark of Mellanox Technologies, Inc.
Restricted Rights Legend

Use, duplication or disclosure by the U.S. Government is subject fo restrictions as set forth in subparagraph (c) (1) (ii) of the Rights in
Technical Data and Computer Software clause at DFARS 252.227-7013 for DOD agencies, and subparagraphs (c) (1) and (c) (2) of
the Commercial Computer Software Restricted Rights clause at FAR 52.227-19 for other agencies.

HEWLETT-PACKARD COMPANY
3000 Hanover Street
Palo Alto, California 94304 U.S.A.

Use of this QuickSpecs and media is restricted fo this product only. Additional copies of the programs may be made for security and
back-up purposes only. Resale of the programs, in their present form or with alterations, is expressly prohibited.

A variety of customer service options are available from Hewlett-Packard for CMU. For more information, contact your local Hewlett-
Packard office.

Amongst the service options are software facfory installation services, where CMU is insfalled and configured on Cluster Platforms of
the factory. There are also on-site Consulting and Integration Services available for CMU. Contact your local Hewlett-Packard office
or your Hewlett-Packard services representative for more information.
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