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Chapter 1. Introduction

The IBM® Tivoli® Monitoring for Energy Management package that you have purchased is made up of
several separate component products. This publication guides you through the process of installing and
configuring the component products so that they can work together successfully.

This offering is compatible with IBM Tivoli Monitoring V6.2 Fix Pack 1 or higher fix pack version of V6.2 or
V6.2.1; IBM Director Version 5.20.2, or higher service update of 5.20; Hardware Management Console
extension for IBM Director Version 5.20.2, or higher service update of 5.20; IBM® Systems Director Active
Energy Manager™ Version 3.1.1, or higher fix pack of Version 3.1.1; Eaton Power Xpert Gateway interface
cards PXGX 1000 Firmware Version 1.1.0-PDU, or higher, and PXGX 2000 Firmware Version 1.1.0-UPS,
or higher; and Eaton Power Xpert 4000, 6000, and 8000 Meters.

If you have not downloaded the Tivoli Monitoring for Energy Management package, do so now. See the
download document at |http://publib.boulder.ibm.com/infocenter/tivinelp/v24r1/topic/com.ibm.itmem.doc/
[DownloadDocument_itmforenergymgt62001.htm| for instructions.

Contents of the package

The package that you have purchased contains the following components:

* IBM Tivoli Monitoring V6.2 Fix Pack 1
IBM Tivoli Monitoring monitors and manages system and network applications on a variety of operating
systems, tracks the availability and performance of your enterprise system, and provides reports to track
trends and troubleshoot problems. The following Tivoli Monitoring shared-base components consolidate,
distribute, store, and display data for the monitoring agents that are shared by all component products
in this offering:

Tivoli Enterprise Portal browser and desktop clients (TEP or portal browser and portal clients)

Tivoli Enterprise Portal Server (TEPS or portal server)

Tivoli Enterprise Monitoring Server (TEMS or monitoring server)

Tivoli Data Warehouse (data warehouse)

 Tivoli Monitoring for Energy Management V6.20.01

This collection of Tivoli Monitoring agents track power and energy usage, and monitor ambient and
exhaust temperatures in individual systems and groups of systems within a data center. Using
workspaces provided in this package, this data can be integrated with existing performance monitoring
capabilities provided by the Tivoli Enterprise Portal (TEP or portal), thereby providing system
administrators with an unprecedented integrated view of power, temperature, and application
performance in their data centers. The agent also stores power and thermal data in the Tivoli Data
Warehouse, making this data available to other Tivoli management products such as IBM Tivoli Usage
and Accounting Manager, IBM Tivoli Service Level Advisor, and IBM Tivoli Business Systems Manager.
This collection of Tivoli Monitoring agents can serve as key building blocks for more comprehensive
Tivoli-based power management solutions. The following agents are included as part of the Tivoli
Monitoring for Energy Management product:

— Active Energy Manager Agent for IBM server hardware and PDU+ devices
— Eaton Power Xpert Agent for PXGX 1000 and PXGX 2000 interface cards and 4000, 6000, and 8000
meters.

— In addition to the agents, Tivoli Data Center Optimization for Energy Management, the reporting and
optimization feature of IBM Tivoli Monitoring for Energy Management, reports on the usage and
estimated cost of energy used in the data center. The feature also provides recommendations for
optimizing usage and estimated costs of energy associated with the resources in the data center.

* IBM Director V5.20.2 (Director)

© Copyright IBM Corp. 2008 1
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IBM Director is an integrated suite of tools that provide you with comprehensive system-management
capabilities to maximize system availability and lower IT costs. The open, industry-standard design
supports the management of a variety of hardware and operating systems, including most Intel®
microprocessor-based systems and certain IBM System i®, System p®, System x™, and System z®
servers.

Hardware Management Console extension for IBM Director V5.20.2 (HMC)

Hardware Management Console is an extension of IBM Director that you can use to manage System i
and System p physical platforms that are managed by an HMC, an Integrated Virtualization Manager
(IVM), or a Flexible Service Processor (FSP).

Active Energy Manager Agent V3.1.1 (AEM)

This agent is an extension of IBM Director that you can use to monitor and manage the energy and
thermal needs of IBM servers and BladeCenter® systems. Non-IBM systems can also be monitored
using metering devices, such as PDU+es and sensors.

A

rchitecture

[Figure 1 on page 3|shows the architecture of the Tivoli Monitoring for Energy Management product

environment.
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Figure 1. Architecture of the IBM Tivoli Monitoring for Energy Management environment

If you are familiar with Tivoli Monitoring products, you will see that Tivoli Monitoring for Energy
Management uses the traditional Tivoli Monitoring architecture, which includes the following components:

» Tivoli Enterprise Portal browser and desktop clients (TEP or portal browser and portal clients)
» Tivoli Enterprise Portal Server (TEPS or portal server)
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* Hub Tivoli Enterprise Monitoring Server (hub TEMS or monitoring server)
» Tivoli Data Warehouse (data warehouse)

* Remote Tivoli Enterprise Monitoring Servers (TEMS)

* Monitoring agents

Although the architecture diagram shows each component installed on a separate server, you can also
install and run a Tivoli Monitoring for Energy Management test system on a single server.

If you have an existing Tivoli Monitoring environment that meets the prerequisites of Tivoli Monitoring for
Energy Management, you can avoid installing all the prerequisite products and simply install one or both of
the agents, and their related support files for the portal, portal server, and monitoring server in your
existing environment.

Many configurations of servers are possible with Tivoli Monitoring and Tivoli Monitoring for Energy
Management. Choose the number and configuration of servers that fits your needs and environment.

Information available to help you

This publication provides basic information in summary form. For detailed information, you can rely on the
publications in the product information centers.

Information centers for this offering

The Tivoli Monitoring for Energy Management information center is at http://publib.boulder.ibm.com/
infocenter/tivinelp/v15r1/topic/com.ibm.itmfem.doc/welcome.htm

The IBM Tivoli Monitoring information center is at http://publib.boulder.ibm.com/infocenter/tivinelp/v15r1/
index.jsp?toc=/com.ibm.itm.doc/toc.xml.

Information about IBM Director, Hardware Management Console, and Active Energy Manager is at
http://www.ibm.com/systems/management/director/resources.

IBM Software Support overview

Customers who are entitled to IBM Software Support can use the IBM Software Support Handbook to
address all questions related to IBM Software Support.

In general, customers in the United States can open a Service Request or a Problem Management Record
(PMR) electronically using IBM online Service Request Tools or by calling 1-800-IBM-SERV for voice
support. Customers outside the United States can also use IBM online Service Request Tools or call the
IBM phone number in their country for voice support. The IBM Software Support Handbook contains
contact information, phone numbers, information about IBM online Service Request Tools, and other IBM
Software Support information.

When submitting PMRs for IBM Tivoli Monitoring for Energy Management Version 6.20.01 (product number
5724-V08), use component ID (compid) 5724V08EM. The component ID, or compid, is associated with the
problem area or failing component.

Review the IBM product support pages to find solutions to known problems. This method is a quick way to
obtain answers to your questions.

Before you contact IBM Software Support, be sure to review the following information:

IBM Tivoli Monitoring V6.2 Fix Pack 1 Problem Determination Guide at [ttp://publib.boulder.ibom.com/
infocenter/tivihelp/v15r1/topic/com.ibm.itm.doc_6.2.fp1/pdg_itm62.htm|

4 |BM Tivoli Monitoring for Energy Management: Offering Guide
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Search the online support pages, especially the Tivoli Monitoring Version 6 Support page at
[http://www.ibm.com/software/sysmgmt/products/support/IBMTivoliMonitoringV6.html|

Review the MustGather documents for different components to determine the information you need to help
resolve your problem, especially the IBM Tivoli Monitoring Version 6 MustGather document for all Tivoli
Monitoring Version 6 components at [http://www.ibm.com/support/docview.wss?rs=2366&uid=swg21266383,

See|Appendix A, “Support for problem solving,” on page 55
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Chapter 2. Planning your installation

Before you install the component products, take some time for planning.

Required component products to install

The two agents of Tivoli Monitoring for Energy Management, the Active Energy Management Agent and
the Eaton Power Xpert Agent, both require IBM Tivoli Monitoring Version 6.2 Fix Pack 1, so you must
install that product first.

The Active Energy Management Agent is installed on the same server as IBM Director 5.20.2, Hardware
Management Console, and Active Energy Manager 3.1.1. If you want to use the Active Energy Manager
Agent to monitor BladeCenters, Rack Servers, System z10s, or PDU+es, you will need to install those
prerequisites.

The Eaton Power Xpert Agent has no prerequisites beyond IBM Tivoli Monitoring Version 6.2 Fix Pack 1. If
you want to monitor Power Distribution Units (PDUs) through the PXGX 1000 interface, monitor
Uninterruptible Power Supplies (UPSes) through the PXGX 2000 interface, or monitor 4000, 6000, or 8000
meters, you may install the agent on any supported server with SNMP network access to the PDUs,
UPSes, and meters.

The Data Center Optimization for Energy Management feature requires Tivoli Common Reporting V1.1.1.
Install the Data Center Optimization for Energy Management feature on the same server as Tivoli
Common Reporting. The Tivoli Data Warehouse must also be installed.

Restrictions on use of the component products

Tivoli Monitoring for Energy Management contains several products that can be installed separately and
used for purposes other than enabling the capabilities of Tivoli Monitoring for Energy Management. Unless
you have purchased a separate license authorizing other uses of these products, you may not install or
use these products outside their use with Tivoli Monitoring for Energy Management. These restricted
products include:

» |IBM Tivoli Monitoring V6.2 Fix Pack 1

+ IBM DB2® Enterprise Server V9.1

* IBM Director V5.20.2

* Hardware Management Console extension of IBM Director V5.20.2
* Active Energy Manager V3.1.1

+ Tivoli Common Reporting V1.1.1

Refer to the text of the licensing agreement to determine if any intended use of the restricted products in
this package complies with the licensing agreement.

Where to install the component products

For information on where to install the component products, see the product-specific installation
information in the Tivoli Monitoring for Energy Management information center at |http:/ﬂ
[publib.boulder.ibm.com/infocenter/tivihelp/v15r1/topic/com.ibm.itmfem.doc/welcome.htm |

Platform support matrix

See the following Web page for information about platform support for the most recent version of each
product: [ttp://www.ibm.com/software/sysmgmt/products/support/Tivoli_Supported_Platforms.htmi|

© Copyright IBM Corp. 2008 7
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Refer to the hardware and software requirements section in this document for additional information about
the supported platforms for the Active Energy Manager Agent and the Eaton Power Xpert Agent of Tivoli
Monitoring for Energy Management.

Installation limitations

Although Tivoli Monitoring is quite flexible in the placement of components on different server
configurations, the Active Energy Manager Agent of Tivoli Monitoring for Energy Management can be
installed only on the server that also hosts IBM Director server and the Active Energy Manager software.
No other location will work.

Hardware and software requirements

Tivoli Monitoring for Energy Management requires Tivoli Monitoring V6.2 Fix Pack 1.

The Active Energy Manager Agent requires IBM Director Version 5.20.2 and Active Energy Manager
Version 3.1.1. Monitoring System i and System p servers with the Active Energy Manager Agent
additionally require the Hardware Management Console extension of IBM Director Version 5.20.2.

No Tivoli Monitoring for Energy Management code needs to be installed on the IBM servers being
monitored by IBM Director and Active Energy Manager. IBM Director monitors the IBM servers and
forwards the monitoring data to Tivoli Monitoring for Energy Management through Active Energy Manager
and the Active Energy Manager Agent.

The Active Energy Manager Agent includes support for the following operating systems:
+ Windows® Server 2003 EE with SP2, for x86-32

* Windows Server 2003 EE R2 with SP2, for x86-32
* Windows Server 2003 EE with SP2, for x86-64

* Windows Server 2003 EE R2 with SP2, for x86-64
+ Red Hat Enterprise Linux®, V4.0, for x86-64

* Red Hat Enterprise Linux, V4.0, for x86-32

+ Red Hat Enterprise Linux, V4.0, for POWER™

* Red Hat Enterprise Linux, V4.0, for System z

* Red Hat Enterprise Linux, V5.0, for x86-64

* Red Hat Enterprise Linux, V5.0, for x86-32

* Red Hat Enterprise Linux, V5.0, for System z

* Red Hat Enterprise Linux, V5.0 and V5.1, for POWER
* SUSE Linux Enterprise Server 9 for x86-64

* SUSE Linux Enterprise Server 9 for x86-32

* SUSE Linux Enterprise Server 9 for POWER

» SUSE Linux Enterprise Server 9 for System z

* SUSE Linux Enterprise Server 10 for x86—64

* SUSE Linux Enterprise Server 10 for x86—-32

* SUSE Linux Enterprise Server 10 for POWER

e SUSE Linux Enterprise Server 10 for System z

The Eaton Power Xpert Agent includes support for the following operating systems:
+ AIX® 5.3 (32/64 bit)

* AIX 6.1 (64 bit)

+ Solaris V9 (SPARC) (32/64 bit)

» Solaris V10 (SPARC) (32/64 bit)

8  I1BM Tivoli Monitoring for Energy Management: Offering Guide



« HP-UX 11i V2 (B.11.23) (64-bit) for PA-RISC

* HP-UX 11i V3 (11.31) (64-bit) for PA-RISC.

* HP-UX 11.23 and 11.31 on Itanium2

* Windows Server 2003 SE with Service Pack 2 for x86 32-bit

* Windows Server 2003 SE R2 with Service Pack 2 for x86 32-bit
* Windows Server 2003 SE with Service Pack 2 for x86 64-bit

* Windows Server 2003 SE R2 with Service Pack 2 for x86 64-bit
* Windows Server 2003 EE with Service Pack 2 for x86 32-bit

* Windows Server 2003 EE R2 with Service Pack 2 for x86 32-bit
* Windows Server 2003 EE with Service Pack 2 for x86 64-bit

* Windows Server 2003 EE R2 with Service Pack 2 for x86 64-bit
* Red Hat Enterprise Desktop Linux 4 for Intel

* Red Hat Enterprise Linux 4.0 for x86 (32/64 bit)

* Red Hat Enterprise Linux 4.0 for POWER

* Red Hat Enterprise Linux 4.0 for System z

* Red Hat Enterprise Desktop Linux 5 for Intel

* Red Hat Enterprise Linux 5.0 for x86 (32/64 bit)

* Red Hat Enterprise Linux 5.0 for POWER

* Red Hat Enterprise Linux 5.0 for System z

* SUSE Linux Enterprise Server 9 for x86 (32/64 bit)

* SUSE Linux Enterprise Server 9 for POWER

» SUSE Linux Enterprise Server 9 for System z

* SUSE Linux Enterprise Server 10 for x86 (32/64 bit)

* SUSE Linux Enterprise Server 10 for POWER

* SUSE Linux Enterprise Server 10 for System z

* SUSE Linux Enterprise Desktop 9 and 10 for x86 32-bit

The Data Center Optimization for Energy Management feature includes support for the operating systems
based on the platform support for the Tivoli Common Reporting V1.1.1.

Sizing the installation

If you are installing Tivoli Monitoring for Energy Management onto an existing Tivoli Monitoring
environment, the additional computing resources needed to support the new Tivoli Monitoring for Energy
Management functions might be negligible.

The following resources can help you size a new installation:

* IBM Tivoli Monitoring: Deployment Guide and IBM Tivoli Monitoring: Installation and Setup Guide in the
Tivoli Monitoring for Energy Management information center at [http:/publib.boulder.ibm.com/infocenter/
tivihelp/v15r1/topic/com.ibm.itmfem.doc/welcome.htm|

» Tivoli Data Warehouse load projections spreadsheet in the IBM Tivoli Open Process Automation Library
(OPAL) at |http://www.ibm.com/software/tivoli/opall

Order of installation

If you do not already have IBM Tivoli Monitoring installed in your environment, use IBM Tivoli Monitoring
Version 6.2 with Fix Pack 1, which is included with this offering.

Before installing agents in the IBM Tivoli Monitoring environment, refer to the IBM Tivoli Monitoring
documentation for information about remote agents and using the deployment depot.

Chapter 2. Planning your installation 9
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Install or upgrade the components in the following order:

1. Install the database application software (such as IBM DB2 Version 9.1, which is provided with IBM
Tivoli Monitoring Version 6.2 Fix Pack 1)

2. Install the shared base components of IBM Tivoli Monitoring to the minimum supported Version 6.2
with Fix Pack 1 or later:
« Tivoli Enterprise Monitoring Server
» Tivoli Enterprise Portal Server
« Tivoli Enterprise Portal Client
» Tivoli Data Warehouse database

3. The Tivoli Monitoring Warehouse Proxy Agent and the Tivoli Monitoring Summarization and Pruning
Agent are required to run the Tivoli Common Reporting reports of Tivoli Monitoring for Energy

Management, which are discussed in the Data Center Optimization for Energy Management User’s
Guide.

4. If you plan to monitor power, energy, and thermal characteristics of BladeCenters, Rack Servers,
System z10s, and PDU+es, install IBM Director Version 5.20.2 , Hardware Management Console
extension for IBM Director, and Active Energy Manager Version 3.1.1. Install the Tivoli Monitoring for
Energy Management Active Energy Manager Agent, along with the plug-in portion of the Active Energy
Manager Agent.

5. If you plan to monitor power, energy, and thermal characteristics of PDUs through the Eaton PXGX
1000 interface card, UPSes through the Eaton PXGX 2000 interface card, or 4000, 6000, or 8000
meters, install the Tivoli Monitoring for Energy Management Eaton Power Xpert Agent.

6. Install the Tivoli Data Center Optimization for Energy Management feature to run the reports of IBM
Tivoli Monitoring for Energy Management.

7. Install any language packs provided with each product as required.

Pre-installation checklist

As you plan your installation, you may find the following checklist helpful.

» Schedule and attend any required IBM Tivoli Monitoring Administrator Training or other education
sessions prior to installing the offering.

* Determine the desired platforms for IBM Tivoli Monitoring infrastructure components (Hub Tivoli
Enterprise Monitoring Server, Remote Tivoli Enterprise Monitoring Server, Tivoli Enterprise Portal Server,
Warehouse Proxy Agent, Summarization and Pruning Agent, and database server).

» Check the operating system versions and architecture (32—bit or 64—bit) for each system running the
Tivoli Monitoring components:

— Tivoli Enterprise Portal Server

— Hub Tivoli Enterprise Monitoring Server

— Remote Tivoli Enterprise Monitoring Server

— Warehouse Proxy Agent

— Summarization and Pruning agent

— Database

— Agents
» Check the hardware specifications for each Tivoli Monitoring component.
* Review the IBM Tivoli Monitoring: Deployment Guide.
 Identify the number of IBM Tivoli Monitoring agents required.

» Determine the appropriate size of your installation (see the general guidelines for small, medium, and
large environments).

» Estimate the size of the Tivoli Enterprise Data Warehouse using the Warehouse Load Projection
Spreadsheet at |http://catalog.lotus.com/tm?NavCode=1TW10TM1X}

10 1BM Tivoli Monitoring for Energy Management: Offering Guide
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Determine the locations of your remote monitoring servers.

Determine the number of agents assigned to each Remote Tivoli Enterprise Monitoring Server.
Determine the number of Warehouse Proxy Agents needed.

Ensure the DB2 or Oracle databases will use UTF-8 for Warehousing.

Determine the following information:

Locations of firewalls

If Network Address Translation (NAT) is used

Network bandwidth between wide area network (WAN) links

Number of agents that are located across WAN links

Ensure that the protocol settings among the IBM Tivoli Monitoring components meet your security
standards.

Verify whether a firewall gateway is required.

Determine high availability or disaster recovery requirements. Map those requirements to your IBM Tivoli
Monitoring deployment.

Determine the following failover scenarios for agents:

— Will there be a process in place to make regular backups of Tivoli Enterprise Portal Server and Tivoli
Enterprise Monitoring Server?

— What are the plans for High Availability for Tivoli Enterprise Portal Server and Tivoli Enterprise
Monitoring Server (Hub and Remote)?

— Check plans for disaster recovery for Tivoli Enterprise Portal Server and Tivoli Enterprise Monitoring
Server (Hub and Remote).

Chapter 2. Planning your installation 11
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Chapter 3. Installing the software

This chapter provides an overview of the installation steps required to install the software provided in this
offering. Before you install the component products, take some time and read the following sections to
plan your installation.

Initial installation

If you are installing Tivoli Monitoring for Energy Management into an environment where Tivoli Monitoring
and monitoring agents are already installed, go to [Chapter 4, “Installation into an existing environment,” on|

Otherwise, continue here.

During the initial installation, a phased approach is best. These steps should be performed in development
and test environments before applying them in the production environment.

Install the database software

Install the database application software before installing the shared base components of Tivoli Monitoring,
using the installation procedures that are provided with your database software. If you use the version of
IBM DB2 that is provided with this offering, see the IBM Tivoli Monitoring: Installation and Setup Guide,
GC32-9407 for additional information and specific instructions.

If you have not already created the Tivoli Data Warehouse database, you can create it using your
supported database application software. Here is a summary example procedure if you are using IBM
DB2:

1. Open a DB2 command prompt (for example, on Windows, click Start > Run > db2cmd.
2. Run this command:

db2 create database Warehous CODESET UTF-8 TERRITORY <Preferred Territory>
3. Close the DB2 command window after the command completes.

Install the shared base components

Install the IBM Tivoli Monitoring shared base components on distributed computers in your environment.
Refer to the IBM Tivoli Monitoring: Installation and Setup Guide for instructions on installing the following
components:

» Tivoli Enterprise Monitoring Server (hub and remote)
 Tivoli Enterprise Portal Server
» Tivoli Enterprise Portal Client

Install data warehousing

Install the Warehouse Proxy Agent and the Summarization and Pruning Agent.

Install IBM Director and related components

You must install the IBM Director and related components if you plan to monitor the power, energy, and
thermal characteristics of BladeCenters, Rack Servers, System z10s, and PDU+es.

When installing the IBM Director, be sure to choose the Full IBM Systems Director installation option. Do
not choose the Express installation option.

Install the IBM Director Server V5.20.2 on the system that will serve as the focal point for monitoring your
BladeCenters, Rack Servers, System z10s, and PDU+es. Refer to the IBM Director Planning, Installation,
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and Configuration Guide available from the IBM Director documentation and resource Web site at
[http://www-03.ibm.com/systems/management/director/resources/ |

If you also plan to monitor System i and System p servers, you might also need to install the Hardware
Management Console (HMC) extension for IBM Director Version 5.20.2 before you install Active Energy
Manager Version 3.1.1. If you installed IBM Director for Linux on POWER, then HMC was installed along
with IBM Director. For all the other platform versions of IBM Director, you must install HMC as a separate

step. You can download the HMC extension at |http://www.ibm.com/systems/management/director/
downloads.html

The Installation and User’s Guide is available from the same documentation and resource
Web site as IBM Director.

Install the Active Energy Manager Version 3.1.1 on the same system as IBM Director. The Installation and
User’s Guide is available from the same documentation and resource web site as IBM Director.

Install the Active Energy Manager agent

The Active Energy Manager Agent is composed of two parts: the agent and the Director plug-in. Both are
installed on the same computer as IBM Director Server and Active Energy Manager, but each requires a
separate installation step.

The Tivoli Monitoring for Energy Management Active Energy Manager Agent is installed in the same way
as any other standard IBM Tivoli Monitoring agent. Refer to the IBM Tivoli Monitoring: Installation and
Setup Guide, GC32-9407, which contains installation instructions for both a single-system and a distributed
monitoring environment.

Install the Active Energy Manager Agent plug-in portion of the Active Energy Manager Agent. This
component is a plug-in to the IBM Director product. The plug-in is installed after agent installation as an
additional setup step using one of the instructions included in the following sections. The plug-in can be
installed using an installation program, found on the IBM Tivoli Monitoring for Energy Management
installation media, or installed using the command line.

Use the following steps to install the Active Energy Manager Agent Plug-in using the installation program:
1. Navigate to the AEMPlugininstaller directory of the installation media.

2. Run the setup program appropriate for your platform.

3. During the installation, you are prompted for the IBM Director installation location.

4. The Director service is stopped and restarted automatically.

Use the following procedure to install the Active Energy Manager Agent plug-in using the command line:

On Windows systems:
1. Open a Windows command prompt.

2. Change directory to <ITM_HOME>\TMAITM6. On Windows, the default location is
CAIBMAITMATMAITM6

3. Run the following command:
KE9ManageAEMPTugin.cmd install <IBM Director_base_directory>

If the IBM Director base directory contains spaces, enclose the directory name in double quotation
marks. For example, KEQManageAEMPIlugin.cmd install ”C:\Program Files\IBM\Director.”

4. Stop and restart the IBM Director Server service.
On Linux and UNIX® systems:

1. Open a Linux or a UNIX command shell.

2. Change directory to <ITM_HOME>/<platform>/e9/bin. For Linux Intel architecture, the default directory
is /opt/IBM/ITM/1i6263/e9/bin.
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3. Run the following command:
./KE9ManageAEMPTugin.sh install <IBM_Director_base_directory>

For example, ./KE9ManageAEMPIugin.sh install /opt/ibm/director.
4. Stop and restart the IBM Director Server service.

Install the Eaton Power Xpert Agent

The Tivoli Monitoring for Energy Management Eaton Power Xpert Agent is installed in the same way as
any other standard IBM Tivoli Monitoring agent. Refer to the IBM Tivoli Monitoring: Installation and Setup
Guide, GC32-9407, which contains installation instructions for both a single-system and a distributed
monitoring environment.

baroc file installation

The monitoring server generates Tivoli Enterprise Console® events with classes that are unique to each
monitoring agent. Each monitoring agent provides a .baroc file with the Tivoli Enterprise Console classes
that are generated by Tivoli Monitoring. To view this event data in the event console, you must install these
monitoring agent .baroc files on the event server, which are available for both the Eaton Power Xpert
Agent and the Active Energy Manager Agent after installation in the following locations:

On Windows systems:
o CA\IBM\ITM\CMS\teclib\ke8.baroc
o C\IBMNITM\CMS\teclib\ke9.baroc

On Linux and UNIX systems:
» /opt/IBM/ITM/tables/<tems_name>/TECLIB

Install the Data Center Optimization for Energy Management

The Data Center Optimization for Energy Management feature is installed as a plugin or console module
on top of the Tivoli Common Reporting Version 1.1.1, which is included with the IBM Tivoli Monitoring
Version 6.2 Fixpack 1.

Run the following files to install the feature:

* For Windows, start Tivoli_Data_Center_Optimization_for_Energy_Management_Windows.exe.
» For Linux, start Tivoli_Data_Center_Optimization_for_Energy_Management_Linux.bin.

» For Solaris, start Tivoli_Data_Center_Optimization_for_Energy_Management_Solaris.bin.

» For AlX, start Tivoli_Data_Center_Optimization_for_Energy_Management_AIX.bin.

* For HP-UX, start Tivoli_Data_Center_Optimization_for_Energy_Management_HPUX.bin.

In the installation wizard, enter the configuration parameters and complete the installation. For detailed
instructions, refer to the Tivoli Data Center Optimization for Energy Management User’s Guide.

Install the language packs

Refer to the installation instructions of the individual products for guidance on installing language packs.

Customize your situations

Customize the product-provided situations to ensure that this first set of agents does not generate a large
number of alerts as soon as they are started. See the procedures and guidelines provided with each
product’s publication library for details.
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Chapter 4. Installation into an existing environment

You might already have IBM Tivoli Monitoring and one or more of the IBM Tivoli products that are included
in this offering installed in your environment. If so, perform the following general steps:

1.

If you do not already have a supported database application, install your preferred application software
or upgrade to the minimum supported version. Follow the procedures in your database software
documentation to create a Tivoli Data Warehouse database. Refer to the IBM Tivoli Monitoring:
Installation and Setup Guide for details.

Verify that your IBM Tivoli Monitoring installation is at a supported version. The minimum supported
version is IBM Tivoli Monitoring V6.2 Fix Pack 1 or higher fix pack version of V6.2 or V6.2.1. If you
need to upgrade your installation, ensure that it is at this minimum version or later. You might choose
to use IBM Tivoli Monitoring Version 6.2 with Fix Pack 1, included with this offering, and follow the
upgrade procedures that are provided in the IBM Tivoli Monitoring: Installation and Setup Guide.

If you plan to monitor power, energy, and thermal characteristics of BladeCenters, Rack Servers,
System z10s, and PDU-+es, verify that your IBM Director, Active Energy Manager, and optional
Hardware Management Console are at a supported version. The minimum supported version for IBM
Director and the optional Hardware Management Console extension is Version 5.20.2. The minimum
supported version of Active Energy Manger is Version 3.1.1. Refer to the instructions to upgrade to
your current software level to the supported level at the IBM Systems Software Information Center at
[http://publib.boulder.ibm.com/infocenter/eserver/vir2/index.jsp?topic=/einfo/icmain.htm|
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Chapter 5. Configuration

As part of the installation procedures for each product in this offering, there might be additional
configuration steps that you need to complete before using the product to monitor your environment. Be
sure to consult the documentation for each product and verify that you have completed all required steps.

Also verify that online help information for each product is displayed in the help system. From the Manage
Tivoli Enterprise Monitoring Services console, verify that the Eclipse Help Server is started.

You might also need to install language support, set up user authentication roles and permissions,
configure and enable historical data collection, and configure remote monitoring agents. Refer to the
product documentation libraries for details on these and other configuration tasks as needed. The sections
that follow include some examples of the kinds of configuration tasks you might need to perform for your
environment.

Configuring IBM Tivoli Monitoring

After creating the Tivoli Data Warehouse database, you might need to reconfigure the Warehouse Proxy.
See the documentation provided with IBM Tivoli Monitoring for additional information and configuration
procedures. Here is an example procedure if you are using the IBM DB2 product:

1. Open the Manage Tivoli Enterprise Monitoring Services utility and right-click the Warehouse Proxy.
Then select Reconfigure.

In response to the pop-up reminder to connect to a Hub Tivoli Enterprise Monitoring Server, click OK.
Accept the default Agent Advanced Configuration settings.

In response to the prompt to configure the ITM Warehouse ODBC data source, answer Yes.

Specify the Database Type by selecting the DB2 radio button.

Verify that the Data Source Name is ITM Warehouse, the Database Name is WAREHOUS, and the
Admin user ID is an authorized user name, such as the default, db2admin.

On the same page, type a valid administrator password (such as the default, db2admin).
When prompted, click Yes to complete the configuration process.

9. After receiving a confirmation message that the configuration was successful, click OK to complete
the process.

10. Restart the Warehouse Proxy from the Manage Tivoli Enterprise Monitoring Services console.

o0k w0

© N

Configuring IBM Director and optional Hardware Management Console

If you have just installed a new IBM Director environment, instead of upgrading an existing installation, you
must configure the IBM Director installation. If you installed the optional Hardware Management Console,
you must configure it. There is no configuration required for Active Energy Management.

Refer to the configuration instructions for IBM Director and Hardware Management Console on the IBM
Systems Software Information Center at |http://publib.boulder.ibom.com/infocenter/eserver/vir2/]
index.jsp?topic=/einfo/icmain.htm |

Configuring the Active Energy Manager Agent plug-in

The Tivoli Monitoring Active Energy Manager Agent plug-in is configured from the IBM Director console.
After installing the plug-in, start the IBM Director console.

A new entry for the Tivoli Monitoring Active Energy Manager Data Provider is displayed in the IBM Director
Tasks menu. Open the ITM Active Energy Manager Data Provider dialog box from the Tasks menu by
selecting ITM Active Energy Manager Data Provider > ITM Active Energy Manager Data Provider:
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Open. The dialog box as shown in is displayed.

{5 1T Active Energy Manager Data Provider H=] E3

~ITh Active Energy Manager Data Provider Configuration

Power Managemant:.  Enabled |
Data Strearm: Full Data |
Power Data Port: 4322

Power Control Part: 4321

Save Cancel | Eit |

~Status

Figure 2. Configuration options for the Active Energy Manager Agent

The following configuration options are available:

* Power Management: Enable or disable the ability to set power capping and power saver modes
remotely. This setting must be enabled in order to use the Power Control GUI to remotely set power cap
and power saver modes on managed systems.

» Data Stream: Collect full data or only power and temperature data. Full data includes additional
information such as power saver mode, power capping information, and metering levels.

* Power Data Port: The TCP/IP port, which the Tivoli Monitoring Active Energy Manager Agent uses to
communicate with the plug-in.

* Power Control Port: The TCP/IP port, which the Tivoli Monitoring Active Energy Manager Agent uses
to control power settings if power management is enabled.

Configuring the Eaton Power Xpert Agent

The Tivoli Monitoring for Energy Management: Eaton Power Xpert Agent uses the Simple Network
Management Protocol (SNMP) to remotely collect metrics from Eaton Power Xpert uninterruptible power
supplies (UPS); power distribution units, remote power panels, rack power modules (generically referred to
here as PDU devices), and meters.

The Tivoli Monitoring for Energy Management: Eaton Power Xpert Agent supports UPS devices with a
PXGX 2000 gateway card installed and PDU devices with a PXGX 1000 gateway card installed. Refer to
the Eaton PXGX 1000 and PXGX 2000 documentation for the steps required to enable SNMP
management functions on these cards. The Tivoli Monitoring for Energy Management: Eaton Power Xpert
Agent also support the Eaton Power Xpert 4000, 6000, and 8000 Meters. Refer to the documentation for
your meter for the steps required to enable SNMP management functions.

After enabling SNMP on the Eaton UPSes, PDUs, or meters, configure the SNMP connection to the
device by configuring the agent in the Manage Tivoli Enterprise Monitoring Services utility.
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Complete the following three-step procedure to configure the SNMP connection:
1. Select the SNMP version to be used.

Note: All devices that are managed must use the same SNMP version. You may use SNMP Version
1, SNMP Version 2c, or SNMP Version 3, depending on the configuration of the Eaton device. The

SNMP Version 1 is selected in [Figure 3}

& Agent Configuration

SHMP Version | PO Devices | UPS Devices MeterDevicesi

SNKMP Version
SHMP Version 1

ag ] Cancel ]

Figure 3. Selecting the SNMP version for the Eaton Power Xpert Agent

2. Provide default values for the SNMP version-specific connection information.

3. Configure new PDUs, UPSes, and meters. Provide unique labels, host name or IP addresses, and
device-specific connection information. [Figure 4 on page 22| [Figure 5 on page 23} and |Figure 6 on|
show the PDU, UPS, and meter configuration windows:
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i Agent Configuration

SHMP Version POU Devices § LIPS Devices MeterDevices;

POU Connection Details Mew...

PDU Connection Details Delete i

Eaton PDU Device Label
e

| SNKP Host

Port Humber
{ {161
| SNKP ¥1/¥2 Community Name Confirm SHKMP Y172 Community Name
| SNMP V3 Security Level

inu’-\uthNoF‘liv ..:j
| SNMPY3 User Name

| SHMP V3 Auth Protocal

[uos =l
SHMP V3 Auth Pazsword Confirrn SHMP %3 Auth Pazsword

| SNMP V3 Priv Protocol

[oes =]

SMMP W3 Priv Pazzword Confirm SHMP 3 Priv Pazsword

| -

Ok i Cancel i

Figure 4. Configuring a PDU for the Eaton Power Xpert Agent
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i Agent Configuration

SNMF’\:"ersion; POU Devices UPS Devices MeterDevices;

UPS Connection Details e

UPS Connection Details Delete i

Eaton UPS Device Label
| {FoneslPs

| SNKP Host

{]2.42.15.154

| Port Number

{ {161
| SNKP ¥1/¥2 Community Name Confirm SHKMP Y172 Community Name
éiﬁﬂ‘ﬂ‘ﬁﬁﬂ‘ TEEERE

| SNMP V3 Security Level

inu’-\uthNoF‘liv ..:j
| SNMPY3 User Name

| SHMP V3 Auth Protocal

[uos =l
SHMP V3 Auth Pazsword Confirrn SHMP %3 Auth Pazsword

| SNMP V3 Priv Protocol

[oes =]

SMMP W3 Priv Pazzword Confirm SHMP 3 Priv Pazsword

| -

Ok i Cancel i

Figure 5. Configuring a UPS for the Eaton Power Xpert Agent
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i Agent Configuration

SNMF’\:"ersion; POU Devices | UPS Devices  Meter Devices

Meter Connection Details Mew...

Meter Connection Details Delete i

Eaton Keter Device Label
iEone.t’-‘«Meter

| SNKP Host

Port Humber
{ {161
| SNKP ¥1/¥2 Community Name Confirm SHKMP Y172 Community Name
| SNMP V3 Security Level

inu’-\uthNoF‘liv ..:j
| SNMPY3 User Name

| SHMP V3 Auth Protocal

[vDs B
SHMP V3 Auth Pazsword Confirrn SHMP %3 Auth Pazsword

| SNMP V3 Priv Protocol

= =]

SMMP W3 Priv Pazzword Confirm SHMP 3 Priv Pazsword

I

-

Ok i Cancel i

Figure 6. Configuring a Meter for the Eaton Power Xpert Agent

When configuration is complete, start the Eaton Agent.

Configuring Data Center Optimization for Energy Management

If you have just installed the Data Center Optimization for Energy Management feature, you need to enter
configuration information to customize the reports generated for your environment. This is done through
Tivoli Common Reporting. When Data Center Optimization for Energy Management is installed, an Energy
entry is made in the navigation tree which appears in the navigation pane of the Tivoli Common Reporting
console.

To run reports, you must provide database settings to connect to the Tivoli Data Warehouse. Select
Database Settings under the Configuration selection. The Database Settings page opens, as shown in
[Figure 7 on page 25|
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Provide Tivali Data Warehouse details

OB Type is OracleMS SOLthen please select jdbe driver path at
Oraclefds S0 JDBC Diver path figld else leave itas blank
(Database Test conneclion is handled if DB Product ype is DBZ, for
alhers please check in the application)

Database Product Type
|oB2

Host 1}

| kyledeskiap. ralegh ibm.com

Figure 7. Configuring Data Center Optimization for Energy Management

Information used to customize reports is entered by choosing the options under the Preferences selection.
You can customize the following:

Server Settings
You can import servers and groups from the Tivoli Data Warehouse for use in reports. Additionally,
you can:

» Classify servers as critical to your business.

» Create server groups that are displayed as a group in the reports, allowing drill down to
individual servers.

» Associate servers with IPDUs and energy meters.

Energy Rate Plans
In order to calculate estimated power costs, you must enter the power rates for your data center.

Energy Mixes
You have to supply carbon unit energy mix for your area from the power company in order for
reports to accurately reflect carbon emissions information. To look up carbon information for your
ZIP code in the continental United States, you can access the U.S. Environmental Protection
Agency’s Power Profiler at |http://www.epa.gov/cleanenergy/energy-and-you/how-clean.html,

Data Analyzer Settings
Use the Data Analyzer settings to specify how often to analyze your energy data for patterns to be
used in the recommendations reports provided by Data Center Optimization for Energy
Management.

For complete information about configuring Data Center Optimization for Energy Management, refer to the
Data Center Optimization for Energy Management User’s Guide.
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Chapter 6. Use cases

The following use cases are provided to help you perform a few of the more common functions of Tivoli
Monitoring for Energy Management. It is unlikely you will need to use all the procedures listed here, and it
is also unlikely these procedures will satisfy all of your needs for managing your data center. Take a
moment to look through these procedures and find the ones that are most relevent to your situation. You
can use them as a basis for your own management techniques.

Monitoring power and thermal data on an IBM server

The following sections include information for adding a server, turning on warehousing, and viewing the
server workspace.

Adding a server to IBM Director

To add a Rack Server to IBM Director, complete the following steps while reviewing [Figure 8| and [Figure 9}
1. Start the IBM Director Console.

2. Using the action bar, navigate to Console > New > Managed Objects > Physical Platforms.

3. A pop-up window to Add Physical Platforms is displayed. Enter an optional name and the IP address of
the Baseboard Management Controller of the system you are adding. Press the OK button. (You can
find out more about the Baseboard Management Controller at |http://publib.boulder.ibm.com/infocenter/
leserver/vir2/index.jsp?topic=/diricinfo_all/diricinfoparent.htmi|

4. A pop-up window is displayed indicating that adding the server is complete. Press the OK button.

5. Your new server is displayed in the IBM Director Console All Managed Objects : System
Membership list.

E Add Physical Platforms =] B3

MNarne |M\,rNeWServer

Metwork Address = |12.34 56.789)

* denotes required field

4134 Cancel

Figure 8. Adding a server to IBM Director

& IBM Director Console
Console Tasks Associations Wew Oplions Window Help

e i &-F O-m X 2 @B w- U

‘%m ﬂnll Managed Objects : System Membership v

Name & | TCPIIP Addresses | TCPAP Hosts | operat
iy ewSerer 9.27.133.208 w2k3Idp.raleigh.ibm.com

Figure 9. The new server is added
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Turning on warehousing

This procedure guides you through turning on warehousing, which instructs Tivoli Monitoring to capture the
power and thermal measurements for later analysis. For warehousing to work, you must have installed the
Warehouse Proxy Agent. If you have not installed the agent, you can still do so now.

If you want to use the Tivoli Common Reporting reports of Tivoli Monitoring for Energy Management, you
also need to turn on warehouse summary and pruning. If you have not installed the Summarization and
Pruning Agent, it is not too late to do so.

To enable historical data collection, complete the following steps and review [Figure 10 on page 29
1. Log on to the portal GUI.
2. Click Edit > History Configuration.
3. Select Active Energy Manager from the Select a product drop-down list.
4

You can enable historical data collection for any of the following attribute groups that are appropriate
to your environment:

* Rack Servers

e System z

* BladeCenters

« PDU+s and UPSes

5. Select a Collection Interval of 5 minutes, a Warehouse Interval of 1 hour, and a Collection
Location of TEMA.

6. Multi-select the appropriate attributes groups from the previous list.

7. If you will be using the Tivoli Common Reporting reports, check the Hourly and Daily Summarization
boxes.

8. Click Configure Groups.
9. Re-select the attribute groups that were configured in Step 4.
10. Click Start Collection.
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Figure 10. Configuring historical data collection

Viewing the server workspace

There are many interesting views and workspaces for Tivoli Monitoring for Energy Management within the
portal GUI. Here is how to find some of the most interesting ones. All these procedures take place within
the portal GUI, so you must be logged in to perform these operations.

Verifying the status of the Active Energy Manager Agent
To verify the status of the Active Energy Manager Agent, follow these steps and review [Figure 11 on pagel
and [Figure 12 on page 30}

1. In the Physical View, expand the tree under the Active Energy Manager node to view the Agent
Status node.

2. Click the Agent Status node to view the Power Managed Object Agent Status.
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Figure 11. Select Agent Status under Active Energy Manager Agent

E Power Managed Object Agent Status
= &4
Timestamp Query Marme Ohject Mamea Ohject Status Errar Cade

07008 17:42:26 | Rack_Servers Rack_Serers ACTIVE MO ERROR
O7M 003174226 | Racks Racks IMNACTIVE MO IMETARCES AWAILABLE
07003174226 | Systerm_z10_ECs Sygtem_z10_ECs INACTIVE MO IMETANCES AWVAILABLE
070003 17:42:26 | BladeCentars BladaCentars ACTIVE MO ERROR
07 0i0g 174226 |POUs FDLls INACTIVE MO IMETANCES AVAILABLE
07008 17:42:26 | All_Power_Managed_0Objects | All_Power_Managed_Ohjects | ACTIVE NO ERROR

Figure 12. The Power Managed Object Agent Status

Viewing the status of rack servers and other managed objects

Under the Active Energy Manager node in the Physical View, at the same level in the tree as Agent
Status, there is a tree entry for each of the following managed objects of the Active Energy Manager
Agent:

All Power Managed Objects
BladeCenters

PDU+es

Racks

Rack Servers

IBM System z

The following procedure applies to monitoring Rack Servers, but the procedures and workspaces for the

(o)

1.

Al A

30

ther object types are very similar. Follow these steps and review [Figure 13 on page 31}

Click the Rack Servers node, which changes the screen layout and shows you several workspaces
that display the operational measurements being collected by the agent for your Rack Servers.

Expand the tree under the Rack Servers node to view all of the monitored Rack Servers.

Click one of the Rack Servers in the exposed tree to view operating measurement workspaces.
Expand the tree under the Rack Server to view the Rack Server Power data.

Click the Rack Server Power Data to view power usage workspaces.
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Figure 13. Selecting Rack Server Data

Managing the power caps on an IBM Server

One of the most sophisticated functions you can perform using Tivoli Monitoring for Energy Management is
controlling the power consumption of your IBM servers. The discussion that follows is a related set of
procedures for setting and adjusting power consumption, or the power cap, of your IBM servers.

Note that not all IBM servers can be power capped. Refer to the IBM Director information Web site at
[http://www.ibm.com/systems/management/director/resources |

Invoking the application

The Active Energy Manager Power Control GUI is launched in a portal environment by clicking the icon
shown in [Figure 14 on page 32| and then double-clicking the workspace view where you want to view the
Active Energy Manager Power Control GUI.

Chapter 6. Use cases 31


http://www.ibm.com/systems/management/director/resources/

=: All BladeCenters Power Data - GDCWIN9G - SYSADMIN
File Edit ¥iew Help

- [=]x]

G@-- OH DBR$IE 60T dd S BQPUALHEERLN @mBERAB%

T
% Havigator 2 mHA @ Top 5 BladeCenters by Average AC Power |Acﬂve Energy,‘danager Powwer Contral
(:i‘_‘?} ﬁ Wiew: |Physi|:a| LI
Enterprise =
=B windows Systems
El% GDCWINGG harlem2-mgrmatson.ibm.com .f]]
= ﬁ Active Energy Manager {}
; EH' Agent Status L
Eﬁ All Power Managed Objects
ame3-3
4 IDAuerage Power AC
AllRacks Power Data | | B verage Power DC

4

All Rack Servers Power Data

: All Spstem 210 ECs Power Data
[=1-[@5] BladeCenters
-8 E9:ame3-3BC
| L [EH BladeCenter Pawer Data

€ ES:amed-mmBC
B8 E9harlemz-mgr. watson.ibm.co:E ¥
| »

KitdandPsaverT

amed-mm

=

0 200 400 600 £00 1000 1200 1400 1600 1200 2000 2200 2900

] S|

—H_O_Hub Tirne: Tue, 0712212008 09:57 AM

]

}{0 Servet Available

‘ @E Physical | Watts
EH BladeCenter Chassis Details £ 20D HO % m Top 5 BladeCenters by Exhaust Temperature s M B O x
& 84
MName Camponent Type Lahel Power | Average Power A . =

@ | KirklandPsaver Blade Center Chassis |0 0 bizilem 2 aband iz f‘j

& | ame3-3 Blade Center Chassis |0 0 -

= | amed-mm Blade Center Chassis |0 2376 .

& | harlem2-mor.watson.ibm.com | Blade Center Chassis |0 0 R I"i--

a 10 20 20
Degrees Celsius

_—
II:‘ﬁ\rnbient Temp Awg
!. Exhaust Temp Awg

j\ All BladeCenters Power Data - GDCWINGY - SYSADMIN

Figure 14. Active Energy Manager Power Control GUI toolbar icon

When the Active Energy Manager Power Control GUI icon is dropped in a portal workspace view (by
double-clicking), the AEM Power Control Login window is displayed. This window contains the IP address
of the selected system pre-filled on the portal navigator (if the selected system on the portal does not have
an IP address associated with it, this value is shown as blank in the window) and the AEM Power Control
Server’s default port of 4321. You can accept the pre-filled values or can modify them as needed.
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Figure 15. Active Energy Manager Power Control login window

The IP address and port mentioned previously are then used to validate connection to the AEM Power
Control Server. If the connection is validated successfully, the validated AEM Power Control Server’s IP
address and port are then used to populate the AEM Power Control GUI. The IP address and port number
of the AEM Power Control Server are displayed with the view’s title in the portal when the connection to
the Active Energy Manager Power Control Server is completed successfully and the Active Energy
Manager Power Control GUI is launched as seen in [Figure 16 on page 34}
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Figure 16. Active Energy Manager Power Control GUI

The Rack Servers and BladeCenters Energy Data table is populated with the Active Energy Manager
supported hardware information and power data from the Active Energy Manager Power Control, as seen
in the next section. Active Energy Manager-supported BladeCenters and Rack Servers visible from the
Director Console and Active Energy Manager Console as managed objects are all included in the Active
Energy Manager Power Control GUI.

If the initial connection validation fails, a message is displayed informing you that the IP address of the
selected node does not apply to any Active Energy Manager Power Control Server or the Active Energy
Manager Power Control Server is down. If the connection fails after the GUI is successfully launched, the
connection is tried every 30 seconds and the status text box displays a “Connection to AEM Host fails”

message.

Power data table

When the Active Energy Manager Power Control GUI is successfully launched from the portal and
connection is established to the Active Energy Manager Power Control Server, a power data table is
displayed. This table contains Rack Servers and BladeCenters Energy Data that includes power data from
the Active Energy Manager Power Control Server.
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Figure 17. Power data table

Each entry on the table represents either an Active Energy Manager-supported rack server or BladeCenter
as indicated by the Type column. If the type of the hardware is a BladeCenter, clicking the corresponding
row creates a table showing the Blade Servers component as the target BladeCenter.
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Figure 18. Blade Servers within a BladeCenter

The table shown in contains the same information and operates in the same way as the main
Power Data table:

ID: the object ID of the managed system that is defined by Active Energy Manager
Server Name: the name of the system as shown on the Active Energy Manager and Director console
Type: Rack Server or BladeCenter
Average Power AC: the average power AC in Watts from AEM
Average Power DC: the average power DC in Watts from AEM

Power Saver: power saver mode, one of the three values: ON, OFF, and Not Supported

Power Cap: the power cap value in Watts
Power Cap Max: the maximum allowed Power Cap value. This value is system-dependent

Power Cap Min: the minimum allowed Power Cap value. This value is system-dependent

The data in the table is refreshed based on the user settings. Refer to the [‘Active Energy Manager Power|

[Control GUI settings” on page 40| section for more information on setting the power data table refresh rate.

Select power mode
In this version, Full Power and Manual Control modes are available.
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Figure 19. Power mode selection window

Selecting Full Power from the drop-down menu and clicking the Confirm button sets all systems to their

maximum power cap values. A pop-up message is displayed that prompts you to reconfirm setting all the
servers to full power.

jFull Power Confirmation E3

\?/ Are you sure you want to apply full poweer to all systems ¢

Figure 20. Full Power confirmation window

Selecting Manual Control from the drop-down menu followed by clicking the Confirm button enables
manual control of the power cap and power saver mode of each of the Active Energy Manager-supported
servers. Not all servers support power saver mode. The power cap and power saver values can be set on
the Power Data table, which is discussed previously in the [‘Power data table” on page 34] section.

Changing the power cap for rack servers
[Figure 21 on page 38| shows the power cap settings for rack servers.
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Figure 21. Power cap settings

To change the power cap for rack servers, use the following steps:
1. Select the server on the table by clicking the corresponding row.
2. Click the Power Cap cell of the selected row.

Note: Steps 1 and 2 can be combined into one step by clicking the Power Cap cell of the target row.

As shown in a slider is displayed for setting the power cap. The slider is initialized to the current
power cap. The upper and lower bounds of the power cap slider represent the maximum and minimum
power cap values that can be set for that specific server. To change the power cap value for the target
server, set the desired power cap value by using the slider, and then click the Set button to send the
power cap change command and the desired power cap value of the target server to the Active Energy
Manager Power Control Server. Notethat the Power Cap (Watts) text field is read-only and displays only
the value chosen by the slider.

Note: Clicking the Cancel button always sets the slider back to the original value that was in force when
you launched the Power Cap (watts) window regardless of the changes made using the Set button.
However, the changes made using the Set button remain valid and are reflected in target server's power
cap value in the Power Data table on the next GUI data refresh from the cache.

Clicking the Exit button exits the slider control.
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Changing the power saver mode for rack servers
Use the following steps to change the power saver mode for rack servers:

1. Select the server on the table by clicking the corresponding row.
2. Click the Power Saver cell of the selected row.

Note: Steps 1 and 2 can be combined into one step by clicking the Power Saver cell of the target row.

The Power Saver shows the following three possible values:
* ON: power saver mode is turned on
* OFF: power saver mode is turned off

A "Power Saver Mode Not Supported" message is displayed if you click a Power Saver cell with no
supported power saver mode for the target server.
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Figure 22. Clicking a Power Saver cell that has no supported power saver mode

By clicking a Power Saver cell with power saver mode support, the Power Saver Mode Selection GUI is
displayed. Select the power saver mode and click the Set button to change the power saver mode for the
target server. Click Exit to exit. It is important to note that after changing the power cap values or the
power saver mode, the change might not be visible on the table immediately because there is a delay
caused by the caching interval and Active Energy Manager polling interval; the modified value will be
visible after the next cycle of cache refresh.
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Changing power cap and power saver mode for Blade Servers
To change the power cap and power saver mode of the Active Energy Manager-supported Blade Servers,

click the row on the table representing the BladeCenter. A list of Blade Servers within the BladeCenter is
displayed, as shown in
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Figure 23. List of Blade Servers within the BladeCenter

Follow the same Rack Servers procedure to change the power cap values and power saver mode for
Blade Servers.

Active Energy Manager Power Control GUI settings
The Active Energy Manager Power Control GUI includes display data settings, such as which type of

server information is displayed in the GUI, among others. See the display data settings shown in
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Figure 24. AEM Power Control GUI Settings Toolbar

These settings can be accessed through the toolbar at the top of the Active Energy Manager Power
Control GUI, which are described in the following sections.

Display Data settings: The Display Data Settings window shows the following settings:
« All Systems: displays data of both BladeCenters and Rack Servers

» BladeCenters: displays BladeCenters data only

* Rack Servers: displays Rack Servers data only

[Figure 25 on page 42| shows the Display Data Settings window.

Chapter 6. Use cases 41



=: All BladeCenters Power Data - GDCWINGG - SYSADMIN

=2 x]

File Edit ¥iew Help
@-- 0OH BR4¢AF | 002dd STQLUMHNLCREIEEC@TBEAED G
%Nauigatur £ @ B |44 Active Energy Manager Power Control - 9.27.131.246:4321 20 H O x
@ @ Wigwr |Physi|:a| vI g

Enterprise - ~Select Power Mode
=] @] ‘windows Systems Il

=Bl GDCWINGG

=8 ﬁ Active Energy Manager

i IEH' Agent Status
& All Power Managed Objects

I Manual Contral = I Confirm |

All Managed Objects Power Dat = = 5 = = = = = = = =
T = = . Verage Fo... WErage Fo... ower Lap ... ower Lap ower Lap ...
TR : ; D M;}Tne Mame Type Matts] [Watts) Power Saver [Walts) [Wiatts) [Walts)
3... [KirklandPsaves, BladeCenter o]
All Racks Power Data
b 1. |ame3-3 BladeCenter
All Fack Servers Power Data
&l Spstem 210 ECs Power Data 33 |amed mm b 5 e — |»
4...|GDCBMCOR =1 Display Data Settings 0] Not Suppart... 298 a 379
A ChrDidrif DICT Blak Tl + 271 CR2) CDOL'
. (B} BladeCenter Power Data Lol 5|
EdememmBE y " BladeCenters i
ES3:harlem2-mgr. watzon.ibm.co:E ¥ =
4] | » " Rack Servers d
d
l._ @E Physical | OK | :J
EH BladeCenter Chassis Details 4 e ers by Exhaust Temperature « I BB x
= 8
MName Camponent Type Lahel Power | Average Power A . 4
@ | KirklandPsaver Blade Center Chassis |0 0 Latem2 mieatan B
= | ame3-3 Blade Center Chassis |0 1]
= | amed-mm Blade Center Chassis |0 2374 .
& | harlem2-mor.watson.ibm.com | Blade Center Chassis |0 0 klidandEsaver g
CJambient Temp Awg
Ty .ExhaustTernpAug
ame3-3
0 10 zm =0 40
Pl I _’I Degrees Calsius
‘ H @ Hub Time: Tue, 07i22/2008 09:51 A H. Server Available ” All BladeCenters Power Data - GDCWINGS - SYSADMIN

Figure 25. Display Data Settings window

Refresh Now option: The Refresh Now option refreshes data from cache immediately.
shows the Refresh Now option.
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Figure 26. Refresh Now option

Refresh Settings option: The Refresh Settings option
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is shown in [Figure 27 on page 44}
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Figure 27. Refresh Settings option

This option provides the following choices:

* Refresh every 1 minute: refresh data from cache every 1 minute

* Refresh every 5 minutes: refresh data from cache every 5 minutes

* Refresh every 15 minutes: refresh data from cache every 15 minutes
* Refresh every 30 minutes: refresh data from cache every 30 minutes

Monitoring the power and thermal data on an Eaton PDU

This section includes the following topics:

» Adding a PDU using the configuration program
* Turning on warehousing

* Viewing PDU workspaces

Adding a PDU using the configuration program
[Figure 28 on page 45| shows the PDU Devices tab of the Agent Configuration window.
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Figure 28. Adding an Eaton PDU in the Agent Configuration window

To

1.
2.
3.

add an Eaton PDU device, complete the following steps and review
Find or start the Manage Tivoli Enterprise Services application.
Find the Monitoring Agent for Eaton Power Xpert. Right-click the agent and select Reconfigure.

A pop-up window is displayed for Agent Advanced Configuration. Press the OK button. The Agent
Advanced Configuration pop-up window opens. Press the OK button again.

The Agent Configuration window opens. The SNMP Version tab is displayed. All the devices
monitored by the Eaton Power Xpert Agent must use the same SNMP version. You might need to talk
to your facilities manager to find out the correct value. However, SNMP Version 1 is typical.

Click the PDU Devices tab, which shows you the parameters that need to be supplied to monitor a
PDU. If the parameters are already filled out, then you probably already have a PDU defined to your
Eaton Power Xpert Agent. Click the new button to see a new, blank PDU definition screen.

Enter the name of the PDU in the Eaton PDU Device Label.
Enter the IP address of the SNMP Host in that field.

Finally, enter the SNMP Community Name for SNMP V1/V2 or enter the security information for
SNMP V3. For SNMP V1/V2, “public” is a very common Community Name.

Press the OK button.

Reconfiguring the agent will automatically stop it, so you will have to start it again by right-clicking on
the agent and selecting Start from the context menu.
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Turning on warehousing

This procedure guides you through turning on warehousing, which instructs Tivoli Monitoring to capture the
power and thermal measurements for later analysis. For warehousing to work, you must have installed the
Warehouse Proxy Agent. If you have not installed the agent, you can still do so now.

If you want to use the Tivoli Common Reporting reports of Tivoli Monitoring for Energy Management, you
will also need to turn on warehouse summary and pruning. If you have not installed the Summarization
and Pruning Agent, it is not too late to do so.

To enable historical data collection, complete the following steps and review [Figure 29 on page 47}
1. Log in to the portal GUI.

2. Click Edit > History Configuration.

3. Select Eaton Power Xpert from the Select a product drop-down list.

4

You can enable historical data collection for any of the following attributes. Select only the groups that
start with:

» KE8 WH PDU
* KE8 WH UPS
+ KE8 METER
+ KE8 MTR

5. Select a Collection Interval of 5 minutes, a Warehouse Interval of 1 hour, and a Collection
Location of TEMA.

6. Multi-select the attributes groups from the preceding list as appropriate.

7. If you will be using the Tivoli Common Reporting reports, check the Hourly and Daily boxes in the
Summarization area. You may check any of the boxes.

8. Click Configure Groups, and then re-select the attributes selected in Step 4.
9. Click Start Collection.
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Figure 29. History Collection Configuration window

Viewing PDU workspaces

There are many interesting views and workspaces for Tivoli Monitoring for Energy Management within the
portal GUI. Here is how to navigate to some of the most interesting ones.

All these procedures take place within the portal GUI, so you must be logged in to perform them.

Verifying the status of the Eaton Power Xpert Agent

To verify the status of the Eaton Power Xpert Agent, complete the following steps and review
[page 48| and [Figure 31 on page 48}

1. In the Physical View, the Eaton Power Xpert node is displayed. Expand the tree under the Eaton
Power Xpert node to view the Managed Systems node.

2. Click the Managed Systems node, which changes the screen layout to show you a Subnode Status.

3. In the Subnode Status workspace, you can see the type, status, and any error code associated with
each kind of object that the Eaton Power Xpert Agent is monitoring for you.
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Select Managed Systems under Eaton Power Xpert
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Figure 30. Select Managed Systems under Eaton Power Xpert
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Figure 31. The Subnode Status

Viewing the status of PDUs: Under the Eaton Power Xpert node in the Physical View, at the same level
in the tree as Managed Systems, there is a tree entry for each of the following managed objects of the

Eaton Power Xpert Agent:

The following procedure discusses PDUs, but the procedures and workspaces for UPSes are very similar.

PDU Monitoring
UPS Monitoring
Meter Monitoring

Follow these steps and review

—_

2
3.
4

o

Click the PDU Monitoring node.

Data and PDU Power Summary.
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FDU Device Configuration
PO Device Statuz
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FDU Metering D ata

DDpDO®
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Figure 32. Selecting PDU Metering Data
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Expand the tree below the PDU Monitoring node to see all of the PDUs being monitored.
Click one of the PDUs in the exposed tree.
Expand the tree below the selected PDU to see the characteristics of the PDU, such as PDU Metering

Click PDU Metering Data to view the workspaces that include power metering details.
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Reporting on energy data using the Data Center Optimization for
Energy Management feature

The Data Center Optimization for Energy Management feature provides many interesting reports using the
data captured by the IBM Tivoli Monitoring for Energy Management agents. For more information on
reporting, refer to the Tivoli Data Center Optimization for Energy Management User’s Guide.

This section includes the following topics:

* Viewing Data Center Optimization for Energy Management reports.

* Viewing energy usage and estimated cost data with the Baseline power report.
» Viewing your Data Center Infrastructure Efficiency (DCIE) rating report.

» Viewing the Standby Recommendation report.

* Viewing the Data Center Power Usage Comparison report.

Viewing Data Center Optimization for Energy Management reports

Once power and operating system data is collected in the Tivoli Data Warehouse, the energy rates and
carbon unit energy mixes have been defined, and the servers have been imported, you are ready to
generate reports. Generated reports are displayed in a browser window and can be saved on your local
system using your browser controls.

To generate a report, do the following:

1. Use a Web browser to open the Tivoli Common Reporting login page.
2. Select Energy > Optimization for Energy Management > Reports.
3. Select Generate Report to display a list of available reports.
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Figure 33. Selecting a report

Select the report you want to run. The Report Settings page opens for you to enter data to customize the
report.
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Viewing energy usage and estimated cost data with the Baseline

Power report

You can generate the Baseline Power report to view high level power usage, estimated power cost, and
carbon emissions from your datacenter, including servers, limited facility equipments such as IPDUs, and
racks.

To generate the report:
1. Login to the console and open the Generate Reports page.
Select the Baseline Power Report > Data Center Power Usage on the Generate Report tab.

3. Enter the data on the Report Settings page for the Rate Plan and the Carbon Unit Energy Mix.
4. Select one or more servers from the resource list, if applicable.
5. Select the report type (HTML or PDF) that you want and click Generate Report.
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Figure 34. Selecting a Baseline Power report

The report opens in a new browser window.

The following figure shows an example HTML report:
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Figure 35. Viewing HTML Baseline Power report

Viewing your Data Center Infrastructure Efficiency rating report

Data Center Infrastructure Efficiency (DCIE) is a standard supported by the Green Grid. DCIE is defined as
the percentage of Total Facility Power used by the IT Equipment Power, or (IT Equipment Power / Total
Facility Power) X 100.

The Power Usage Effectiveness (PUE) is the reciprocal of the DCIE. The PUE is defined as the Total
Facility Power divided by the IT Equipment Power. Data Center Optimization for Energy Management
provides the DCIE and the PUE data in the Data Center Infrastructure Efficiency Report which you can
view by selecting Data Center Efficiency > Data Center Infrastructure Efficiency in the Generate
Report tab.

The following figure shows an example HTML report.
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Figure 36. Viewing HTML DCIE rating report
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Viewing the Standby and Power-down Recommendations for Server

Pool report

The Standby and Power-down Recommendations for Server Pool report provides recommendations to put
servers into standby mode and to turn off servers when the CPU utilization and variance is below the
specified thresholds.

You can generate the Standby Recommendation report by selecting Power Savings Recommendations
Report > Standby and Power-down Recommendations for Server Pool from the Generate Report tab.

Once you enter the report customization information on the Report Settings page, the report opens in a
new browser window.

The following figure shows an example HTML report.
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Figure 37. Viewing HTML Standby Recommendation report

Viewing the Data Center Power Usage Comparison report

You can generate reports to view and compare energy consumption, estimated cost, carbon emission, and
CPU utilization over two time periods. This is particularly useful if you want to compare the effect of
optimizations made based on the Power Savings Recommendation reports.
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Generate the report by selecting Power Usage Comparison Report > Data Center Power Usage
Comparison from the Generate Report tab. Enter the customization information, including the time periods
for which to display data and select Generate Report. The report will open in a new browser window.

The following figure shows an example HTML report.
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Appendix A. Support for problem solving

If you have a problem with your IBM software, you want to resolve it quickly. This section describes the
following options for obtaining support for IBM software products:

+ [‘Using IBM Support Assistant’|

+ [‘Obtaining fixes” on page 56|

+ [‘Receiving weekly support updates” on page 56|
+ [‘Contacting IBM Software Support” on page 57|

Using IBM Support Assistant

The IBM Support Assistant is a free, stand-alone application that you can install on most workstations and
also use to perform remote troubleshooting of other workstations. You can enhance the application by
installing product-specific add-ons for the IBM products you use.

The IBM Support Assistant saves you the time it takes to search product, support, and educational
resources. Several troubleshooting features are provided, including the ability to perform guided
troubleshooting to aid in problem resolution and the ability to collect diagnostic information. The collected
diagnostic information can then be used to self-diagnose the problem, or it can be included in an
Electronic Service Request (ESR) submitted to IBM Support engineers.

For more information, and to download the IBM Support Assistant, see |http://www.ibm.com/software/|
support/isal Currently, the add-on is supported by IBM Support Assistant V4.0.1 or later. After you
download and install the IBM Support Assistant, follow these steps to install the IBM Support Assistant
add-on for the IBM Tivoli Monitoring product that you are using:

1. Start the IBM Support Assistant application.

2. From the Update menu bar, select Find New and Product Add-ons.

3. Under Tivoli, select your product, read the description, and then click Next. If your product is not
included on the list under Tivoli, no add-on is available yet for the product.

4. Read the license and description, and if you comply, select | accept the terms in the license
agreements and click Next.

5. Click Finish to proceed with the installation, and when prompted, restart the IBM Support Assistant to
complete the installation.

The Tivoli Monitoring for Energy Management add-on provides the base functionality of most IBM Support
Assistant add-ons and also provides automatic data collection of diagnostic files related to the Tivoli
Monitoring for Energy Management agents.

To collect the diagnostic files and include them in an Electronic Service Request that can be sent to IBM
Support engineers, view the Help files from the Help menu bar. To perform the collection of diagnostic files
for self-diagnosis only, complete the following steps:

1. Start the IBM Support Assistant application.
2. From the Home screen, select Analyze Problem.

3. In the Select A Collector dialog box, expand the appropriate product name, and select the agent for
which you want to collect diagnostic information. Choose Add.

4. After the agent or agents are added to the Collector Queue, choose Collect All to begin the collection.
5. Enter the information requested in the dialog boxes.

6. The final dialog box requests whether or not you want to upload the collection file to IBM Support or
another FTP location. If you only want to view the collected files on your computer, choose Do Not
FTP the Logs.
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7. The collection has finished. You can view the collected files by clicking the compressed file in the
Collector Status dialog box.

Obtaining fixes

A product fix might be available to resolve your problem. To determine which fixes are available for your
Tivoli software product, follow these steps:

1. Go to the IBM Software Support Web site at |http://www.ibm.com/software/support,

2. Under Select a brand and/or product, select Tivoli.

If you click Go, the Search within all of Tivoli support section is displayed. If you don’t click Go, you
see the Select a product section.

3. Select your product and click Go.
4. Under Download, click the name of a fix to read its description and, optionally, to download it.

If there is no Download heading for your product, supply a search term, error code, or APAR number
in the field provided under Search Support (this product), and click Search.

For more information about the types of fixes that are available, see the IBM Software Support Handbook
at |http://techsupport.services.ibm.com/guides/handbook.html|

Receiving weekly support updates

To receive weekly e-mail notifications about fixes and other software support news, follow these steps:
1. Go to the IBM Software Support Web site at [http://www.ibm.com/software/support
2. Click My support in the far upper-right corner of the page under Personalized support.

3. If you have already registered for My support, sign in and skip to the next step. If you have not
registered, click register now. Complete the registration form using your e-mail address as your IBM
ID and click Submit.

4. The Edit profile tab is displayed.

5. In the first list under Products, select Software. In the second list, select a product category (for
example, Systems and Asset Management). In the third list, select a product sub-category (for
example, Application Performance & Availability or Systems Performance). A list of applicable
products is displayed.

6. Select the products for which you want to receive updates.
7. Click Add products.

8. After selecting all products that are of interest to you, click Subscribe to email on the Edit profile
tab.

9. In the Documents list, select Software.
10. Select Please send these documents by weekly email.
11. Update your e-mail address as needed.
12. Select the types of documents you want to receive.
13. Click Update.

If you experience problems with the My support feature, you can obtain help in one of the following ways:

Online
Send an e-mail message to erchelp@ca.ibm.com, describing your problem.

By phone
Call 1-800-IBM-4You (1-800-426-4968).
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Contacting IBM Software Support

IBM Software Support provides assistance with product defects. The easiest way to obtain that assistance
is to open a PMR or ETR directly from the IBM Support Assistant (see [‘Using IBM Support Assistant” on|
bage 53

Before contacting IBM Software Support, your company must have an active IBM software maintenance
contract, and you must be authorized to submit problems to IBM. The type of software maintenance
contract that you need depends on the type of product you have:

+ For IBM distributed software products (including, but not limited to, Tivoli, Lotus®, and Rational®
products, and DB2 and WebSphere® products that run on Windows or UNIX operating systems), enroll
in Passport Advantage® in one of the following ways:

Online
Go to the Passport Advantage Web site at |http://www.ibm.com/software/howtobuy/|
[passportadvantage/pao_customers.htm|.

By phone
For the phone number to call in your country, go to the IBM Software Support Web site at
[ttp://techsupport.services.ibm.com/guides/contacts.html and click the name of your geographic
region.
» For customers with Subscription and Support (S & S) contracts, go to the Software Service Request
Web site at [https://techsupport.services.ibm.com/ssr/login]

+ For customers with IBMLink™, CATIA, Linux, OS/390%, iSeries®, pSeries®, zSeries®, and other support
agreements, go to the IBM Support Line Web site at |http:/www.ibm.com/services/us/index.wss/sofits/|
[a1000030/dt006]

+ For IBM eServer™ software products (including, but not limited to, DB2 and WebSphere products that
run in zSeries, pSeries, and iSeries environments), you can purchase a software maintenance
agreement by working directly with an IBM sales representative or an IBM Business Partner. For more
information about support for eServer software products, go to the IBM Technical Support Advantage
Web site at [ttp://www.ibm.com/servers/eserver/techsupport.htmi|

If you are not sure what type of software maintenance contract you need, call 1-800-IBMSERV
(1-800-426-7378) in the United States. From other countries, go to the contacts page of the IBM Software
Support Handbook on the Web at |http://techsupport.services.ibm.com/guides/contacts.htmlf and click the
name of your geographic region for phone numbers of people who provide support for your location.

To contact IBM Software support, follow these steps:

1. [‘Determining the business impact’]

2. [‘Describing problems and gathering information” on page 58|
3. [‘Submitting problems” on page 58]

Determining the business impact

When you report a problem to IBM, you are asked to supply a severity level. Use the following criteria to
understand and assess the business impact of the problem that you are reporting:

Severity 1
The problem has a critical business impact. You are unable to use the program, resulting in a
critical impact on operations. This condition requires an immediate solution.

Severity 2
The problem has a significant business impact. The program is usable, but it is severely limited.

Severity 3
The problem has some business impact. The program is usable, but less significant features (not
critical to operations) are unavailable.
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Severity 4
The problem has minimal business impact. The problem causes little impact on operations, or a
reasonable circumvention to the problem was implemented.

Describing problems and gathering information

When describing a problem to IBM, be as specific as possible. Include all relevant background information
so that IBM Software Support specialists can help you solve the problem efficiently. To save time, know
the answers to these questions:

* Which software versions were you running when the problem occurred?

* Do you have logs, traces, and messages that are related to the problem symptoms? IBM Software
Support is likely to ask for this information.

» Can you re-create the problem? If so, what steps were performed to re-create the problem?

» Did you make any changes to the system? For example, did you make changes to the hardware,
operating system, networking software, and so on.

* Are you currently using a workaround for the problem? If so, be prepared to explain the workaround
when you report the problem.

Submitting problems
You can submit your problem to IBM Software Support in one of two ways:

Online
Click Submit and track problems on the IBM Software Support site at [http://www.ibm.com/|
[software/support/probsub.htmll Type your information into the appropriate problem submission
form.

By phone
For the phone number to call in your country, go to the contacts page of the IBM Software Support
Handbook at |http://techsupport.services.ibm.com/guides/contacts.htmlf and click the name of your
geographic region.

If the problem you submit is for a software defect or for missing or inaccurate documentation, IBM
Software Support creates an Authorized Program Analysis Report (APAR). The APAR describes the
problem in detail. Whenever possible, IBM Software Support provides a workaround that you can
implement until the APAR is resolved and a fix is delivered. IBM publishes resolved APARs on the
Software Support Web site daily, so that other users who experience the same problem can benefit from
the same resolution.
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Appendix B. Notices

This information was developed for products and services offered in the U.S.A. IBM may not offer the
products, services, or features discussed in this document in other countries. Consult your local IBM
representative for information on the products and services currently available in your area. Any reference
to an IBM product, program, or service is not intended to state or imply that only that IBM product,
program, or service may be used. Any functionally equivalent product, program, or service that does not
infringe any IBM intellectual property right may be used instead. However, it is the user’s responsibility to
evaluate and verify the operation of any non-IBM product, program, or service.

IBM may have patents or pending patent applications covering subject matter described in this document.
The furnishing of this document does not give you any license to these patents. You can send license
inquiries, in writing, to:

IBM Director of Licensing

IBM Corporation

North Castle Drive

Armonk, NY 10504-1785 U.S.A.

For license inquiries regarding double-byte (DBCS) information, contact the IBM Intellectual Property
Department in your country or send inquiries, in writing, to:

IBM World Trade Asia Corporation
Licensing

2-31 Roppongi 3-chome, Minato-ku
Tokyo 106, Japan

The following paragraph does not apply to the United Kingdom or any other country where such
provisions are inconsistent with local law:

INTERNATIONAL BUSINESS MACHINES CORPORATION PROVIDES THIS PUBLICATION "AS 1S”
WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS OR IMPLIED, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE.

Some states do not allow disclaimer of express or implied warranties in certain transactions, therefore, this
statement might not apply to you.

This information could include technical inaccuracies or typographical errors. Changes are periodically
made to the information herein; these changes is incorporated in new editions of the publication. IBM can
make improvements and/or changes in the products and/or the programs described in this publication at
any time without notice.

Any references in this information to non-IBM Web sites are provided for convenience only and do not in
any manner serve as an endorsement of those Web sites. The materials at those Web sites are not part of
the materials for this IBM product and use of those Web sites is at your own risk.

IBM can use or distribute any of the information you supply in any way it believes appropriate without
incurring any obligation to you.

Licensees of this program who wish to have information about it for the purpose of enabling: (i) the

exchange of information between independently created programs and other programs (including this one)
and (ii) the mutual use of the information which has been exchanged, contact:
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IBM Corporation

2Z4A/101

11400 Burnet Road
Austin, TX 78758 U.S.A.

Such information may be available, subject to appropriate terms and conditions, including in some cases
payment of a fee.

The licensed program described in this document and all licensed material available for it are provided by
IBM under terms of the IBM Customer Agreement, IBM International Program License Agreement or any
equivalent agreement between us.

Any performance data contained herein was determined in a controlled environment. Therefore, the results
obtained in other operating environments may vary significantly. Some measurements may have been
made on development-level systems and there is no guarantee that these measurements will be the same
on generally available systems. Furthermore, some measurement may have been estimated through
extrapolation. Actual results may vary. Users of this document should verify the applicable data for their
specific environment.

Information concerning non-IBM products was obtained from the suppliers of those products, their
published announcements or other publicly available sources. IBM has not tested those products and
cannot confirm the accuracy of performance, compatibility or any other claims related to non-IBM products.
Questions on the capabilities of non-IBM products should be addressed to the suppliers of those products.

This information contains examples of data and reports used in daily business operations. To illustrate
them as completely as possible, the examples include the names of individuals, companies, brands, and
products. All of these names are fictitious and any similarity to the names and addresses used by an
actual business enterprise is entirely coincidental.

COPYRIGHT LICENSE:

This information contains sample application programs in source language, which illustrate programming
techniques on various operating systems. You may copy, modify, and distribute these sample programs in
any form without payment to IBM, for the purposes of developing, using, marketing or distributing
application programs conforming to the application programming interface for the operating system for
which the sample programs are written. These examples have not been thoroughly tested under all
conditions. IBM, therefore, cannot guarantee or imply reliability, serviceability, or function of these
programs. You may copy, modify, and distribute these sample programs in any form without payment to
IBM for the purposes of developing, using, marketing, or distributing application programs conforming to
IBM’s application programming interfaces.

Each copy or any portion of these sample programs or any derivative work, must include a copyright
notice as follows:

© (your company name) (year). Portions of this code are derived from IBM Corp. Sample Programs. ©
Copyright IBM Corp. _enter the year or years_. All rights reserved.

If you are viewing this information in softcopy form, the photographs and color illustrations might not
display.

Trademarks

IBM, the IBM logo, and ibm.com® are trademarks or registered trademarks of International Business
Machines Corporation in the United States, other countries, or both. If these and other IBM trademarked
terms are marked on their first occurrence in this information with a trademark symbol (® or ™), these
symbols indicate U.S. registered or common law trademarks owned by IBM at the time this information
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was published. Such trademarks may also be registered or common law trademarks in other countries. A
current list of IBM trademarks is available on the Web at "Copyright and trademark information" at
http://www.ibm.com/legal/copytrade.shtml.

Java™ and all Java-based trademarks and logos are trademarks or registered
trademarks of Sun Microsystems, Inc. in the United States, other countries, or both.

=
—

Java
COMPATIBLE
Linux is a trademark of Linus Torvalds in the United States, other countries, or both.

Microsoft®, Windows, and the Windows logo are trademarks of Microsoft Corporation in the United States,
other countries, or both.

UNIX is a registered trademark of The Open Group in the United States and other countries.

Other company, product, and service names may be trademarks or service marks of others.
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