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Preface

Energy efficiency is a critical priority for IT managers because energy and power
costs can be a significant portion of IT costs. Thus, understanding and investing
in energy management is critical. With IBM® Systems Director Active Energy
Manager™, an extension of IBM Systems Director, you can monitor and manage
the power usage of systems. Originally designed to support IBM BladeCenter®
and System x®, Active Energy Manager now supports the power management of
additional IBM systems, including System z® mainframes and POWER6®
processor-based systems, as well as storage devices using an intelligent Power
Distribution Unit (PDU+).

Active Energy Manager helps determine the proper power allocation for each
system in the data center. It can assist in determining how to allocate power to
existing systems more efficiently so that additional systems can be
accommodated without the need for additional power and cooling infrastructure.
When power is constrained, the power management functions of Active Energy
Manager allow power to be rationed on a system-by-system basis, enabling
available processing power to match current workload closely.

This IBM Redbooks® publication can help system administrators effectively
monitor and manage the power usage of systems in a data center. This book
introduces energy management concepts and technologies, and then provides a
step-by-step guide to implementing and using Active Energy Manager.

The team who wrote this book

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

David Watts is a Consulting IT Specialist at the IBM ITSO Center in Raleigh. He
manages residencies and produces IBM Redbooks publications on hardware
and software topics related to System x servers and associated client platforms.
He has authored over 50 IBM Redbooks publications. He has a Bachelor of
Engineering degree from the University of Queensland (Australia) and has
worked for IBM for over 16 years. He is an IBM Certified IT Specialist.

Phil Ainsworth is an Senior IT Specialist with IBM Australia and works in the
Systems and Technology Group as a presales technical specialist. He has 28
years of experience at IBM and has provided support for the Power i platform and
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its predecessors since 1980. He now provides presales technical support for
Storage, specializing in N series. Since 1988 Phil has co-authored 10 IBM
Redbooks publications about AS/400®, iSeries®, and System i® technologies,
as well as the previous Active Energy Manager IBM Redbook publication. He is
also a regular presenter at IBM conferences and other technical events.

Srikanth Aithal is an STG Lab services consultant in India. He has worked with
IBM since 2007. His areas of expertise include IBM System x, BladeCenter
systems, IBM Systems Director, Active Energy Manager, and VMware
Infrastructure. He also focuses on Green IT related aspects and server
consolidation projects.

ByungJoon Choi is an IT Specialist with IBM Korea and works in the Systems
and Technology Group as a presales technical specialist. He has worked with
IBM since 2007. His areas of expertise include IT simplification consulting, IBM
System x, BladeCenter systems, and IBM Systems Director. Other areas of
interest include various third-party virtualization technologies, such as VMware,
Hyper-V, XEN, and Virtual Iron. Recently, he has focused on Green-related
technologies, such as Active Energy Manager, Rear Door Heat eXchanger,
iDataPlex™, and various sensors.

Mario Rodriguez is an IT Specialist in IBM Uruguay since 2001. He holds
MCSE, AIX®, LPI and other Comptia certifications. His areas of expertise
include SAN switches (Brocade, Cisco MDS), SAN Storage (DS3000, DS4000®,
DS6000™, and DS8000®), Linux®, AlX, and VMware.

a

The author team (Ir): Srikanth, Mario, Phil, ByungJoon, David

A special thanks to Mary Wigham for her tireless efforts in helping us produce
this book.
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Become a published author

Join us for a two- to six-week residency program! Help write a book dealing with
specific products or solutions, while getting hands-on experience with
leading-edge technologies. You will have the opportunity to team with IBM
technical professionals, Business Partners, and Clients.

Your efforts will help increase product acceptance and customer satisfaction. As
a bonus, you will develop a network of contacts in IBM development labs, and
increase your productivity and marketability.

Find out more about the residency program, browse the residency index, and
apply online at:

ibm.com/redbooks/residencies.html

Comments welcome

Your comments are important to us!

We want our books to be as helpful as possible. Send us your comments about

this book or other IBM Redbooks publications in one of the following ways:

» Use the online Contact us review Redbooks form found at:
ibm.com/redbooks

» Send your comments in an e-mail to:
redbooks@us.ibm.com

» Mail your comments to:

IBM Corporation, International Technical Support Organization
Dept. HYTD Mail Station P099

2455 South Road

Poughkeepsie, NY 12601-5400

Xiv Implementing IBM Systems Director Active Energy Manager 4.1.1


http://www.redbooks.ibm.com/residencies.html
http://www.redbooks.ibm.com/residencies.html
http://www.redbooks.ibm.com/
http://www.redbooks.ibm.com/
http://www.redbooks.ibm.com/contacts.html

Introducing IBM energy
management

IBM Systems Director Active Energy Manager is a cornerstone of the IBM green
infrastructure because it enables you to monitor and manage energy
consumption in the data center. For Active Energy Manager to monitor and
manage the energy consumption of IBM Power systems, it links into the IBM
EnergyScale™ architecture which is implemented on IBM POWERG6 processors.

EnergyScale provides a number of energy management capabilities of which
Active Energy Manager can take advantage. Therefore, we describe the
functions and capabilities of the EnergyScale architecture in detail in this chapter.

Active Energy Manager also supports energy management techniques used in
IBM x86 architecture-based servers. We provide an overview of how these
techniques are implemented on IBM servers, and the support provided by Active
Energy Manager.

In this chapter, we also describe the components, techniques, equipment, and
designs that comprise a green infrastructure and how this green infrastructure
relates to the IBM Smarter Planet™ initiative.

© Copyright IBM Corp. 2009. All rights reserved. 1



1.1 The IBM approach to energy management

In terms of global issues, energy efficiency is one of the most important problems
that we need to overcome. In the U.S. and elsewhere, computer data centers are
at a tipping point. If left unchecked, the cost to power and cool servers in the
future might well equal or even exceed the cost of acquisition.

Data centers consume 10 to 100 times more energy per square foot than a
typical office building and, therefore, represent a large potential for impact on
electricity supply and distribution. At current usage rates, data centers in the U.S.
are expected to double power requirements over the next 5 years.

So what are the drivers for energy management? To understand the drivers, you
need to understand the exact power and cooling costs in a data center and break
down the energy costs of all the data center components, not just the servers
and associated equipment. For example, the energy consumed to cool a data
center can be as high as 1.5 times the energy consumed by the center’s
computing resources.

Another important factor to consider in terms of energy planning and budgeting is
the over allocation (safety margin) of the power supplied versus the power
consumed. If you know how much power is actually consumed in the data center,
rather than simply adding up the rated power consumption of all the center’s
devices, you can avoid over expenditure on power and cooling infrastructure. You
can also take advantage of the infrastructure that is currently installed without
having to make large disruptive changes.

In the future, companies will need to manage the energy efficiency of the data
center environment by:

» Making more efficient use of existing hardware
» Saving energy in times of low utilization
» Improving performance without increasing the amount of infrastructure

Companies can manage energy efficiency by using tools that show trending of
current energy consumption on individual or groups of systems to show growth
patterns in power consumption and cooling needs and by actively controlling the
amount of power that these systems consume.

IBM takes an integrated approach to energy management in the data center by
tackling the problem at all levels:

» Data center design to optimize energy efficiency and growth options
» Hardware design for energy efficiency leadership

! See Assessing trends over time in performance, costs, and energy use for servers by Jonathan G.
Koomey, et al. http://download.intel.com/pressroom/pdf/servertrendsrelease.pdf
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» Software design to optimize processing efficiency and data management
» Virtualization and consolidation to boost utilization per watt
» Tools to measure and manage energy consumption in the data center

These are the pillars of energy efficiency in the data center and can form the
framework for information technology infrastructure into the future. Let us look at
each of these levels in more detail.

1.1.1 Data center design

IBM has adopted an innovative approach to data center design, as illustrated in

Figure 1-1. Scalable modular design enables the speedy implementation of
turnkey facilities from 500 to 2,500 square feet or of larger enterprise centers up
to 20,000 square feet. A fully functional portable design can be deployed in

around 3 months. IBM has also introduced the concept of high density zones
within the data center that can increase server density without the high cost of a
complete site retrofit.

Scalable modular
data center.

Up to 20% less
than traditional
designs.

= Turnkey center for
500 to 2,500 sq ft.

= Implement in 8-12
weeks.

Enterprise modular
data center.

s ‘i!ﬁ

s

Defer 40-50% of
capex and opex
cost.

= Standardized
design for 5,000
to 20,000 sq ft.

= Save up to 50%
operational costs.

High density
zone.

Portable modular
data center.

35% lower cost
than site retrofit.

Fully functional
data center.

= Without impacting
operations.

= Rapidly deploy in
12-14 weeks.

Figure 1-1 IBM data center design leadership
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1.1.2 Hardware design

IBM server design is at the forefront of energy efficiency and technical excellence
across all platforms, as illustrated in Figure 1-2.

IBM System z10 IBM POWER Systems IBM Storage
= Tiered storage

= Advanced = More Work per Watt solution can
Virtualization with POWERG6 and be 3X efficient

sgpporting _the_ EnergyScale compared to
highest utilization te_chno_logy an all disk
rates L] V|rtuaI|za_1t|on solution.
= Modular and leadership
efficient design
Over 80% savings in Over 2x the Eliminating the inadvertent
energy costs for performance per storing of redundant
consolidation watt versus HP and information can save as
Sun much as 10X
IBM System x IBM BladeCenter IBM iDataPlex
= Scalability up to 96 = Energy efficient = Designed for
cores 2 consolidation optimal energy
= Performance per " platform l' efficiency
Watt leadership » Broad set of supporting HPC
chassis, blade, and and Web 2.0
/O options workloads
Up to 67% less power Up to 36% better Cuts energy costs 40%
than competitive performance per compared to competitive
equivalents watt than Dell rack servers

Figure 1-2 IBM hardware design leadership

The innovative hardware design includes the following systems:

» IBM System z10™ employs advanced virtualization techniques at the
enterprise level to provide extremely high processor utilization levels.

» IBM POWER® processor-based systems provide virtualization leadership in
the UNIX space, and employ the patented IBM EnergyScale architecture for
advanced power monitoring and management.

» IBM System x86 rack and stand-alone servers are highly scalable, thereby
providing a robust platform for server virtualization in addition to energy
efficiency leadership.

» IBM BladeCenter is a highly energy efficient packaging infrastructure which
supports a broad range of chassis, x86 and POWER blades, and I/O options.
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IBM iDataPlex is a recent innovation from IBM that is specifically designed for
optimal energy efficiency, and optimized for high performance computing and
Web 2.0 workloads.

The broad range of storage products from IBM are integrated tightly with IBM
software to provide energy efficient tiered storage, as well as advanced
deduplication techniques to minimize storage redundancy.

1.1.3 Software design

Apart from the obvious data center and hardware components of an energy
efficient IT infrastructure, IBM provides a suite of middleware that optimizes the
software environment in the data center:

>

IBM Tivoli® software to manage a tiered data backup and storage
environment in addition to data center operations

IBM WebSphere® software for application management and virtualization

Combined hardware and software solutions, such as the industry recognized
ProtecTIER® deduplication gateway

IBM Rational® software for software development and collaboration

Measure and demonstrate energy usage
and improvements. Allocate energy costs to
departmental services.

LTI software

Lower energy cost of applications by
moving to most efficient platform at optimal
time and developing applications tuned for
virtualization. [T software

Business workloads and

workforces drive energy

: use in data centers, server
rooms, and with
departmental data.

Intelligent management of business data to
control energy use by dedupliction and
compression of data.

Information Management

Figure 1-3 IBM software design leadership
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1.1.4 Virtualization and consolidation

IBM hardware and software products support virtualization at the following levels
(as shown in Figure 1-4):

» Server virtualization

IBM builds advanced hardware virtualization into products, such as System z
and IBM Power systems and also supports virtualization products from
companies such as VMware. There is also the Virtualization Manager plug-in
for IBM Systems Director.

» Storage virtualization

IBM has one of the broadest range of disk, tape, and associated storage
products in the industry and provides industry-leading tiered storage and
deduplication products for unmatched storage virtualization.

» Client virtualization

IBM has a long history of providing client virtualization solutions, as well as
support for industry-leading solutions from other vendors such as VMware
and Microsoft®.

Server Virtualization Client Virtualization

Storage Virtualization

Up to 30-70% TCO savings Up to 25% less capacity needed Up to 40% overall TCO savings

facility costs.
33-70% hardware costs.

Up to 50% maintenance costs.

Up to 33% support costs.

= Up to 33-50% floor space and =

Up to $50,000 power savings
per 1,000 TBs of installed
storage.

Up to 60% migration costs
savings.

Up to 300% increase in
utilization

Up to 45% power savings.

Up to 90% deskside support.
Up to 50% on helpdesk.

Up to 75% in security and user
administration.
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1.1.5 Energy management tools

You cannot manage energy usage in the data center unless you have the tools to
monitor and actively manage power consumption. The IBM Systems Director
Active Energy Manager product is a tool that you can use to:

» Monitor power consumption and thermal signature at a system and device
level

» Manage the energy consumption of POWERS6 processor-based systems by
actively reducing the amount of power consumed during periods of reduced
utilization

» Better plan and budget for energy consumption by setting a cap on the
amount of power that supported systems can consume.

As shown in Figure 1-5, you can integrate Active Energy Manager into the Tivoli
software environment to provide a consolidated approach to data center
management and operations.

Graphical view with key Energy Cost
energy & thermal metrics Reporting
IBM Maximo Spatial - E I I_. {
(@ptional) - :
Centralized
Energy Views : : \ IBM|Enterprise Asset IBM Tivolil Usage
e WERUN p Management & Accounting
L~ . Fa o (optional) Manager (opt)
Energy IBIMI Tivoli'Monitoringfor Energy Management IBM Director Active
Reporting Energy Manager
=

INFORMATION FACILITIES & PROPERTY ASSETS
TECHNOLOGY

Figure 1-5 Integrating Active Energy Manager to the Tivoli management and operations environment
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1.2 Active Energy Manager integration into Tivoli

Active Energy Manager is integrated into Tivoli through the IBM Tivoli Monitoring
for Energy Management (ITMfEM) product. ITMfEM uses the IBM Tivoli
Monitoring infrastructure, taking full advantage of its capabilities.

ITMfEM unifies energy, thermal, and other environmental metrics from IT
equipment, data center infrastructure components, buildings and facilities,
enterprise assets, and custom energy monitoring agents into a single
management system that enables customers to have an integrated view of
energy usage. The solution includes the integration of information from a range
of leading power, cooling, and building management partners, allowing for a
holistic view of energy consumption with historical awareness, trending,
reporting, and rich visualization capabilities. ITMfEM provides a key link between
the domains of energy management and service management to help customers
reduce energy use while maintaining IT service levels.

IBM Systems Director and Active Energy Manager are included with ITMfEM.
ITMfEM provides many of the Active Energy Manager capabilities available with
IBM Systems Director, while extending the solution with additional capabilities as
well as integrating energy information from additional partners. The resources
that are monitored by Active Energy Manager, along with the energy and
environmental metrics collected for those resources, flow directly into ITMfEM.
Thus, you can take advantage of an existing Active Energy Manager installation
or deploy a complete Tivoli energy management solution that includes Active
Energy Manager.

You can install the ITMfEM Active Energy Manager component that is provided
with ITMfEM, and the resources and data begin flowing between Active Energy
Manager and ITMfEM. The resources that Active Energy Manager monitors
become resources that ITMfEM monitors. ITMfEM then communicates with
Active Energy Manager to obtain the energy and thermal metrics from those
resources as needed. When IBM Systems Director discovers new resources and
Active Energy Manager begins monitoring those resources, they flow
automatically into ITMfEM.

Resources and metrics received from Active Energy Manager are visualized in
the Tivoli Enterprise Portal workspaces. Energy and environmental metrics are
used in situation definitions to alert operations and facilities when thresholds are
reached or exceeded. These metrics are stored in the Tivoli Data Warehouse to
provide historical views and reports. You can use these ITMfEM reports to
analyze energy usage across the enterprise and to analyze energy metrics and
IT metrics together to understand utilization, cost, and opportunities for efficiency
gains. Included are over 20 reports, ready to use as is, that range from
industry-standard Data Center Infrastructure Efficiency (DCIE) metrics, to
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optimization recommendations for server equipment, with an ability to easily
create additional reports or dashboard views.

With the broad range of energy information that ITMfEM collects and the
predefined thresholding that the solution provides, resulting threshold exceptions
can generate events that are forwarded to the event management system, such
as Tivoli’'s Omnibus, and incorporated into the overall service desk.

The data from ITMfEM also enables additional capabilities that take advantage of
the energy information that is collected, as shown in Figure 1-6. For example,
you can combine the energy data from ITMfEM with the Tivoli Maximo® solution
to provide near real-time thermal heat maps of the data center. You can also
combine the data with Tivoli Usage and Accounting Manager to provide financial
accounting of energy usage. In addition, you can integrate the information with
Tivoli Business Service Manager to provide rich energy management
dashboards or to provide energy awareness at a business service level.

Delivering energy management capabilities across the infrastructure

Storage & Data

Optimize Energy
Efficiency of Assets

Integrated IT and

Facilities Alerts - )
Energy Efficient Business

Service Management

Optimization T —

¥ ;.‘
kS §\ae

Centralized Energy

Active Energy

EMERSON

e SIEMENS

Financial Views & Reporting Management Energy-Aware

Accounting for Provisioning and
Energy Scheduling
r ull = T
1l
INFORMATION DATA CENTER BUILDING ASSETS
TECHNOLOGY INFRASTRUCTURE INFRASTRUCTURE ¢
1 .
JOHNSON
CONTROLS
APC
—

Figure 1-6 Delivering energy management capabilities across the infrastructure
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For more information about these extended energy and environmental
management solutions, consult the IBM white paper Greening the data center
with IBM Tivoli software, which is available at:

http://www.ibm.com/software/tivoli/products/monitor-energy-management

1.3 IBM EnergyScale

Energy consumption is becoming an increasingly important issue in IT-based
businesses. The energy that is required to power and cool computers can be a
significant cost to the business, reducing profit margins and consuming
resources. In addition, the cost of creating a power and cooling infrastructure can
be prohibitive to business growth.

In response to these challenges, IBM EnergyScale technology was developed for
IBM POWERS processor-based systems. Although we discuss EnergyScale in
terms of the POWERG6 processor, this technology is applicable to, and will be
enhanced on, future models of the IBM POWER processor line.

EnergyScale provides functions that help you to monitor and control IBM server
power usage and cooling costs, which enables better facility planning, provides
energy and cost savings, enables peak energy usage control, and increases
system availability. Administrators can use EnergyScale capabilities to control
the power consumption and performance of POWERG6 processor-based systems
to meet their particular data center needs.

It is important to note that the EnergyScale architecture is specific to the IBM
POWERS®6 and later processors. Processors from other manufacturers implement
power saving techniques in different ways compared with the POWER
processors from IBM.

In this section, we describe the functions that EnergyScale provides along with
usage examples, hardware and software requirements, and information about
each of the functions that are available on IBM server offerings. All POWERG
processor-based systems support some, if not all, EnergyScale features. In turn,
most POWERSG systems support IBM Systems Director Active Energy Manager,
providing a single energy management interface to monitor and control these
systems.
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The family of POWERS server models available include the following (as shown
in Figure 1-7):

IBM BladeCenter JS12 Express
IBM BladeCenter JS22 Express
IBM BladeCenter JS23 Express
IBM BladeCenter JS43 Express
IBM Power 520 Express

IBM Power 550 Express

IBM Power 560 Express

IBM Power 570

IBM Power 575

IBM Power 595

VVYVYVYVYVYVYVYYVYY

Figure 1-7 IBM POWER processor-based systems family

The following sections describe each of the EnergyScale functions available on
IBM POWERG6 systems and their prerequisites. Note that all of the features
described might not be available on a particular model.
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1.3.1 Prerequisites

12

EnergyScale support has the following prerequisites:
» POWERS®6 processor or later

POWERS® is the minimum level that supports EnergyScale functions.
» Service processor firmware level

Support for EnergyScale functions is dependent on the level of firmware that
is installed on the IBM Power system’s service processor. Table 1-4 on

page 30 lists the functional support for EM340 level of firmware. Support for
previous levels of firmware is documented in IBM EnergyScale for POWER6
Processor-Based Systems, which is available at:

http://ibm.com/systems/power/hardware/whitepapers/energyscale.htm]
» Operating system version

EnergyScale requires the following levels of operating system support:

— Compliant

Operating systems that are EnergyScale compliant support the processor
core nap function and tolerate power savings and power capping. These
systems tolerate dynamic changes in processor speed, but are generally
unaware of them. That is, they cannot recalculate processor utilization
when power savings or power capping are in operation, and they report
processor utilization as though the processor or processors are running
unthrottled.

— Ready

Operating systems that are EnergyScale ready support the processor core
nap, power savings, power capping, and dynamic power savings functions.
They are also aware of dynamic changes in processor speed and are
ready to support energy aware applications. These systems generally
provide both processor time and scaled processor time in their system call
interfaces.

— Enabled

Operating systems that are EnergyScale enabled are EnergyScale ready
and also have performance and accounting tools that are aware of
dynamic changes in processor speed. On these systems, energy
awareness extends throughout the operating system's commands and
utilities.

For more information about processor utilization and accounting in a scaled
environment, refer to 1.3.11, “EnergyScale impacts on processor utilization
and accounting” on page 31.
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Table 1-1 shows the minimum operating system level that is required to
support EnergyScale functions and the compliance status of each operating

system.
Table 1-1 Operating system requirements
Operating system Compliant Ready Enabled
AIX 5.2TL10 5.3 TL6 5.3 TL6
5.3 TL6

SUSE Linux Enterprise Server SLES 10 SLES 10 Not supported
Red Hat Enterprise Linux RHEL 4.6 RHEL 5.1 Not supported
IBM i V5R4M5 V6R1MO Not supported

1.3.2 Trending

In the context of the EnergyScale architecture, trending is the name given to the
tracking of power consumption, thermal signature, and effective CPU percentage
over time. EnergyScale defines the following types of trending:

» Power trending
» Thermal trending
» CPU trending

In this section, we provide a brief discussion of each type of trending. For more
details about trending, refer to 6.7, “Viewing trend data” on page 221.

Power trending

EnergyScale provides continuous collection of real-time server power
consumption. Active Energy Manager can display or export this power usage
data. Administrators can use such information to predict data center power
consumption at various times of the day, week, or month. In addition, data can be
aggregated across a number of systems to identify anomalies, manage power
loads, and on certain models, enforce system-level power budgets.

Refer to the power capping examples that we describe in 7.3, “Setting a power
cap” on page 306 to learn how to use power trending data to set a power budget
(also referred to as a power cap).
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Note: The collection of power data on some POWERG6 systems, such as the
IBM Power 560 and IBM Power 570 models, requires that an intelligent Power
Distribution Unit (PDU+) provide power to the system. To learn how to set up a
PDU and use IBM Active Energy Manager in this environment, refer to
Chapter 8, “Using a PDU with Active Energy Manager” on page 367. Other
POWERS®6 systems collect power data internally using built-in power meters
and do not require additional hardware.

Thermal trending

Active Energy Manager can display a measured ambient temperature and a
calculated exhaust temperature. This information can help identify data center
hot-spots that need attention. Active Energy Manager can also monitor the
exhaust temperature and use the data to trigger an action, such as reducing
power to the system in the event of a dangerous rise in temperature.

CPU trending

When the power savings function is invoked, the processing power of the
POWERS®6 processor is throttled back by reducing the clocking frequency and
supplied voltage. The CPU is also throttled back when power capping needs to
enforce a cap. CPU trending, which Active Energy Manager displays, shows the
change in effective CPU speed relative to the rated speed (100%) over time.

1.3.3 Power savings

The power savings function is one of the key benefits of the EnergyScale
architecture on the POWERSG processor. As previously mentioned, it enables the
processing power of the POWERG processor to be throttled back by reducing the
clocking frequency and supplied voltage. This throttling can be implemented on
demand or scheduled using a policy.

For a system with a single logical partition, power savings is quite
straightforward. However, you need to experiment when implementing power
savings on a logically partitioned system where there are multiple processors.
The key point to note in this situation is that power savings is turned on at a
system level, not at a processor or partition level. Thus, all processors on a
POWERS®6 system are equally constrained in terms of their frequency (and,
therefore, processing capacity) when power savings is turned on.
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If all partitions in a system are using the same shared processor pool, there
should be no difference in the overall effect of power savings between multiple
partitions and a single partitioned system, because the CPU utilization is
averaged across all processors. Therefore, all partitions are equally affected,
depending on the type of power savings mode selected (static or dynamic).

However, in a situation where you have multiple processor pools (for example two
or more dedicated processor partitions), each partition might be affected
differently. For example, if you have a very busy dedicated processor partition
and an idle one, in the case of static power savings (and to a lesser extent
dynamic power savings - favor power savings), the system firmware throttles
back the frequency of all processors on the system equally, even though some
processors are busy and some are in an idle state. In this case, the busy partition
might suffer a decrease in performance, even though the average utilization
across all processors might be very low.

3

In this scenario, you might want to select the “power savings - favor performance’
option (Dynamic Power Saving) because this option essentially allows the
processors in all partitions to run unconstrained when required. It also saves
power during periods of low workload demands. You might not save as much
power as when using static power savings or dynamic power savings that favor
power savings.

Note that the algorithms built in to the firmware that control power savings try to
adjust for the fact that some processors in a multiple processor pool configuration
are very busy and some are idle. Instead of simply calculating an average
processor utilization across all pools, the algorithms adjust for the fact that some
processors are very busy and some idle. Therefore, the average utilization
calculated by the firmware can in fact be lower than the actual. This tends to
delay the onset of throttling of the busy partitions.
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Figure 1-8 shows the relationship between available processor capacity and the
processor capacity requested by the workload when power savings is either off
or not supported. In this case, the processor is running at 100% of its nominal
frequency (for example 5.0 GHz) and all of the processor capacity is available to
the workload (which varies over time as shown in the figure). Notice that the
processor runs at its nominal speed (100%) no matter what the workload is.

Power Savings
4 OFF

100+% ==
100%

95% == /

Available processor
capacity

60% -

/

Requested processor
capacity (workload)

Time

Figure 1-8 Power savings: Power savings OFF

In Figure 1-8, notice that the available processor capacity cannot rise above
100% even though there is a peak in the workload that can drive it higher.

There are two ways that you can activate power savings: statically or
dynamically. We describe both methods in the following sections.

Static power savings

Static power savings lowers the processor frequency and voltage on a system by
a fixed amount, thereby reducing the power consumption of the system while still
delivering predictable performance. This percentage is predetermined to be
within a safe operating limit and is not user configurable. See Table 1-2 on

page 22 for details about the actual percentage frequency drop and estimated
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processor power saved for each POWERG6 processor-based system model and
firmware release. On systems with supported firmware and supported DIMMs,
memory is also allowed to enter a low power state when no memory accesses
are occurring.

Active Energy Manager is the recommended user interface to enable or disable
static power savings mode, although it can also be switched on and off through
the Advanced Systems Management Interface (ASMI) and the Hardware
Management Console (HMC) interfaces. ASMI is the graphical interface to the
service processor on POWER6 machines, and the HMC controls IBM Power
systems for the purpose of logical partitioning and related functions.

Static power savings can be enabled based on regular variations in workloads,
such as predictable dips in utilization over night or over weekends. Also, static
power savings can be used to reduce peak energy consumption, which can lower
the total cost of power used. Note that when static power savings is enabled for
workloads with low CPU utilization, workload performance is not affected.

The only time that a power savings-capable system does not support operating
in power savings mode is during a system boot or reboot. Power savings can be
enabled at any time; however, if power savings is enabled prior to a system boot,
the processor voltage and frequency remains at the default (normal) levels until
the service processor firmware reaches a standby or running state. Immediately
before the firmware executes, the voltage and frequency enter power savings
mode.

If a system reboot occurs while in power savings mode, the voltage and
frequency are first raised back to normal levels. Following a successful system
reboot, the voltage and frequency are dropped back to power savings mode
levels. The power savings mode setting persists across system boots, service
processor resets, and the loss of AC power, unless the power outage is long
enough to drain the service processor's NVRAM battery, which retains the power
savings mode setting. If the administrator has set an AEM policy for this system,
AEM will put the system back into power savings mode, even if the NVRAM has
lost this data.

Power savings is only supported on systems with 4.0 GHz or faster POWERG6
processors. At lower frequencies the power saving realized by using the power
savings function is minimal and, therefore, is not implemented. Note that some
older versions of operating systems running on POWERG6 processor-based
systems might not report the correct information about utilization and accounting
if the machine is placed into power savings mode. Refer to 1.3.11, “EnergyScale
impacts on processor utilization and accounting” on page 31 for details.

Figure 1-9 shows a simplified view of the relationship between available
processor capacity and the processor capacity that is requested by the workload
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when static power savings is turned on. The available processor capacity is
reduced to a value that depends on the IBM Power system being used (refer to
Table 1-2 on page 22). This reduced processor capacity in turn places a hard cap
on the amount of work that the processor can perform, as shown by the
requested processor capacity curve in Figure 1-9.

Power Savings

Static Power Savings ON

100+% =
100% ==

95% ==

Available processor
capacity

.

60% ==

/

Requested processor
capacity (workload)

Time

Figure 1-9 Power savings: Static power savings ON

In Figure 1-9, notice that the available processor capacity cannot rise above the
imposed value even though there are peaks in the workload that could drive it
higher.

Dynamic power savings

Active Energy Manager includes the capability to implement an enhanced
version of power savings called dynamic power savings. Active Energy Manager
is the only interface that supports the activation of dynamic power savings.

Dynamic power savings varies the processor frequency and voltage based on
the utilization of the system’s POWERSG processors, where utilization is
proportional to workload. The frequency and utilization of a processor are
inversely proportional for most workloads, where utilization is defined as the
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percentage of the processor’s capacity that is used to satisfy the workload
demands. Therefore, for a constant workload, as the frequency of a processor
decreases, its utilization increases.

Dynamic power savings takes advantage of this relationship between processor
frequency and utilization to detect opportunities to save power, based on
measured real-time system utilization. As system utilization decreases, the
processor frequency can be turned down to match. Therefore, the POWERG
processor’s utilization can still be maintained at a high level for a reduced
workload using dynamic power savings. At lower workloads, power consumption
(and therefore heat produced) are reduced without adversely affecting system
performance.

To summarize, as the workload demands on the POWERS6 processor go down,
the processor’s processing capacity is throttled back to match. Conversely, when
the workload increases, the processor is throttled up to provide additional
processing capacity to match the increased workload.

At higher workloads, the performance implications of activating dynamic power
savings depend on whether the favor system performance or favor system power
savings option is configured in Active Energy Manager. When dynamic power
savings is enabled in either mode, the system firmware continuously monitors
the performance and utilization of each of the system's POWERS processor
cores. Based on this data, the firmware dynamically adjusts the processor
frequency and voltage, reacting to changes in workload within milliseconds to
maintain acceptable performance, and also deliver power savings when the
workload drops.

When a system is idle, the system firmware lowers the frequency and voltage to
static power savings values. When fully utilized, the maximum frequency varies,
depending on whether the favor system performance or favor system power
savings option is selected:

» If the administrator selects the favor system power savings option and a
system is fully utilized, the system firmware reduces the maximum processor
frequency to 95% of the nominal value.

» If the favor system performance option is selected, the maximum processor
frequency can climb to 100% of nominal and might in fact exceed nominal on
certain platforms under ideal environmental conditions.

Refer to Table 1-3 on page 22 for more details about how dynamic power savings
affects processor frequency on each supported platform.
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Dynamic power savings that favor power savings

Figure 1-10 shows a simplified view of the relationship between available
processor capacity and the processor capacity requested by the workload when
dynamic power savings (favor power savings) is turned on. The available
processor capacity is reduced to a value which depends on the IBM Power
system being used (refer to Table 1-2 on page 22). However, if the workload
requires more processor capacity, the processor frequency increases
automatically to allow for this up to 95% of nominal, at which point it is capped.

In Figure 1-10, notice that the available processor capacity cannot rise above
95% of nominal even though there is a peak in the workload that could drive it

higher.
Power Savings
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[favor power savings)
100+% ==
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Figure 1-10 Power savings: Dynamic power savings ON (favor power savings)
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Dynamic power savings that favor performance

Figure 1-11 shows a simplified view of the relationship between available
processor capacity and the processor capacity requested by the workload when
dynamic power savings (favor performance) is turned on. For some IBM Power
systems the available processor capacity can rise above 100% of nominal to a
value which depends on the IBM Power system being used (refer to Table 1-2 on
page 22). This increase in processing power results from the ability to overclock
the processor to a frequency above 100%. Note that in this case, you might
actually use more power than if dynamic power savings is turned off.

Dynamic power savings that favor performance does not constrain the amount of
work performed but does save power when the workload requirement is low.
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Figure 1-11 Power savings: Dynamic power savings ON (favor performance)

Note that dynamic power savings is mutually exclusive with static power savings
mode. Therefore, only one of these modes can be enabled at a given time. Also,
dynamic power savings is only available on systems with a supported firmware
level, and on systems that are managed by Active Energy Manager. Refer to
Table 1-4 on page 30 for details.
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When either static power savings or dynamic power savings is enabled, power
saving is achieved by lowering the processor frequency (clocking rate) and
voltage. Table 1-2 shows the maximum frequency drop and corresponding power
saving for each supported IBM Power system model.

Table 1-2 Maximum frequency drop and estimated power saving

IBM Power system model Maximum frequency | Estimated maximum
drop power saving

5.0 GHZ IBM Power 595 20% 25 - 35%

5.0 GHz IBM Power 5702 14% 20 - 30%

5.0 GHz IBM Power 570° 25% 35 - 45%

4.4 GHz IBM Power 5702 8% 5-15%

4.4 GHz IBM Power 570° 14% 20 - 30%

All 4.2 GHz IBM Power systems? 5% 5-10%

All 4.2 GHz IBM Power systemsP 14% 20 - 30%

JS12 blade server 10% 10 - 20%

All other systems with power savings | 14% 20 - 30%

support

a. With GX dual port RIO-2 attachment
b. Without GX dual port RIO-2 attachment

As shown in Table 1-2 on page 22, the estimated maximum power saving is
greater than the maximum frequency drop of the processor (which can be
equated to a drop in processor capacity). This behavior is termed super-linear.
The downside of super-linear behavior is that, if the processor capacity is
increased by overclocking, the increase in power consumption is considerably
greater than the increase in capacity (as measured by the increase in frequency).

Table 1-3 shows the maximum processor frequencies for IBM Power systems
that support dynamic power savings.

Table 1-3 Maximum frequencies for dynamic power savings

Power system model Favor performance Favor power savings
JS12, JS22 blade (<4.0 GHz) 101.5% 95%
JS12, JS22 blade (>4.0 GHz) 100% 95%
IBM Power 520, 550 (>4.0 GHz 100% 95%
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1.3.4 Power capping

With power capping you can specify a cap or limit on the power consumption for
a system or group of systems which each system’s firmware tries to enforce. If

the cap is reached, the speed of the processor is throttled back and the voltage is
reduced to try and keep the power used by the managed system under the cap.

Power capping is positioned as a planning and budgeting tool rather than a
power saving technique as such. However, the saving of power is implied by
better utilization of existing power capacity.

In most data centers and other installations, when a system is installed, a certain
amount of power is allocated to it. Generally, the amount of power allocated is
what is considered a safe value and typically has a large margin of reserved,
extra power that is never used. This is called the margined power.

The main purpose of power capping is not to reduce power to a system (although
it can do that) but rather to allow a data center administrator the ability to
reallocate power from current systems to new systems by reducing the margined
power that is assigned to the existing systems. In other words, power capping
allows an operator the ability to add exira systems to a data center that
previously had too much power allotted to its current systems. Power capping
does this by guaranteeing that a system will not use more power than the power
that is assigned to it, within certain defined limits.

Previously, the data center administrator had to plan the power consumption of
the data center based on the Underwriters' Laboratories (UL) rating on the back
of the servers being installed. This UL rating, commonly referred to as label
power or nameplate power, represents the absolute worst case amount of power
that the system can ever draw and is based on the capacity of the system’s
power supplies. It has to take into account a fully-configured system with the
highest power usage components at the highest possible workload under the
worst environmental conditions. This particular situation is almost always a highly
unlikely scenario.

Power capping is similar to power savings in that both functions restrict the
capacity of the processor in order to reduce power consumption. However, power
savings is either on or off, whereas a power cap can be set between a minimum
value (called a minimum power cap or Pcap min) and a maximum value (called a
maximum power cap or Pcap max). These values are determined by an algorithm
that takes into consideration all of the power-consuming devices within the
managed system and an assumed workload.

Pcap min and Pcap max are calculated to ensure that the managed system
always operates within safe power limits. If power capping needs to be enforced
by the service processor firmware, it is the processor that has its power reduced,
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not other devices within the system such as disk drives or memory slots. When a
power cap needs to be enforced, the service processor firmware turns down the
processor’s voltage and clocking rate to reduce power consumption to the
required Pcap level.

Setting the power cap to Pcap min or Pcap max means that throttling starts to
occur if power consumption reaches this value. For Pcap min, the amount of
throttling depends on the propensity of the managed system to use power in
excess of Pcap min. The degree of throttling will be somewhere between zero
and the architected maximum. For Pcap max, the amount of throttling similarly
depends on the propensity of the managed system to use power in excess of
Pcap max, but throttling is far less likely to occur than if the power cap is set to
Pcap min.

The BladeCenter management module displays information about allocated
power and the power capping range for individual blade servers. The allocated
maximum power cap for a blade server is not the worst case maximum amount of
power that the blade server can consume (the label power), but is a typical
maximum across various hardware configurations. This allocated maximum
power cap is used by the management module to budget a typical maximum
amount of power for a given blade server to determine if the blade server will fit
within the BladeCenter domain’s power budget and be allowed to power on. The
maximum power in the power capping range for a blade server will be different
than the allocated maximum power. The maximum power in the power capping
range reflects the nameplate power for the blade server.

Implementing IBM Systems Director Active Energy Manager 4.1.1



Figure 1-12 shows a simplified view of how hard and soft power capping are
implemented.

Power Capping
Watts

Label (nameplate) power
- Related to capacity of power supplies

Power cap (max)
T - Fully configured + processors at maximum
Hard capping region
- Cap is guaranteed

Power cap (min)
T - Fully configured + processors at minimum
Soft capping region
- Cap not guaranteed

l

Power cap (soft)
T - Typical configuration + processors at minimum

Minimum power requirement

Figure 1-12 Power capping implementation (simplified view)

Hard power capping

The system firmware calculates the Pcap max and the Pcap min according to an
algorithm that considers the configured hardware as well as the potential
workload on the processor. Notice that Pcap max is always less than the
system’s label (nameplate) power.

A power cap set between Pcap min and Pcap max is guaranteed not to exceed
the power cap setting. To guarantee this, extreme system configuration and
environmental conditions must be taken into account. Setting a power cap in this
region allows for the recovery of some margined power, but in many cases no
actual energy is saved because the allowable range is still well in excess of what
the system typically consumes.

In cases where hard power capping needs to be enforced (the actual power
consumption rises above the power cap), the system firmware reduces the
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processor frequency and voltage to bring the power consumption back under the
power cap setting. This mechanism is the same mechanism that is used to
implement power savings.

Note: The hard power capping region is referred to as the guaranteed range in
the Active Energy Manager graphical user interface.

Soft power capping

Soft power capping extends the allowed power capping range down to lower
values, beyond the hard power capping region that can be guaranteed for all
configurations and environmental conditions. The extended range is called the
soft power cap region, or not guaranteed range in the Active Energy Manager
graphical user interface. You can think of the lowest value to which a soft power
cap can be set as Pcap soft. Soft power capping is only supported on IBM
POWERS®6 systems, not x86 architecture servers.

By setting a power cap in the soft power capping region, the system can save
power by throttling back the processors with a corresponding lower level of
performance. As for hard power capping, the technique used is the same as for
power savings, that is by lowering the processor frequency and voltage. The
performance impacts of a particular soft power cap setting can be determined
using the power trending and CPU speed information displayed using Active
Energy Manager.

Note: A soft power cap is not guaranteed because the system firmware might
not be able to reduce power consumption down to the power cap setting. In
this case, an alert is logged in the IBM Systems Director event log.

A soft power cap setting will hold in most cases, depending on external factors
such as room temperature. However, even if the soft power cap value is
exceeded, the power consumed will never exceed Pcap Min, which is
guaranteed.

If the power management goal is to try and meet a particular power consumption
limit that is more representative of the actual power used, then soft power
capping might be the preferred option. However, because it is not guaranteed,
you cannot rely on it for power planning and budgeting purposes. Soft power
capping works on a “best effort” basis.
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Note: Failure to enforce a soft power cap below the minimum-guaranteed
range is not an error and will not result in the system firmware entering safe
mode. The system continues to operate normally with all EnergyScale
features at the minimum-supported frequency until the soft power cap is
disabled or raised.

Safe mode

Certain failures can cause the system firmware to enter a safe mode. In safe
mode all power and thermal information is longer reported to Active Energy
Manager. An error is logged when safe mode is entered. When safe mode is
entered and a power cap is set, the firmware drops the system to the power
savings mode voltage and frequency to guarantee that the power cap set is still
held. To re-enable full EnergyScale functionality, a firmware update, FRU
replacement, or complete recycle of the system must be completed. If the
problem that originally caused the system to enter safe mode is still present, the
system re-enters safe mode and generates an additional error event.

1.3.5 Processor core nap

The IBM POWERG processor can use a low power mode called processor core
nap that halts execution when there is no work for the processor core to perform.
The hypervisor firmware running on the POWERG processor can use processor
core nap as a general purpose idle state. This capability is always available, and
is not controlled by AEM.

There are a maximum of two threads available on IBM Power processors. The
second thread is made available when Simultaneous Multithreading (SMT) is
turned on.

If the operating system detects that a processor thread is idle, it yields control of
the thread to the hypervisor. The hypervisor immediately puts the thread into a
nap state. If the operating system yields control of the second thread, and the
processor core belongs to a dedicated processor partition, the second thread
also enters nap mode. If the processor core is in a shared processor pool (used
by multiple partitions) and if there is no micro-partition to dispatch, the hypervisor
also puts the second thread into nap mode.

When both hardware threads running on a given processor core enter nap mode,
the whole core enters nap mode, which allows the hardware to clock off most of
the circuits inside the processor core. Reducing active power consumption by
turning off the clocks allows the temperature to fall, which further reduces static
power leakage of the circuits, resulting in additional power savings.
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Capacity-on-demand processor cores are kept in core nap until they are
activated and return to core nap whenever they are deactivated.

1.3.6 Energy optimized fan control

On supported POWERS6 systems, the firmware can adjust fan speed dynamically
based on power consumption, altitude, ambient temperature, and power savings
mode. Systems are designed to operate in worst case environments, that is in
hot ambient temperatures, at high altitudes, and at high utilization. Typically, not
all of these conditions are experienced by the system simultaneously.

When no power savings setting is enabled, fan speed is based on ambient
temperature and assumes a high-altitude environment. When a power savings
setting is activated (either static power savings or dynamic power savings), fan
speed varies based on power consumption, ambient temperature, and altitude (if
specified). Note that altitude is not sensed automatically but can be set manually
for a system in Active Energy Manager (“Setting the altitude for a resource” on
page 211). If no value for the altitude is set, the system assumes a default value
of 350 meters above sea level.

1.3.7 Processor folding

While processor core nap provides substantial energy savings when processors
become idle, additional savings can be realized if processors remain idle by
intent rather than by default. Processor folding is a consolidation technique that
adjusts dynamically, over the short-term, the number of processors that are
available for dispatch to match the number of processors that are demanded by
the workload. As the workload increases, the number of processors made
available increases, whereas as the workload decreases, the number of
processors made available decreases. Active Energy Manager does not control
this feature.

Processor folding increases energy savings during periods of low to moderate
workload because unavailable processors remain in low power idle states longer
than they otherwise would. Because the idle condition is intentional, the
hypervisor can also exploit special purpose idle states that can reduce power
consumption even further than with nap mode alone but without the stringent
latency requirements of the nap function. Processor folding achieves power
savings similar to what could be achieved by intelligent, utilization-based logical
partitioning configuration changes, but it does so with much greater efficiency
and fidelity, and without impacting the configuration or processor utilization of the
partition.
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Processor folding can be enabled only with folding-aware service processor
firmware (minimum level EM340) and operating system levels as follows:

v

AIX 5.3 technology level 9
AIX 6.1 technology level 2
IBM i 6.1 with PTF MF45515
Linux is not supported

vYvyy

1.3.8 EnergyScale for I/O

EnergyScale for I/O support is available on all POWERS6 processor-based
systems and the expansion units that they support. Note that EnergyScale for I/0
applies to hot pluggable PCI slots only. Power controls for other types of 1/0
features and built-in (embedded) PCI adapters are not visible to the firmware, so
they cannot be powered off independently of their enclosure power. Active
Energy Manager does not control this feature.

IBM Power systems turn off pluggable PCI adapter slots that are not being used
automatically. This automatic shut off saves approximately 14 watts per slot. A
PCI adapter slot is considered not being used when the slot is empty, when the
slot is not assigned to a partition, or when the partition to which the slot is
assigned is not turned on.

A PCl slot is turned off immediately by system firmware when it is removed
dynamically from the partition to which it was assigned and when the partition to
which it is assigned is turned off. It is also powered off immediately by the system
firmware if the adapter is physically removed from the slot, although such hot
removal of PCl adapters is not supported. The user needs to explicitly power off
the slot using the 1/0O adapter concurrent maintenance utilities prior to removing
the installed adapter. Furthermore, system firmware scans all pluggable PCI
slots automatically at regular intervals looking for slots that meet the criteria for
not being in use and then turns off these slots. Thus, when the system is
powered on, any slots powered on but not in use are powered off.

The power saving achieved by EnergyScale for I/O is factored into the calculation
of the minimum and maximum allowable power cap values.

1.3.9 EnergyScale user interfaces

The primary user interface for EnergyScale functions on a POWERG
processor-based system is Active Energy Manager running on IBM Systems
Director. For customers who do not have IBM Systems Director and Active
Energy Manager, the activation of static power savings mode (only) is also
supported from the Advanced System Management Interface (ASMI) or a
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controlling Hardware Management Console (HMC). Static power savings mode
is the only EnergyScale feature supported using ASMI and HMC.

Note that Active Energy Manager is the preferred user interface for setting power
savings because it provides far more flexibility and function than ASMI or HMC.
For information about how to work with the HMC and ASMI interfaces to turn on
static power savings, refer to Going Green with IBM Systems Director Active
Energy Manager 3.1, REDP-4361.

1.3.10 EnergyScale functions by IBM Power system model

Table 1-4 shows the EnergyScale functions for each supported IBM Power

system model. Note that the supported EnergyScale functions vary according to
the installed level of firmware on the system’s service processor (FSP).

Note: Table 1-4 is correct for firmware level EM340.

Table 1-4 EnergyScale functions by IBM Power system model (firmware level EM340)

EnergyScale function IBM IBM IBM IBM IBM IBM IBM
Power Power Power Power Power Power Power
blades: | servers: | servers: | servers: | servers: | servers: | servers:
Js12 560/570 | 570 520/550 | 520/550 | 575 575/595
JS22 <4GHz | >4GHz | <4GHz | 24GHz | <4GHz | 24 GHz
JS23
JS43

Power trending Yes No® No® Yes Yes Yes Yes

Thermal and CPU trending | Yes® No® No3 Yes Yes Yes Yes

Static power savings*: ° Yes No Yes No Yes No Yes

Dynamic power savings1 Yes No No No Yes No No

Hard power capping4 Yes No No Yes Yes No No

Soft power capping1 Yes No No No Yes No No

Enhanced fan control No’ No No No Yes No No

Processor nap Yes Yes Yes Yes Yes Yes Yes
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EnergyScale function IBM IBM IBM IBM IBM IBM IBM
Power Power Power Power Power Power Power
blades: | servers: | servers: | servers: | servers: | servers: | servers:
JS12 560/570 | 570 520/550 | 520/550 | 575 575/595
JS22 <4GHz | 24GHz | <4GHz | 24GHz | <4GHz | 24 GHz
Js23
Js43

Processor folding? Yes Yes Yes Yes Yes Yes Yes

EnergyScale for I/0 No’ Yes Yes Yes Yes Yes Yes

1 Active Energy Manager is required to enable this function.
2 Refer to 1.3.7, “Processor folding” on page 28 for minimum operating system requirements.
3 An iPDU can be used to provide this support.
4 Can be enabled by Active Energy Manager 3.1 or 4.1.

5 Can be enabled using ASMI or HMC.

6 Chassis level only.

7 Fans and 1/O are controlled at a BladeCenter chassis level, not blade level.

1.3.11 EnergyScale impacts on processor utilization and accounting

Historically, CPU elapsed time on a server was used to measure both processor
utilization (the percentage of processor clock cycles that are being used to
perform work) and accounting (processing time for a given job). Every tick of
processor time represented the same amount of processing capacity and work
performed because the processor operated at constant speed.

IBM POWERS6 processor-based systems with EnergyScale technology introduce
variable processor speed due to the implementation of the power savings and
power capping functions. Because the speed (clocking frequency) of the
processor can change, the processing capacity also changes correspondingly. A
tick of processor time at reduced frequency (power) performs the same amount
of work as a tick of processor time at full power. However, if there are fewer ticks,
less work is performed. Therefore, elapsed processor time alone cannot be relied
on to measure both processing capacity and work performed.

To address the challenge of measuring both processing capacity and work
performed, the IBM POWERSG processor implements a new processor
timekeeping facility that can be used to adjust for the relationship between
elapsed time and processing capacity in a variable processor frequency (speed)
environment.

Prior to the development of POWERSG processors, processor utilization on IBM
POWER processors was measured by the processor utilization resource register
(PURR). Every tick of PURR represented the same processing capacity because
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there was no capability to change the clocking rate. Therefore, PURR based
processor time could be used for both processor utilization and accounting.

The POWERG processor also includes a scaled PURR (SPURR) to measure
processor utilization in a variable speed processor environment.

For example:

» When the POWERS processor is operating at full speed, the PURR and
SPURR tick in lockstep.

» When the POWERS processor is operating at reduced speed, the SPURR
ticks slower than the PURR because each processor cycle is longer.

» When the POWERS6 processor is operating at half speed, the SPURR ticks at
half the rate of PURR.

» When the POWERSG processor is operating in excess of full speed, the
SPURR ticks faster than the PURR.

Scaled processor time measures processing capacity relative to the reduced

speed of the processor. If the processor is indeed running at full speed, then

processor time and scaled processor time are one and the same. The ratio of
scaled processor time to processor time is the relative processor speed.

To summarize, processor utilization using SPURR is relative to the reduced
processor processing capacity. Therefore, a SPURR enabled operating system
accurately accounts for reduced processing capacity when calculating processor
time (ticks). With PURR, the operating system does not adjust for the reduced
processing capacity and therefore reports more processing time (processor ticks)
than actual processor time. In terms of processor utilization, PURR could report
100% processor utilization when the processor is in power savings mode
whereas a SPURR enabled operating system would always report < 100%
utilization.

While the addition of scaled processor time provides the information necessary
to accurately measure processor utilization in a variable processor speed
environment, but it does not address the ambiguity of processor time in the
historical context. Simply stated, whether a processor time value in an existing
environment should represent PURR based processor time or SPURR based
processor time is open to interpretation. In some contexts, such as when
processor utilization data is to be used to determine how many more jobs should
be started to consume idle capacity, PURR based processor time is appropriate.
In other contexts, such as when process accounting data is used for billing
purposes, SPURR based processor time might be more suitable.
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There is no single best answer to handle all cases, and in fact, the issue has not
been uniformly addressed by all operating systems:

» InIBMiand Linux, processor time remains PURR based. The result is that
IBM i and Linux performance tools that use processor time remain accurate,
but they do not take into account processor speed variations. Versions of
IBM i and Linux that are EnergyScale-ready provide additional SPURR based
scaled processor time in some APIs and performance tools that also provide
PURR based processor time.

» In AlX, processor time is SPURR based rather than PURR based, which
means that accounting and performance tools are accurate irrespective of
processor speed variations. AlX also continues to make PURR based
information available through performance tools and APls.

1.4 Introducing x86 energy management techniques

In this section, we provide a brief introduction to the energy management
techniques used in x86 architecture processors—System x, BladeCenter, and
iDataPlex servers—and how Active Energy Manager can use these techniques.

x86 architecture processors provide two fundamental mechanisms for controlling
power consumption:

» P-states or processor performance states
» T-states or processor throttling states

These mechanisms are the two primary controls used to reduce power
consumption on x86 machines. They both employ the same general principle
which is that a processor consumes less power when running slower. However,
they differ in how they slow the processor down.

» P-states

The P-states mechanism is used on x86 architecture servers to implement
the equivalent of power savings on IBM POWERS6 processors. P-states is
turned on in the x86 server’s BIOS and is thereafter controlled by the installed
operating system. When enabled in the BIOS, the operating system has the
option of doing power savings or not. The user decides what happens by
setting an operating system-level power policy. If not enabled in the BIOS, the
operating system cannot do power savings.
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Figure 1-13 shows an example of the BIOS CPU options that can be set on a
typical x86 server. To enable P-states (and therefore power savings) on an
x86 server, change the Processor Performance States option from Disabled
to Enabled.

CPU Options

Active Energy Manager [ Capping,Enabled ]
Processor Performance States [ Disabled ]
Clustering Technology [ LogicaizMode, ]
Processor Adjacent Sector Prefetch [ Disabled ]

Processor Hardware Prefetcher [ Disabled ]
Processor Execute Disable Bit [ Enabled ]
Intel Virtualization Technology [pEnabled
Processor IP Prefetcher [ Disabled ]
Processor DCU Prefetcher [ Disabled ]
CillE [ Enabled ]

Figure 1-13 Enabling P-states for power savings on an x86 server

The P-states mechanism involves running the processor clock at a lower
frequency. This results in less power consumption because power
consumption is proportional to clock speed. P-states has the additional
advantage that a processor running at a lower frequency can operate at a
lower voltage which further reduces power requirements. The combination of
the two provides a super-linear reduction in power consumption, with a very
good power-performance trade-off.

These processor performance states can be changed very quickly in
response to processor demand while software continues to execute. This
technique allows the operating system to provide automatic scaling of the
processor's power consumption in response to varying workloads, with no
required user intervention and no perceivable effect on system performance.

Note: Active Energy Manager cannot control power consumption using
P-states. However, Active Energy Manager can only report whether or not
the operating system is controlling power saving.

The P-states mechanism is an example of a Dynamic Voltage/Frequency
Scaling (DVFS) mechanism where both frequency and voltage are reduced.
Intel®'s implementation of DVFS is called Demand Based Switching (DBS)
whereas AMD calls their implementation PowerNow!.
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» T-states

The T-states mechanism involves running the processor clock at the nominal
frequency, but periodically stopping, or gating, the clock. Therefore, this
technique is often referred to as clock gating. The processor still runs at its
nominal speed, but some clock cycles are not made available for executing
instructions. The result is an effective decrease in clock speed with a
corresponding reduction in power consumption. Clock gating provides a very
effective method of reducing power (and therefore temperature), but the
resulting decrease in performance is greater than when using P-states.

Clock gating is generally used in scenarios where processor temperature is
too high. In this case, the goal is simply to reduce processor power (and
therefore temperature) as quickly as possible to avoiding damaging the
processor, without concern about the resulting impact on performance.

The Active Energy Manager power capping function exploits clock gating in
order to enforce a power cap setting on x86 architecture servers. Active
Energy Manager only supports hard power capping in an x86 environment.

As shown in Figure 1-13 on page 34, to enable T-states (and, therefore,
power capping) on an x86 server, change the Active Energy Manager option
from Capping Disabled to Capping Enabled.

The T-states mechanism is an example of a Dynamic Frequency Scaling
(DFS) mechanism where only the frequency is reduced while the voltage is
unchanged.

P-states and T-states are discussed in the document Advanced Configuration
and Power Interface Specification, which available at:

http://www.acpi.info/DOWNLOADS/ACPIspec30b.pdf
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Planning for Active Energy
Manager

In this chapter, we introduce IBM Systems Director and the Active Energy
Manager plug-in. We also discuss the terminology and concepts of Active Energy
Manager and the new features of Active Energy Manager Version 4.1.1.

We explain the hardware and software requirements, the devices that can be
monitored and managed by Active Energy Manager, how to download Active
Energy Manager in preparation for installation, and the licensing requirements of
Active Energy Manager.

We discuss the following topics in this chapter:

2.1, “Introduction to IBM Systems Director” on page 38
2.2, “Active Energy Manager product overview” on page 41
2.8, “Requirements” on page 53

2.4, “Downloading Active Energy Manager” on page 63
2.5, “Licensing” on page 64

2.6, “Backup and recovery” on page 68

vyVYyVYVYYVYyYy

Tip: For additional planning information, see the Active Energy Manager 4.1.1
Information Center:

http://publib.boulder.ibm.com/infocenter/director/v6rix/index.jsp?to
pic=/aem_410/frb0_main.html
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2.1 Introduction to IBM Systems Director

IBM Systems Director is an integrated suite of tools that improves and facilitates
the management of physical and virtual systems across an heterogeneous
environment including Intel Linux, Power Linux, AIX, Windows®, i5/OS® and
System z, running on IBM Hardware, as well as on x86-based non-IBM
Hardware.

From a single Web browser interface, you can:

»

Monitor the hardware status from different system environments

IBM Systems Director generates an event if, for example, server redundancy
is lost when one of the components fails (power supply, hard disk, CPU, and
so forth) or even if a component is about to fail (as indicated by Predictive
Failure Analysis’).

Collect inventories from each managed server

IBM Systems Director can generate a detailed report of each hardware
component (FRU, firmware versions, and so forth) and software applications
installed on the systems.

Automate processes

IBM Systems Director can automate the processes required to enable a
proactive environment, upgrading hardware components to a certain firmware
level, installing software updates, or reducing energy costs bringing down
power consumption through Active Energy Manager.

Monitor and manage the power usage of system

IBM Director through Active Energy Manager is able to control power in the
data centers. This feature will be described later in this publication.

Manage virtual environments

IBM Systems Director help to analyze, visualize and manage different virtual
environments including HMC, IVM, Microsoft Virtual Server, VIO, VMware
ESX, VMware ESXi, VMware VirtualCenter, Xen, and z/VM®.

Deploy operating systems images

Through Tivoli Provisioning Manager for OS Deployments, IBM Director
performs unattended operating system installations and creates and deploys
operating system images.

1

Predictive Failure Analysis (PFA) is a proprietary IBM technology that can predict the failure of
supported hardware components using advanced heuristic techniques and periodic
self-diagnostics. IBM includes PFA on selected models for power supplies, processors, memory,
hard drives, and fans.
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» Monitor the usage of hardware and software resources

IBM Director enables the use of thresholds to generate an event when
resources are reaching a predefined maximum limit (that is CPU, memory,
and hard disk usage) or when the status of a process, application, or service
changes.

» Simplify server connections and adding failover capabilities

With BladeCenter Open Fabric Manager, IBM Systems Director provides 1/0
virtualization of Ethernet MAC and Fibre Channel WW Names to reduce
configuration complexity. In addition, it adds capabilities to monitor blade
servers for failure events and to take automatic actions to fail over from a
faulty blade to a cold standby blade.

Figure 2-1 on page 40 shows the IBM Systems Director server topology. IBM
Systems Director architecture has a central IBM Systems Director Server
component and agents installed on the managed end-points either the Common
Agent and smaller-footprint Platform Agent. Each agent provides a different
footprint size, level of performance, and set of management functions. IBM
Systems Director can also discover and manage some systems on which neither
of these operating-system agents is installed, but the level of management is
limited.

IBM Systems Director Server can also be configured to forward alerts to
higher-level enterprise managers, including:

» CA Unicenter NSM

HP OpenView

Tivoli NetView®

Tivoli Enterprise

Microsoft Systems Center Operations Manager
Microsoft Systems Management Server

vVvyyvyyvyy
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Figure 2-1 IBM Systems Director 6.1 Topology
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2.2 Active Energy Manager product overview

IBM Systems Director Active Energy Manager is an IBM Systems Director
plug-in. It provides power management functions on top of the base IBM
Systems Director product.

Active Energy Manager monitors and manages the power and cooling needs of
IBM servers and BladeCenter systems. Non-IBM systems can also be monitored
using metering products, such as intelligent power distribution units (iPDUs or
PDU+), sensors, and integration with infrastructure software.

Some tasks that you can perform on Active Energy Manager resources include:
» Monitoring power consumption data

» Collecting power consumption data

» Managing power, including

— Setting power savings options
— Setting power caps
— Automating power-related tasks

» Configuring metering devices, such as PDUs and sensors

» Exporting data

» Viewing events

» Calculating energy cost

» Setting thresholds

» Creating and setting power policies

» Monitoring of power and cooling equipment that affect the IT resources
The first step in making a data center run more efficiently is to understand the
power and cooling characteristics of the individual pieces of equipment using

real-time monitoring in Active Energy Manager. Using Active Energy Manager,
you can take steps to save energy costs.

For example, a data center using the Liebert SiteScan Web application from
Emerson Network Power to manage power and cooling equipment can
collaborate with Active Energy Manager to collect and view data, resulting in an
integrated view of where power is used in the data center and where additional
cooling might be required.

Energy management functions are also integrated with IBM Systems Director
functions. For example, you use the same interface to set energy-related
thresholds as other thresholds that are set in IBM Systems Director. Also, when
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viewing system properties in the IBM Systems Director resource navigator, you
can view Active Energy Manager properties. You can even display a thumbnail
view of an energy trending graph within IBM Systems Director to call attention to
the most critical systems. In addition, most Active Energy Manager tasks are
scriptable using the systems management command-line interface.

Active Energy Manager is part of a larger energy-management implementation
that includes hardware and firmware components. For more information, see IBM
Project Big Green at:

http://ibm.com/press/us/en/presskit/21440.wss

2.2.1 Architecture

42

This section shows how the different parts of the IBM Systems Director and
Active Energy Manager environments relate to each other and describes the
various terms that we use throughout this chapter.

Figure 2-2 shows a high-level view of the IBM Systems Director and Active
Energy Manager environments and their object management domains.

Implementing IBM Systems Director Active Energy Manager 4.1.1


http://ibm.com/press/us/en/presskit/21440.wss

IBM Systems Director Server

IBM Systems Director Web interface
HTTP Rangueent IBM Systems Director command line
HTTPS Server Common Agent

Active Energy Manager

A 4
SynapSense

Managed

Endpoints SmartWorks Sensors
Sensatronic

APC ISXC

| l | ST X , ) P Facility
[PDU+][1chJ [rme || [ ra %M_JUM | software

[ SE ] [ ng ]-— PDULEJ @c :’-'\RU EMU others

y A 4 A 4
System z Power System x BladeCenter
servers Systems servers servers —
A

x86, Power

W Managed objects
Storage systems

A

Non-IBM servers [«
Older IBM systems

Figure 2-2 IBM Systems Director and Active Energy Manager object management domains

Figure 2-2 illustrates the following components:

» Managed objects are objects that can be managed by an Active Energy
Manager server through the Active Energy Manager endpoints. It comprises
Storage, older IBM servers that do not support Active Energy Manager, and
non-IBM servers.

» Active Energy Manager integrates facility software that are management
applications for collecting energy data from all the equipment in a data center
such as uninterruptible power supplies, PDUs, Computer Room Air
Conditioning (CRACSs), Air Removal Units (ARUs), Environmental Monitoring
Units (EMUs), and so forth.

» Sensors are metering devices that monitor values such as the power use,
temperature, humidity, and dew point of other resources.
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» Power Systems™ (System p® and System i with POWER processors) can be
managed by Active Energy Manager. Active Energy Manager can manage
the power of a Power system in one of the following ways:

Directly, by communicating with the system’s integrated Flexible Service
Processor (FSP).

A POWERS®6-based System i, System p, or Power 5xx system always has
an integrated FSP that provides management capabilities. You normally
communicate directly with the FSP to power manage a POWERG system
only when it is not managed by an HMC.

If the POWERBG6-based system is being managed by IVM, Active Energy
Manager communicates directly to the FSP. AEM does not communicate
directly with IVM.

Indirectly, by communicating with the system’s managing HMC.

A POWERSG6-based System i, System p, or Power 5xx system is usually
managed by an external HMC that provides additional management
capabilities compared with an FSP and that can manage multiple
POWERS®6 systems concurrently. In this case, Active Energy Manager
communicates with the FSP on the power managed system through its
controlling HMC.

Indirectly, by communicating with a PDU+ that has a Power Systems
server attached.

Note, however, that depending on the servers, the PDU+ provides a lower
level of power management function than if the Active Energy Manager
server were to be connected directly or indirectly to the FSP or HMC.

» Power distribution units: The PDU+ is intended to provide limited Active
Energy Manager functionality to attached existing devices, storage, I/O
drawers, and other devices that cannot otherwise be managed by Active
Energy Manager.

» Active Energy Manager also supports x86 architecture server (System x
servers, BladeCenter servers, and iDataPlex servers). The Active Energy
Manager interfaces to these systems is as follows:

The Active Energy Manager interface to a BladeCenter server is the
advanced management module (AMM) installed in the BladeCenter
chassis.

The Active Energy Manager interface to an IBM System x rack or tower
server is either an Remote Supervisor Adapter (RSA Il), Baseboard
Management Controller (BMC) or Integrated Management Module (IMM).

The AMM, RSA, and BMC provide an energy management interface to an
Active Energy Manager server in a similar way to an FSP in a
POWERG6-based System p, System i, or Power server.
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» The Active Energy Manager server can monitor a System z system by
communicating with its managing zHMC. System z is always managed by an
external zHMC that provides additional management capabilities to the
Support Element (SE). The zHMC can manage multiple System z systems as
well as other System z models.

The Support Element of a System z system provides similar management
functions to an FSP, AMM, RSA, or BMC, with the following differences:

— AEM cannot connect directly to the System z Support Element. It must
connect through a zHMC.

— The Support Element is a separate but physically integrated computer that
is tightly coupled with the System z Central Processor Complex (CPC)
from a management perspective but is not physically integrated into the
frame of the System z such as the FSP, AMM, RSA, and BMC.

2.2.2 Terminology

In this section, we define some of the terms that Active Energy Manager uses:
» Label power

Most items that use electricity have Underwriters’ Laboratories (UL) power
rating.2 For servers, this rating is printed on a label on the back of the server
and represents the most power that system can ever draw. This label power
or nameplate power is based on the capacity of the system’s power supplies.
It takes into account a fully-configured system with the highest power usage
components running the highest possible workload.

» Input power

Input power defines the power that a system or device is actually using. This
is almost always less than the calculated maximum defined by the label
power. Knowing the input power of all the equipment in the data center is
important when planning for new equipment. Some servers and power
distribution units can monitor and report on their input power usage. If that is
not available, an electrician can usually provide a device that can measure
and record the current flowing into the system. Then, using the formula of

1 watt = 1 volt x 1 amp x PF (power factor), input power can be calculated.

2 Underwriter's Laboratories ratings are primarily for products made for the US market. However all
IBM products that are for a world-wide market have a UL label on them. The exceptions are for
systems and devices that are made exclusively for a non-US market. These systems and devices
might not have a UL label but will still indicate a maximum power consumption value which has the
same meaning.
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Output power

Output power is a value that is determined from several system sensors. It
represents the amount of power system components are consuming from the
internal power supplies. It is less than the input power due to losses when the
power is converted from AC input to DC output or from other circuitry that
filters out input power fluctuations. It can vary based on changes in demand
for power by individual components.

IBM Systems Director plug-in

A piece of software that extends the functionality of IBM Systems Director.
Some of the IBM Systems Director plug-ins are Active Energy Manager,
Virtualization Manager, BladeCenter Open Fabric Manager, and Tivoli
Provisioning Manager for OS Deployment.

Intelligent power distribution unit (IBM products have the name PDU+)

An electrical device that controls power distribution, provides circuit
protection, and monitors the power and temperature of the environment. On
systems that support power trending, the power data is collected internally
from the system itself and does not require any additional hardware to obtain
the power usage data. A PDU+ can also be used to collect power usage data
from non-server equipment, like storage units, I/0O drawers, and computer
room air conditioning (CRAC) units.

Group policy

A power policy associated with a group of resources, for power capping
settings only. A group power capping policy specifies an overall power cap
that the systems in the group collectively cannot exceed and can be applied
to any number of groups.

Power policy

A set of rules that are enforced at every poll and that influence the power
management behavior of a resource or group of resources. A system power
policy is either a power cap or power savings setting that can be defined and
applied to any number of individual systems.

Both system power policies and group power policies are continually enforced
by Active Energy Manager on the systems or groups to which the policies are
applied. A power policy is an Active Energy Manager construct. No values or
settings are defined on the target resources and groups of resources.

Metering device

An object that monitors values such as power use, temperature, humidity, and
dew point of other resources. When you associate a resource with a metering
device, such as a PDU outlet group or a SynapSense sensor, you are
effectively monitoring the power or environment of the resource through the
metering device. The metered values are shown as properties of the resource
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with “externally metered” added to the label. For example, input power
metered for a resource through a PDU outlet group is shown as a property of
the resource with the label “Average input power (externally metered)”.

Metered device

The resource associated with a metering device is called a metered device. A
metered device can be a power-managed resource, a server which does not
have built-in power metering support, or any other resource which is defined
using the Active Energy Manager Configure Metering Device task.

Outlet group

A group of outlets in a PDU device that have power reported as a single
logical use of power. An outlet group might have only one outlet in it.
Therefore, the outlet group represents the power for a single resource
plugged into that outlet.

Sensor node

A wireless device that contains, and to which are attached, one or more
sensors, such as temperature and power sensors.

Power Savings mode

Power Savings mode provides a way to save power by dropping the voltage
and frequency a fixed percentage. This percentage is predetermined to be
within a safe operating limit and is not user configurable. Under current
implementation this is a frequency drop. Power Savings mode can be enabled
and disabled through the HMC and FSP interfaces. However, Active Energy
Manager is the recommended user interface to enable or disable Power
Savings mode.

One possible use for Power Savings is to enable it when workloads are
minimal, such as at night, and then disable it in the morning. When Power
Savings is used to reduce the peak energy consumption, it can lower the cost
of all power used. At low CPU utilization, the use of Power Savings increases
processor utilization such that the workload notices no performance impact.

The IBM Systems Director scheduler could be used to automate the enabling
and disabling of Power Saver mode based on projected workloads. You can
also run scripts to enable and disable it based on CPU utilization.

Power capping

Power capping enforces a user specified limit on power usage. The user must
set and enable a power cap from the Active Energy Manager user interface.

In most data centers, when a machine is installed, a certain amount of power
is allocated to it. Generally, the amount is what is considered to be a “safe”
value, often the label power for the system. This often means that there is a
large amount of reserved, extra power that is never used. This is called the
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margined power. The main purpose of the power cap is not to save power but
rather to allow a data center operator the ability to reallocate power from
current systems to new systems by reducing the margin assumed for the
existing machines.

Thus the basic assumption of power capping allows an operator the ability to
add extra machines to a data center which previously had all the data center
power allotted to its current systems.

Power trending

Power trending shows the consumption of power by a supported power
managed object over time. It is possible to use this data not only to track the
actual power consumption of monitored devices, but also to determine the
maximum value over time. The data can be presented either graphically or in
tabular form.

CPU trending

CPU trending determine the actual CPU speed of processors for which either
the power saver or power cap function is active. The data can be presented
either graphically or in tabular form.

Thermal trending

Thermal trending monitors the temperatures of a supported power managed
object in real time. This data is used to help avoid situations where
overheating can cause damage to computing assets and to study how the
thermal signature of various monitored devices varies with power
consumption. The data can be presented either graphically or in tabular form.

IBM POWERSG6 EnergyScale

The IBM POWERG6 processor-based systems offer the IBM EnergyScale
technology, which provides several power management functions such as
collecting power usage data, dropping processor voltage and frequency by a
predetermined percentage, enforcing a specified power usage limit, reducing
power consumption by turning off the clock for the core, and powering off
automatically pluggable PCI adapter slots when they are not used. We
discuss EnergyScale in 1.3, “IBM EnergyScale” on page 10.
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2.2.3 New features and enhancements in Active Energy Manager 4.1
and Active Energy Manager 4.1.1

Active Energy Manager V4.1 and V4.1.1 provide a number of new features and
enhancements, which we describe in this section.

New in Active Energy Manager V4.1.1

New features and enhancements in Active Energy Manager V4.1.1 over V4.1
include:

» Configuring metering devices

The Configure Metering Device page allows you to associate metering
devices with multiple resources, thus enabling you to configure more
complete and accurate relationships within Active Energy Manager. For
example, associating a temperature sensor with multiple servers because
those servers are physical near the sensor.

» Additional facilities manager integration
— Eaton Power Xpert Reporting (PXR) 1.0.x

Eaton’s Power Xpert and Foreseer are popular facility management
applications that manage all the power equipment in a data center. Active
Energy Manager collects energy data and events from Power Xpert
Reporting System for uninterruptible power supplies, PDUs, ePDUs,
Remote Power Panels, and Rack Power Modules.

— APC InfraStruXure Central (ISXC) 5.1

APC InfraStruXure Central is a popular facility management application
that manages the power and cooling equipment in a data center. Active
Energy Manager collects energy data from ISXC for uninterruptible power
supplies, Rack Managers, PDUs, Rack PDUs, CRACSs, Air Removal Units,
NetBotz sensor pods, Environmental Monitoring Units, and Automatic
Transfer Switches.

» Additional sensor support

Active Energy Manager can now monitor temperature, humidity, dew point,
and power readings from Smart Works Smart-Watt meters and
Smart-SenseTH sensors. Active Energy Manager can now monitor
temperature, humidity, and dew point readings from iButton and Sensatronics
sensors.

» Additional hardware support

For complete hardware support information, see 2.3, “Requirements” on
page 53.
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>

Performance and memory utilization

Active Energy Manager V4.1.1 includes many improvements to allow
increased overall performance and better memory usage on the IBM Systems
Director server, allowing Active Energy Manager to monitor and manage
power for more resources.

Support for the Remote Supervisor Adapter I

Active Energy Manager V4.1 on IBM Systems Director 6.1 did not support the
Remote Supervisor Adapter Il on System x servers. However this is corrected
with V4.1.1 and the RSA Il is now supported as a service processor.

New in Active Energy Manager V4.1

New features and enhancements in Active Energy Manager V4.1 over V3.x
include:

>

New Web interface

Active Energy Manager is now integrated into the Web-based interface of IBM
Systems Director 6.1. The result is tighter integration of Active Energy
Manager and IBM Systems Director, thus eliminating the need to install the
Active Energy Manager console interface separately.

Power policies

A system power policy is either a power cap or power savings setting that you
can define and apply to any number of individual systems or groups of
systems. A group power capping policy specifies an overall power cap that
the systems in the group collectively cannot exceed and can be applied to any
number of groups. These policies are enforced continually by Active Energy
Manager on the systems or groups to which the policies are applied.

Additional CLI support

Full support for Active Energy Manager systems management command-line
interface (smc1i) commands is now added.

Altitude setting

On the latest IBM Power systems, specifying the altitude for an Active Energy
Manager resource allows Active Energy Manager to adjust power usage and
cooling needs accordingly. Active Energy Manager can make this adjustment
for altitude on the latest IBM Power systems only.

Threshold support
Emerson-Liebert SiteScan Web integration
Soft power capping

Dynamic power savings
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2.2.4 Performance and scalability considerations

You can configure settings to improve the performance and scalability of Active
Energy Manager. The performance of Active Energy Manager, as well as the
maximum number of resources that can be managed, depends on several
factors:

» IBM Systems Director Server system performance (memory, disk, and
processing power)

» Network speed

» Types of managed resources

In addition to these considerations, you can configure the following values to
improve the performance and scalability of Active Energy Manager:

» Default metering interval

The default setting in Active Energy Manager is to collect data from resources
once every 5 minutes. The metering interval can be increased or decreased
so that data is collected from a given resource at a different interval.

Consider the following when setting metering intervals:

How often does data need to be gathered in order to meet specific goals?
If only basic energy data is required, metering every 5 or 10 minutes is
probably sufficient.

The more frequently resources are metered, the more data that is
collected, and the more disk space that is needed to store this data.

Depending on the environment in which Active Energy Manager is running
(CPU speed, disk speed, network bandwidth, number of resources being
metered, and metering interval), the Active Energy Manager server might
not be able to keep up metering all of the resources at the set metering
intervals. In this case, Active Energy Manager meters the resources as
fast as it can. Increasing the metering intervals can decrease the CPU,
disk, and network load on the IBM Systems Director server.

System z servers contain a cache that holds 1 hour of input power data.
The default metering interval can be set as high as 60 minutes without
having any gaps in the input power data. For System z servers, the
ambient and exhaust temperatures are recorded only once per metering
interval.

On BladeCenter servers, the minimum metering interval is 10 minutes.
The Active Energy Manager metering interval can be set to something less
than 10 minutes, but new data is available only for BladeCenter
components every 10 minutes.
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» Default data refresh interval

The default setting in Active Energy Manager is to gather new data from the
server automatically and to display this data every 1 minute. This default
value works well in most cases. However, for viewing table or chart data for a
very large number of resources over a long period of time, you might need to
change the value to make viewing the data easier.

For example, when viewing the aggregate data for 1000 resources over a
24-hour period, it might take the Active Energy Manager 30 seconds or more
to gather this data from the database and aggregate it. In this case, a 1
minute data refresh interval is not recommended. For situations such as this,
setting the Active Energy Manager data refresh interval to a higher value
might be the best option.

Data retention setting

The default setting in Active Energy Manager is to keep the energy data for
365 days, then delete it. When managing a large number of resources, a large
amount of data is gathered and saved, often in the range of GB. Decreasing
this setting so that data is saved for fewer days decreases the amount of disk
space that is needed.

Configure the number of IBM Systems Director Server connections allowed
on Linux systems

On Linux, there is a limit on the number of resources to which it can send
data, at least on the local network. You set this parameter in the
/proc/sys/net/ipva/neigh/default/gc_thresh3 file, which controls the
growth of the neighbor table.

You can verify whether the IBM Systems Director Server system is hitting this
limit by checking the /var/1og/messages file for the following message:

Neighbor table overflow

If these messages are in the log file, then the limit is being reached and Active
Energy Manager cannot request data from some resources. This situation
might result in failures when adding resources to IBM Systems Director.

To increase this limit, simply increase the number in the gc_thresh3 file so
that it is larger than the number of resources that are being managed. The
default value in this file for some Linux systems is 1024. One option is to
increase the value to 8192. The side-effect of increasing this value is that the
neighbor hash table increases from the default of 256 KB to 2 MB.

Compression of historical data

To save disk space and improve query performance of large intervals of data,
Active Energy Manager automatically compresses metered data that is more
than 7 days old. Each night at midnight, data is compressed to 1 hour
averages for both power and environmental values.
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2.2.5 Further planning information

The following Web sites can provide additional planning information:

>

Active Energy Manager home page:
http://www.ibm.com/systems/management/director/plugins/actengmgr/
IBM Systems Director home page:
http://www.ibm.com/systems/management/director/

Implementing IBM Systems Director 6.1, SG24-7694:
http://www.redbooks.ibm.com/abstracts/sg247694.htmI

Active Energy Manager V4.1.1 Information Center:

http://publib.boulder.ibm.com/infocenter/director/v6rix/index.jsp?to
pic=/aem_410/frb0_main.html

Active Energy Manager V4.1.1 limitations, known problems and workarounds:

http://publib.boulder.ibm.com/infocenter/director/v6rix/index.jsp?to
pic=/aem_410/frb0 r tbhs solving problems.html

IBM Fix Central:
http://www.ibm.com/support/fixcentral/
Migrating from Active Energy Manager 3.1:

http://publib.boulder.ibm.com/infocenter/director/vérix/index.jsp?to
pic=/aem _410/frb0_t migrating.html

IBM EnergyScale for POWERS6 Processor-Based Systems:

ftp://ftp.software.ibm.com/common/ssi/sa/wh/n/pow03002usen/POW03002U
SEN.PDF

2.3 Requirements

This section provides information about Active Energy Manager product
requirements.

2.3.1 Hardware requirements for the management server

The following guidelines for minimum hardware requirements were defined after
laboratory testing of Active Energy Manager optimized for DB2® database under
simulated stress conditions. Because it is not possible to simulate all
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configurations under all conditions, these must be accepted as guide, rather than
absolute fact.

The following guidelines apply to 32-bit Windows, 32-bit Linux, and AIX
environments. In 64-bit environments, more memory will be required to support
the application, but other requirements will be similar.

Note: Active Energy Manager V4.1.1. requires IBM Systems Director 6.1.1.

The following requirements are in addition to any requirements for other functions
of IBM Systems Director 6.1:

» Installation requirements

Active Energy Manager will install on any system that currently supports the
installation of IBM Systems Director 6.1.1. See the IBM Director 6.1
Information Center for the list of supported systems and products:

http://publib.boulder.ibm.com/infocenter/director/vérlx/index.jsp?to
pic=/director.plan 6.1/fqm0 r os_supported by ibm director 61.htm]

If large numbers of power-managed objects are involved, larger storage
capacity is required, which might affect the location where IBM Systems
Director and Active Energy Manager are installed.

» Storage requirements

By default, Active Energy Manager stores 365 days of power-related
information in its database. After data is collected for a 7 day period, Active
Energy Manager compresses historical data older than 1 week into 1 hour
average intervals.

If you are planning to manage more than 1000 resources, it is recommended
that DB2, IBM Systems Director, and Active Energy Manager be on a logical
disk that is striped (RAID) over multiple drives to allow I/O spreading. The
space needed depends on the number of objects that are monitored.

Note that a single blade center can have over 20 objects, including system
blades, power supplies, and network interfaces. In addition, a single HMC can
have multiple systems under its control, and a single power distribution unit
can have multiple components plugged in to it.

The space needed also depends on the metering rate. Active Energy
Manager is shipped with a default rate of 5 minutes, but you can adjust this
value.

Assuming the default of 5-minute metering interval, the 31-day space is
approximately 5 GB for 1000 blade managed resources and PDUs. As with
processing requirements, storage is exercised most heavily by the regular
metering of power information and by the processing of queries to refresh

Implementing IBM Systems Director Active Energy Manager 4.1.1


http://publib.boulder.ibm.com/infocenter/director/v6r1x/index.jsp?topic=/director.plan_6.1/fqm0_r_os_supported_by_ibm_director_61.html
http://publib.boulder.ibm.com/infocenter/director/v6r1x/index.jsp?topic=/director.plan_6.1/fqm0_r_os_supported_by_ibm_director_61.html

console screens. Thus, using multiple consoles simultaneously might
increase the need to have multiple disks in a striped array to support the data.

In general, using one or two consoles will allow smooth performance if the
data is spread across one disk per thousand managed objects.

Processor requirements
Active Energy Manager has the following minimum processor requirements:
— System x, BladeCenter, and iDataPlex (x86):

¢ 500 or fewer resources: Single processor 3 GHz or faster

* Up to 1000 resources: Single processor with Hyper-Threading, faster
than 3 GHz

¢ Up to 2000 resources: Dual-core or Quad-core processor
— Power

* An rPerf rating of 3 or higher should be reserved to run Active Energy
Manager for moderate numbers (500 or less) of managed resources
with DB2 database.

* An rPerf rating of at least 4.5 is recommended for environments up to
1000 managed resources with DB2 database.

* When scaling to larger numbers of managed objects, add 1.5 to the
rPerf requirement for every 1000 managed resources with DB2
database.

Processors are exercised during the normal metering function, while
refreshing the console to show trend information and when making power
management decisions. Of these, the first two are the most significant, which
means that initiating multiple consoles with simultaneous queries of the
database can affect the amount of processing capacity that is needed to
maintain smooth performance.

Memory requirements

As with processor and disk, the amount of memory needed for Active Energy
Manager depends on the number of managed resources and the frequency
with which objects are metered and power histories are queried. If other IBM
Systems Director functions are not stressed, a moderate configuration of 500
objects can be monitored and managed within the 2 GB of memory that is
recommended for IBM Systems Director. If, however, both IBM Systems
Director and Active Energy Manager functions are exercised on the same
system, it is likely that more memory will be needed to allow an optimal
amount of Active Energy Manager data to remain memory-resident. In
configurations supporting well over 1000 managed resources, with a limit of
2000, it is recommended to have 4 GB of memory in the system.
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» Database requirements

Active Energy Manager supports 1000 managed resources of a single type
and up to 2000 managed resources of multiple types combined with DB2
database. DB2 is the recommended database for more than 500 managed
resources with Active Energy Manager.

2.3.2 Hardware requirements for managed systems

Active Energy Manager can monitor and manage power consumption for rack
servers, BladeCenter chassis and blade servers, System z servers, and
iDataPlex servers.

Table 2-1 lists the supported servers and the minimum firmware levels needed. It
also lists whether each system supports the overall functions of Active Energy
Manager:

» Power monitoring
» Power capping
» Power savings

Note: For the latest information about supported Managed Systems, see the
Active Energy Manager Information Center:

http://publib.boulder.ibm.com/infocenter/director/vérlx/index.jsp?to
pic=/aem_410/frb0 r HW reqs_managed systems.htm]

Table 2-1 Active Energy Managed system support for IBM Servers

Server Firmware level® Power Power Power
monitoring | capping savings

System x Servers BIOS BMC

System x3350 (4192) K3E123A K3BT10A Yes No YesP
System x3400 M2 (7836, 7837) Latest level Latest level | Yes Yes YesP
System x3500 M2 (7839) Latest level Latest level | Yes Yes YesP
System x3550 (7978, 2805) GFE127A GFBT39A Yes Yes YesP
System x3550 M2 (7946, 4198) Latest level Latest level | Yes Yes YesP
System x3650 (7979, 4388) GGE127A GGBT38A | Yes Yes YesP
System x3655 (7943) C9E110A C9BT09A Yes Yes YesP
System x3650 M2 (7947, 4199) Latest level Latest level | Yes Yes YesP
System x3655 (7985) C2E128A C2BT31A Yes Yes YesP
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Server Firmware level® Power Power Power
monitoring | capping | savings
System x3755 (7163) C8E109A C8BT11A Yes Yes YesP
System x3755 (8877) ZYE129A ZYBT39A Yes No YesP
System x3850 (8864) ZSE121B ZSBT20A Yes No No
System x3950 (8878) ZSE121B ZSBT20A Yes No No
System x3950 E (8879) ZSE121B ZSBT20A Yes No No
System x3850 M2 (7141, 7144, ASE111T A3BT18A Yes Yes® YesP
7233, 7234)
System x3950 M2 (7141, 7144, A3E111T A3BT18A Yes Yes® YesP
7233, 7234)
iDataPlex dx360 M2 (7321, 7323) | Latest level Latest level | Yes Yes YesP
BladeCenter HS12 (8014, 8028) N1E125A N1BTO7L Yes Yes YesP
BladeCenter HS20 (8843, 7981) BWE128A BWBT35A | Yes Yes No
BladeCenter HS21 (8853) BCE121A BCBT36A Yes Yes YesP
BladeCenter HS21 XM (7995) MJE112A MJBT13A Yes Yes YesP
BladeCenter HS22 (7870, 1936) Latest level Latest level | Yes Yes YesP
BladeCenter HC10 (7996) DOE122A DOBT20A | Yes No YesP
BladeCenter JS21 (8844) 01EA330_031_031 Yes Yes Yes
BladeCenter JS22 (7998) 01EA320_030_030 Yes Yes Yes
BladeCenter JS23 (7778) Latest level Latest level | Yes Yes Yes
BladeCenter JS43 (7778-23X w/ Latest level Latest level | Yes Yes Yes
FC 8446)
BladeCenter LS20 (8850) BKE126A BKBT28A Yes Yes YesP
BladeCenter LS21 (7971) BAE126A BABT36A Yes Yes YesP
BladeCenter LS22 (7901) L8E123A L8BT11A Yes Yes YesP
BladeCenter LS41 (7972) BAE126A BABT36A Yes Yes YesP
BladeCenter LS42 (7902) L8E123A L8BT11A Yes Yes YesP
BladeCenter QS21 (0792) QB-1.9.1-3 BNBT17A | Yes No No
BladeCenter QS22 (0793) QD-1.26.0-A | BLBT11A Yes No No
IBM Power Systems HMC FSP
IBM Power 520(8203-E4A) R320.0 EM320 Yes Yes® Yes®
IBM Power 520 (9407-M15) R320.0 EM320 Yes Yes® Yes®
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Server Firmware level® Power Power Power
monitoring | capping | savings
IBM Power 520 (9408-M25) R320.0 EM320 Yes Yes? Yes®
IBM Power 550 (8204-E8A) R320.0 EM320 Yes Yes? Yes®
IBM Power 550 (9409-M50) R320.0 EM320 Yes Yes® Yes®
IBM Power 560 (9116-561) R320.0 EM320 No No Yes'
IBM Power 570 (9406-MMA) R320.0 EM320 No No Yes'
IBM Power 570 (9117-MMA) R320.0 EM320 No No Yes'
IBM Power 575 (9125-F2A R330.0 EM330 Yes No No
Feature code 6316 air-cooled)
IBM Power 575 (9125-F2A R330.0 EM330 Yes No Yes
Feature code 7298 water-cooled)
IBM Power 595 (9119-FHA) R330.0 EM330 Yes No Yes
System z mainframes
System z10 BC (2098) Yes No No
System z10 EC (2097) Yes No No
System z10 E12 (2097) Yes No No
System z10 E26 (2097) Yes No No
System z10 E40 (2097) Yes No No
System z10 E56 (2097) Yes No No
System z10 E64 (2097) Yes No No
Other servers
Other servers and devices Yes?

a. The supported firmware levels listed for each server/machine type are those that have been tested
with Active Energy Manager. The listed firmware levels and later levels are supported.

b. On Intel and AMD processors, power saving is enabled in the BIOS and controlled by the operating
system. For power savings to work on x86 architecture servers, the operating system must also
support it. Active Energy Manager can detect whether power savings mode is on or off on supported

systems, but cannot control its operation.

c. Supports power capping in single-node configurations only. Multi-node configurations are not

supported.

d. Supports soft power capping.

e. Supports dynamic power savings.
f. Supports static power savings only
g. Power monitoring is supported when the server or device is associated with a metering device.
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2.3.3 Hardware requirements for BladeCenter chassis

Table 2-2 lists the minimum firmware levels for Advanced Management Modules

in each BladeCenter chassis.

Table 2-2 Active Energy Manager managed system support for BladeCenter chassis

BladeCenter chassis Machine type Advanced Management Module firmware level®
BladeCenter E 8677 (AC powered) BPET28G
BladeCenter H 7989 (AC powered) BPET28G
BladeCenter H 8852 (AC powered) BPET28G
BladeCenter HT 8740 (DC powered) BPET28G
BladeCenter HT 8750 (AC powered) BPET28G
BladeCenter S 8886 (AC powered) BPET34B
BladeCenter T 8720 (DC powered) BBET28G
BladeCenter T 8730 (AC powered) BBET28G

a. The supported firmware levels listed for each chassis/machine type are those that have been tested
with Active Energy Manager. The listed firmware levels and later levels are supported.

2.3.4 Metering devices

Active Energy Manager can monitor many metering devices and hardware from
external vendors. Specifically, it can monitor IBM PDU+s, and non-IBM PDUs, as
well as Emerson-Liebert power units, SynapSoft environments from
SynapSense, Smart Works monitored power units, Eaton Power Xpert Reporting
System monitored power units, and many power and environmental devices
monitored by APC ISXC, Sensatronics sensors, and iButton and 1-wire sensors.

Active Energy Manager can monitor the following metering devices:
» IBM PDU+s
— IBM DPI® C13 PDU+ (IBM part numbers 39M2816, 39M2818)

— IBM DPI C13 3-phase PDU+ (IBM part numbers 39M2817, 39M2819,
43V6045, 43V5994, 44V3897)

— v IBM Ultra Density Enterprise PDU C19 PDU+ (part number: 71762MX |

model: 43V5967)

— IBM Ultra Density Enterprise PDU C19 3 phase 60A PDU+ (part number:
71763MU | model: 43V5968)
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» SynapSense sensor nodes

Active Energy Manager can monitor SynapSense sensor nodes that are
connected to a SynapSense SNMP agent that is discovered by Active Energy
Manager. Each sensor node can contain one or more current, power,
humidity, temperature, or battery voltage sensors. SynapSense sensor
networks at the following versions are supported:

— SynapSoft version 3.0.4 or later
— SynapSoft version 4.x

Note: SynapSoft environments at version 2.x and 3.0.3 and earlier might
also work; however they are not supported officially in Active Energy
Manager and can prevent SynapSense SNMP agents from being
discovered. In these cases, upgrade to version 3.0.4 or later.

» Non-IBM PDUs
Active Energy Manager can monitor the following Smart Works devices:

— Smart-Watt
— Smart-Sense sensors
— Smart-SenseTH sensors

Active Energy Manager can monitor the following Sensatronics hubs:

- E16
- U16
- E4
- U4
- EM1
— Senturion

Note: All Sensatronics sensors supported by the these hubs are
supported.

Active Energy Manager can monitor the following iButton and 1-wire hubs:

- HA7
— LinkHubE
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Active Energy Manager can monitor these PDUs:

Eaton Monitored Powerware PDUs

PW102SW0U150
PW102SW0U151
PW103SW0U152
PW103SW0U153
PW105SW0U154
PW306SW0U155
PW306SW0U156

Eaton Switched Powerware PDUs

PW105MI0U096
PW105MI0U097
PW105MI0U098
PW105MI0U099
PW306MI0OU113
PW309MI0OU114
PW309MI0U115
PW110MIOU116
PW110MIOU117
PW110MIOU118

Eaton Remote Power Panels

Models with a Power Xpert Gateway Series 1000 card

Emerson Network Power power units (using Liebert SiteScan Web)

Breaker Cabinet Power Monitoring (FPC)

Power Monitoring Panel (Ext. Protocol) (PM2)
Power Monitoring Panel (PMP)

Static Transfer Switch PDU Dual Output (STS)
Static Transfer Switch PDU Dual Output (STS-2)
Static Transfer Switch PDU (EDS)
Voltage-Current-Frequency Monitor Panel (VCF)
Voltage-Current Monitoring Panel (VCM)

Raritan

Dominion PX PDUs
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» Uninterruptible power supplies

— Eaton models with a ConnectUPS-X, ConnectUPS-BD or ConnectUPS-E
Web/SNMP UPS Connectivity Device

— Emerson Liebert uninterruptible power supply devices (using Liebert
SiteScan Web)

Multi Module UPS — S600/610 Extended Prot. — MM4
Multi Module Series — MMS

System Control Cabinet — S600600/610 Ext. Prot. — SC4
System Control Cabinet — SCC

Single Module Series — SMS

Single Module UPS — S600600/610 Ext. Prot. — SM4
Multi-Module SICE 7200 and HiPulse UPS — SMM
Systems Cabinet SICE 7200 UPS — SSC

Single Module SICE 7200 and HiPulse UPS — SSM
UPStation S3 — US3

Single Module Series AP301/302 — SM3

Single Module UPS — NPower—IMP

Single Module UPS — NX—PNX

HiNet — PHN

NFinity — PNF

GXT - PGX

PSI - PPS

» Computer room air conditioning (CRAC) units

Emerson Liebert hardware monitored and controlled by Emerson Liebert
SiteScan Web Version 3.0

Eaton Power Xpert Reporting System monitored power units

Active Energy Manager can monitor PDUs and uninterruptible power supplies
that are defined in an Eaton Power Xpert Reporting Hierarchy database
server that has been discovered by Active Energy Manager.

APC InfraStruXure Central metering devices

Active Energy Manager can monitor APC CRACs, ARUs, PDUs, Rack PDUs,
uninterruptible power supplies, Rack Managers, NetBotz sensor pods, energy
management units, and automatic transfer switches that are being managed
by an InfraStruXure Central server that has been discovered by Active Energy
Manager. These metering devices can contain one or more current, power,
humidity, temperature, or dew point sensors.
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2.3.5 Supported operating systems

Active Energy Manager is supported for use on the AlX, Linux, and Windows
operating systems supported by IBM Systems Director 6.1.1 management
servers. See the IBM Systems Director 6.1.1 Information Center for details:

http://publib.boulder.ibm.com/infocenter/director/v6rlx/index.jsp?topic
=/director.plan_6.1/fqm0_r_os_supported by ibm_director_61.html

Active Energy Manager 4.1.1 requires IBM Director 6.1.1. Active Energy
Manager 4.1 requires IBM Director 6.1.

2.4 Downloading Active Energy Manager

To download Active Energy Manager from the IBM Web site, complete the
following steps:

1.

Go to the Active Energy Manager home page:

http://www.ibm.com/systems/management/director/plugins/actengmgr/

In the navigation area to the left, click Downloads.

3. On the Downloads page, select IBM Systems Director Active Energy

Manager v4.1.1.
Click Submit.

Note: You are prompted for your IBM sign in if you have not already signed

n.

Select the files that you want to download. Table 2-3 lists the download
package files and their associated installation files.

Table 2-3 Active Energy Manager download packages and installation files

Operating system

Download package

Installation package file name

AIX SysDir_AEM4_1_1_AIX.tar.gz IBMSystemsDirector-AEM-Setup.sh
Linux for System p | SysDir AEM4_1_1_Linux_Power.tar.gz IBMSystemsDirector-AEM-Setup.sh
Linux for System x | SysDir_ AEM4_1_1_Linux_x86.tar.gz IBMSystemsDirector-AEM-Setup.sh

Linux for System z

SysDir_AEM4_1_1_Linux_System_z.tar.gz | IBMSystemsDirector-AEM-Setup.sh

Windows

SysDir_AEM4_1_1_Windows.zip IBMSystemsDirector-AEM-Setup.exe
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6. Copy the downloaded file to a local drive on each IBM Systems Director
management server on which you want to install Active Energy Manager. Be
sure that you copy the correct file based on the operating system that is
running on the IBM Systems Director management server.

2.5 Licensing

64

Active Energy Manager performs power monitoring functions and, with the
addition of a license, it also performs power management functions on supported
systems.

The no-charge power monitoring functions are as follows:

» Power trending
» Thermal trending
» CPU trending

The licensed power management functions are as follows:

» Power savings
» Power capping

Note: Because the power savings and power capping functions are only
applicable to x86 and Power systems, you do not need an Active Energy
Manager license for any other IBM platforms (such as System z) because they
only support the no-charge monitoring functions.

Some key points to licensing:

» Active Energy Manager licenses are in addition to any IBM Systems Director
licenses required.

» When we refer to Active Energy Manager licensing, we are describing
licenses for the power-managed systems. The Active Energy Manager Server
itself does not require a license; however, you need to install a license key on
the Active Energy Manager Server, depending on how many systems you
want to run the power savings or power capping functions. If all you want to
do is monitor your systems, you do not need any Active Energy Manager
licenses.

» As with IBM Systems Director 6.1.1, there is no Active Energy Manager 4.1.1
client software product as such. The client code that Active Energy Manager
Server communicates with is built into the service processor of the IBM power
managed systems.

Implementing IBM Systems Director Active Energy Manager 4.1.1



When you download, install, and begin using Active Energy Manager, you are
granted a 60-day evaluation license which enables use of the optional
management function. When the evaluation license expires, you can continue
monitoring energy, but you must purchase a license to continue using the
optional management function.

The 60-day evaluation period begins the first time you begin using Active Energy
Manager. The number of days left on the evaluation license displays in the
License section at the bottom of the Active Energy Manager summary page. The
day the evaluation license expires also displays, as well as information about
obtaining a license.

The Active Energy Manager license is packaged on a CD-ROM with
authorization key and installation program. After you install the license, the
optional management functions are enabled and will function just as they did
during the evaluation period, with your configurations and settings remaining
intact.

The license CD-ROM only contains the license installer and assumes you
already have IBM Systems Director and Active Energy Manager installed as
described in Chapter 3, “Installing Active Energy Manager” on page 71.

2.5.1 Obtaining an Active Energy Manager license
To obtain the correct type and number of Active Energy Manager licenses that
you need, follow these steps:
1. Establish which IBM systems require an Active Energy Manager license.
2. Categorize each identified IBM system as to its size.
3. Order Active Energy Manager licenses and software subscription.

We cover each of these steps in the following sections.

Establish which IBM systems require an Active Energy
Manager license

As previously mentioned, the only Active Energy Manager functions that you
need a license for are:

» Power savings
» Power capping

Not every IBM System x and Power system supports the power savings or power
capping functions. Systems that support power savings and power capping are
listed in 2.3.2, “Hardware requirements for managed systems” on page 56 which
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is accurate at the time of writing. Note that you need to add other systems to this
list over time.

Compare the list of IBM systems that you want to enable for power savings or
power capping with Table 2-1 on page 56. Note the details of those systems that
actually support the power savings or power capping functions.

After you establish which IBM systems support either the power savings or power
capping functions, you then need to categorize each server in terms of its size.

Categorize each identified IBM system as to its size
The chargeable management functions have a system size-specific price

structure that is based upon the type of server that is managed. Therefore, after
you have determined which of your systems actually require an Active Energy
Manager license, you need to categorize each of these systems by size.
Here is the definition of the server categories:
» Small server

— IBM System x models

— IBM BladeCenter x86 and Power Architecture® technology-based blades

— IBM Power Systems, System p models in Processor Groups C5, D5, and
E5

— IBM Power Systems, System i models in Processor Groups P05, P10, and
P20

» Medium server
— IBM Power Systems, System p models in Processor Group F5
— IBM Power Systems, System i models in Processor Groups P30 and P40
» Large server
— IBM Power Systems, System p models in Processor Groups G5 and H5
— IBM Power Systems, System i models in Processor Groups P50 and P60
— IBM System z models
These models are currently available in the associated processor groups as at

the time of writing but might change over time. Check the Active Energy Manager
announcement letters for updates to this list.
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Order Active Energy Manager licenses and software
subscription

After you have determined the number and size of the IBM systems for which you
want to order Active Energy Manager licenses, you need to obtain the program

and feature numbers for the licenses and software subscription so that they can
be ordered.

Software subscription provides support and program upgrades for Active Energy
Manager.

Note: Although one year of software subscription for Active Energy Manager
and associated programs is included with the license for the product, you must
place a separate order for software subscription registration at the time of
initial order or supply of the product.

After one year, you must renew the software subscription. Acquiring program
upgrades for eligible offerings under software subscription is only available under
a current and active software subscription contract.

Look under Ordering information in the following announcement letters to
determine the program and feature numbers for both the Active Energy Manager
licenses and software subscription:

» x86 architecture systems

http://www-01.ibm.com/common/ssi/cgi-bin/ssialias?infotype=dd&subtyp
e=ca&&htmlfid=897/ENUS208-332

To place an order for Active Energy Manager licenses and software
subscription for x86 architecture systems, see

http://www.ibm.com/systems/management/director/plugins/actengmgr/
» Power systems

http://www-01.ibm.com/common/ssi/cgi-bin/ssialias?infotype=dd&subtyp
e=ca&&htm1fid=897/ENUS208-284#h2-ordinfx

To place an order for Active Energy Manager licenses and software
subscription for Power systems, contact your IBM representative.

» Linux on System z systems

http://www-01.ibm.com/common/ssi/cgi-bin/ssialias?infotype=dd&subtyp
e=cad&htm1fid=897/ENUS208-344#h2-ordinfx

To place an order for Active Energy Manager licenses for Linux on System z
systems and software subscription, contact your IBM representative.
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2.6 Backup and recovery

To preserve IBM Director Server data in case of any kind of failure, a backup is
recommended. In this section, we describe the commands that you can use to
backup and restore the IBM Systems Director management server environment.

2.6.1 The smsave command

The smsave command backs up all data that is associated with IBM Systems
Director Server, including any file systems data (called the master data) and
database data. The command also saves all AEM metering collection data. The
command syntax is as follows:

smsave [-dbUserName user name] [-dbUserPwd password] [-targetDir
directory] [-dbTargetDir directory] [-noPrompt {true | false}]

In this command:

» -dbUserName and -dbUserPwd are used to specify access to the database. This
user must have privileges to back up the database.

» The-targetDir and-dbTargetDir options determine where the data is stored.
The data is saved to <install_root>\backups\time_stamp and the database
data set is stored with the master set unless otherwise specified.

Note: The -dbUserName and -dbUserPwd options do not apply to the Apache
Derby database.

If your management server is running on AlX ensure that the Bash shell is
installed. The database data is stored in a format specific to the type. You cannot
restore data from one database type to another (that is, from an Apache Derby
database to a DB2 database).

If you have a remote database, the smsave command produces two data sets,
one on the remote database server and another on the IBM Systems Director
Server. These data sets are mated sets. You must maintain and restore these
two data sets together. The IP address of the management server and the
database server can change from the original installation without any adverse
effects.

Note: You must stop the IBM Systems Director Server before using the smsave
command to backup data.
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2.6.2 The smrestore command

The smrestore command restores a backup created by smsave. The command
syntax is as follows:

smrestore [-dbUserName user_name] [-dbUserPwd password]
{-sourceDirdirectory} {-dbsourceDir directory} {-timestamp timestamp}
[-noPrompt {true | false}]

This command uses the following options:

» -dbUserName and -dbUserPwd specify access to the database. This user must
have privileges to back up the database.

» -sourceDir and -dbSourceDir point to the data previously backed up with
smsave.

» If you have more than one backup in the source directory you must specify
the -timestamp option. The time stamp is in the format of yyyymmddhhss,
where yyyy is the year, mm is the month, dd is the day, hh is the hour, and ss is
the seconds.
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Installing Active Energy
Manager

This chapter provides step-by-step instructions for installing IBM Systems

Director Active Energy Manager 4.1.1 on Windows, Linux, and AIX platforms. In

it, we discuss the following topics:

» 3.1, “Updating IBM Systems Director” on page 72

3.2, “Installing Active Energy Manager” on page 75

3.3, “Installing the Active Energy Manager license” on page 80

3.4, “Uninstalling Active Energy Manager” on page 84

3.5, “Migrating Active Energy Manager” on page 88

3.6, “Updating to Active Energy Manager 4.1.1 from 4.1” on page 92
3.7, “Troubleshooting the installation” on page 106
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3.1 Updating IBM Systems Director

To install IBM Active Energy Manager 4.1.1, you must ensure IBM Systems
Director is at Version 6.1.1 or later. In this section, we describe how to update
IBM Systems Director from V6.1 to V6.1.1 using Update Manager.

You can update IBM Systems Director with Update Manager using either of the
following two methods:

» Connect to the internet using HTTP (port 80) and download the updates.

The IBM Systems Director server must have direct access to the Internet or
must be able to connect through a proxy. If your proxy server requires user
authentication, you can specify that authentication information in the Settings
menu (shown in Figure 3-1) to provide an Internet connection settings. In this
menu, you can also set the size limit on the storage location, use a NIM
Server for AlX, and other settings.

Updates

Update Manager Getﬁ

Manage the firmware and software updates needed by your systerms, Schedule a check for updates to
ensure that vou always have the latest update information. Set up systermn cormpliance policies to ensure
that your systems remain current

System Compliance monitoring o systems)

Update status for 0 monitored systems: System tazks

0 0 systermns Change cormpliance policies
- Show needed updates

.'l-. 0 systermns
E 0 systems
Q 0 suzterns

e S N SR W S IR WPRRIY P PR TS Y

Show installed updates

Figure 3-1 Update Manager settings

» Download the updates from the IBM Web site and import them using IBM
Systems Director Console.

If your IBM Systems Director server has access to the Internet, we recommend
that you use the first method.

This section assumes that IBM Systems Director V6.1 is installed. If you need
details about how to install IBM Systems Director V6.1 refer to Implementing IBM
Systems Director 6.1, SG24-7694, which is available at:

http://www.redbooks.ibm.com/abstracts/sg247694.html
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Notes:

» You need to restart IBM Systems Director server after the update process
is complete.

» We recommend you first remove IBM Systems Director updates from the
repository base before you apply the new IBM Systems Director updates.
You can do it through the Web browser or through the command-line
interface. The command to empty the repository base is:

install_root/bin/smc1i cleanupd -mFv -P “Platform="Director’”
For information about updating IBM Systems Director, go to:

http://publib.boulder.ibm.com/infocenter/director/v6rix/index.jsp?topic
=/director.updates_6.1/fqm0_t_um_updating director features.html
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The updates that you need to apply should be similar to those shown in

Figure 3-2.

Show Meeded Updates

~,

Select systermns and then dick "Show Meeded Updates" to display the updates needed for the systerms. The update

inventory has been collected for the system.

Selected systerns: | IBM 8553 ACL KQGZCKE v |

Show Meeded Updates

Updates needed by "IBM 5853 AC1 KOQEZCKE":

Browse..

Actions W

Search the table.., Search

S J Marne = J Sustern < J Wer J Seve ¥
M| _G’l:ﬁutomation Manager | IBM 5853 AC1 KOC 6,1.1 Medium
1 Q Cormrmnon Agent Feature | IBM 2853 AC1 KOG 1.4.1, High
M| I::E’},Cl:n'nmcm Collection Engine F+ IBM 8853 AC1 KGC 1.0.1 Medium
1 _G’l:CaniguratiDn Manager | IBM 8853 AC1 KQC 6,1.1 High
M| _G’l:DirectDr Server Core Manage| IBM 5853 AC1 KOC 6.1.1 High
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Figure 3-2 Selecting the updates to apply
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After applying the updates, verify in the Welcome page of IBM Systems Director
Console that IBM Systems Director has the value of 6.1.1 as shown in
Figure 3-3.

Welcome to IBM® Systems Director

Find a resource Find a task

Start Learn

IBME Systerns Directar contains the following plug-ins. D

Refresh Last refreshed: June 8, 2009 1:36:29 PI

E IBM Systems Director SEI’UE@
1 User does not have access to any r ces

Manage Users

(:|_) Discovery Manager =1 !
Mo scceszs to 55 systems,
Swstern Discouvery View systerns needing access}

Mawvigate Resources  Wiew and Collect Inventory

ey i 4
.

T to il e

Figure 3-3 IBM Systems Director version

3.2 Installing Active Energy Manager

Active Energy Manager must be installed on the IBM Systems Director server.
For a list of supported hardware and software see 2.3.1, “Hardware requirements
for the management server” on page 53. If you need details about how to install
IBM Systems Director V6.1, refer to Implementing IBM Systems Director 6.1,
SG24-7694. In this section, we discuss how to install Active Energy Manager on
Windows, AlX, and Linux.
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3.2.1 Installing Active Energy Manager on Windows

You can install Active Energy Manager on Windows using either the graphical
user interface or the command line.

Installation using the graphical user interface

To install Active Energy Manager on Windows using the graphical user interface,
follow these steps:

1.

Using an account with either local or domain Administrator authority, log on to
the operating system.

2. Extract the contents of the downloaded installer package to a folder.

3. Run the Active Energy Manager installation file to start the installation wizard.

In the window that opens (Figure 3-4), select the language for the installation,

and click OK.

IBM. Systems Director Active Energy Manager”
Version 4.1.1

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

r
-
-
[ L4

Licensed Materials - Proparty of IBM Corp. and athers), 1999, 2008. IBM, tha 1IBM logo. and Active Engery Manager are trademarks ar
ragistarad trademarks of IEM Carporation in the United States, othar countrias, or bath. Built on Eclipse is a trademark of Eclipse Foundation,
Inc. Java and all Java-based trademarks are trademarks of Sun Micrasystems, Inc. in the United States, other countries, or bath. Other

dvd

COMPATEL

IEninsh - I

Figure 3-4 Active Energy Manager installation wizard
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4. On the next window, click Next.

5. Then, select the “I Accept the terms in the license agreement” option, and
select “Yes, restart IBM Systems Director automatically” if you want the
services to start automatically (recommended). Click Install.

6. When the installation is complete, click Done.

Unattended installation using the command line
To install Active Energy Manager using a response file and the command line,
follow these steps:

1. Using an account with either local or domain Administrator authority, log on to
the operating system.

2. Extract the contents of the downloaded installer package to a temporary
directory.

3. In an ASCII text editor, open the installer.properties file.
4. Edit the following lines to enable the installation to run silently:

INSTALLER _UI=Swing
LICENSE_ACCEPTED=false
START_SERVER=false

becomes

INSTALLER UI=silent
LICENSE_ACCEPTED=true
START_SERVER=false

Note: To have the IBM Systems Director server restart automatically at the
conclusion of the installation, edit the file so that START_SERVER=true.

5. Open a command prompt, and then change to the directory that contains the
Active Energy Manager installation file. From the command prompt, enter the
following command:

IBMSystemsDirector-AEM-Setup.exe
6. The Active Energy Manager silent installation starts.

3.2.2 Installing Active Energy Manager on AIX

To install Active Energy Manager on IBM Systems Director management servers
running AIX, using either the graphical user interface or the command line. To
install it using the GUI, you need to run the installation from an graphical
environment such as CDE, or you can export the display if you are accessing by
remote access.
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Installation using the graphical user interface
To install Active Energy Manager on a system running AlX using a GUI, follow
these steps:

1. Log on to the operating system as root.

2. Extract the contents of the downloaded installer package to a temporary
directory:

gzip -cd SysDir AEM4 1 1 AIX.tar.gz | tar -xvf -
Note that the trailing hyphen (-) is required.

3. Change the permissions and run the installation file with the following
commands:

chmod +x IBMSystemsDirector-AEM-Setup.sh
./IBMSystemsDirector-AEM-Setup.sh.

4. The Active Energy Manager installation wizard opens as shown in Figure 3-4
on page 76. From this point, the procedure is the same as the procedure in
Windows. Follow the instructions described in 3.2.1, “Installing Active Energy
Manager on Windows” on page 76 to complete the installation.

Unattended installation using the command line
To install Active Energy Manager using a response file from the command line,
follow these steps:

1. Log on to the operating system as root.

2. Extract the contents of the downloaded installer package to a temporary
directory.

3. Read and acknowledge the software agreements in the /11icense directory.

4. Change the permissions of the installation file with the following commands:
chmod +x IBMSystemsDirector-AEM-Setup.sh

5. In an ASCII text editor, open the installer.properties file.

6. Edit the following lines to enable the installation to run silently:

INSTALLER UI=Swing
LICENSE_ACCEPTED=false
START_SERVER=false

becomes

INSTALLER UI=silent
LICENSE_ACCEPTED=true
START_SERVER=false
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Note: To have the IBM Systems Director Server restart automatically at the
conclusion of the installation, edit the file so that START SERVER=true.

. Open a command prompt, then change to the directory that contains the

Active Energy Manager installation package.

8. Run the AlX installer file IBMSystemsDirector-AEM-Setup.sh.
9. The Active Energy Manager silent installation starts.

Note: The installation is complete when a file named installlLog.txt appears
in the /opt/ibm/director/ActiveEnergyManager directory.

3.2.3 Installing Active Energy Manager on Linux

To install Active Energy Manager on IBM Systems Director management servers
running Linux, you can use either the graphical user interface or the command
line.

Installation using the graphical user interface
To install Active Energy Manager on a system running Linux using a GUI, follow
these steps:

1.
2.

Log on to the operating system as root.

Extract the contents of the downloaded installer package to a temporary
directory:

gzip -cd SysDir AEM4 1 1.tar.gz | tar -xvf -
Note that the trailing hyphen (-) is required.
Run the installation file:

chmod +x IBMSystemsDirector-AEM-Setup.sh
./IBMSystemsDirector-AEM-Setup.sh.

The Active Energy Manager installation wizard opens as shown in Figure 3-4
on page 76. Follow the instructions described in 3.2.1, “Installing Active
Energy Manager on Windows” on page 76 to complete the installation.
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Unattended installation using the command line
To install Active Energy Manager on a system running Linux using a response file
and a command prompt, follow these steps:

1. Log on to the operating system as root.

2. Extract the contents of the downloaded installer package to a temporary
directory.

3. Read and acknowledge the software agreements in the /11icense directory.
4. Change the permissions of the installation file with the following command:
chmod +x IBMSystemsDirector-AEM-Setup.sh

5. In an ASCII text editor, open the installer.properties file. Edit the
following lines to enable the installation to run silently:

INSTALLER _UI=Swing
LICENSE_ACCEPTED=false
START_SERVER=false

becomes

INSTALLER UI=silent
LICENSE_ACCEPTED=true
START_SERVER=false

Note: To have the IBM Systems Director Server restart automatically at the
conclusion of the installation, edit the file so that START _SERVER=true.

6. Open a command prompt, then change to the directory that contains the
Active Energy Manager installation file for the appropriate operating system.

7. Run the Linux installer file for the appropriate operating system.

8. The Active Energy Manager silent installation starts.

Note: The installation is complete when a file named installlLog.txt appears
in the /opt/ibm/director/ActiveEnergyManager directory.

3.3 Installing the Active Energy Manager license

As described in 2.5, “Licensing” on page 64, when you install Active Energy
Manager from the Web download, you can perform all energy monitoring
functions. In addition, you have a 60-day trial license to perform all energy
management functions. After 60-days, you need to purchase and install a license
to continue using the management functions.
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The license that you purchase is in the form of a CD-ROM that contains software
that you need to install and to activate the license.

Note: You cannot install Active Energy Manager using this CD-ROM. Active
Energy Manager is available only as a download from the Web as described in
2.4, “Downloading Active Energy Manager” on page 63. The CD-ROM
contains only the license. To install the license, you must first download Active
Energy Manager and install both IBM Systems Director and Active Energy
Manager.

To install the Active Energy Manager license, follow these steps:

1.

Insert the license CD-ROM in an optical drive that is accessible by the
operating system on which IBM Systems Director 6.1.1 and Active Energy
Manager 4.1.1 are installed. The CD-ROM contains the files and directories
shown in Figure 3-5.

Chax
|ZLinux_Pawer
|ZLinux_System_z
|ZLinux_x86

I Windows
“Hautorun.inf
installer. properties
[Z] ReleaseMotes. txt

Figure 3-5 Files on the license CD-ROM
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2. For Windows servers, we recommend that you use the graphical user
interface to install the license as follows:

a. Run the installer executable file from the Windows directory on the
CD-ROM. An Introduction window opens, as shown in Figure 3-6.

b. Read the text and click Next. Then, follow the prompts to complete the
license installation.

c. Continue to step 4 on page 83 to confirm that the license is installed
successfully.

%l Active Energy Manager 4.1

p Intraduction Installamewhere will auide you thraugh the installation of Active
1> [BM Director Start Energy Manager.

[> Pre-Installation Summary
Thank you far purchasing Active Energy Manadger.
[ Installing...

p> Install Complete Clickthe Mest buttor to proceed to the nest screen. Ifvou want to

change something on a previous screen, click the 'Previous' button,

‘You may cancel this installation at any time by clicking the 'Cancel’

huttan.

Cancel Frevious

Figure 3-6 Installing the license using the GUI

3. For AIX and Linux servers, we recommend that you use the command-line
interface to install the license as follows:

a. Copy the directory from the CD-ROM that contains the installer for your
operating system (for example Linux_x86) and paste the directory to a
temporary directory on the IBM Systems Director server.

b. Copy the installer.properties file from the root of the CD-ROM (see
Figure 3-5 on page 81) and paste the file into the directory that you copied
to the server in step a (in our example, Linux_x86). The
installer.properties file should now be with the other installation files
for that operating system, not the directory one level up.
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c. As described in the ReleaseNotes.txt file on the CD-ROM, edit the
installer.properties file that you copied onto the IBM Systems Director
server in the previous step. Change the following line:

INSTALLER UI=Swing
to:
INSTALLER UI=silent
This configures the installer to run in silent mode.
d. Add the following line to the installer.properties file:
LICENSE_ACCEPTED=true

This step is required to correct an issue with the installer. It is required for
all point releases of Active Energy Manager 4.x.

e. Run the installer executable file on the IBM Systems Director server.

f.  Verify that the license installation is complete by browsing the file
director/ActiveEnergyManager/installlLog. txt. This file is updated with
the current date when the installation completes without errors.

g- You can verify that the permanent license is installed by looking in the IBM
Systems Director keys directory. You should see a file named AEM41.11ic.

. Start an IBM Systems Director Active Energy Manager browser session and
sign in.

. On the Active Energy Manager home page, scroll to the License section at
the bottom of the Web page. You should see the display shown in Figure 3-7.

License

Full license for Active Energy Manager is
installed.

Figure 3-7 License installed
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3.4 Uninstalling Active Energy Manager

This section explains the procedures to uninstall Active Energy Manager on AlX,
Windows, and Linux.

3.4.1 Uninstalling Active Energy Manager on systems running
Windows

Use these instructions to uninstall Active Energy Manager on IBM Systems
Director management servers running Windows.

Note: If you want the uninstaller to remove Active Energy Manager data from
the IBM Systems Director database, ensure that both Active Energy Manager
and IBM Systems Director are running before you continue. The Active Energy
Manager group is removed only if IBM Systems Director is active when you
begin the uninstallation process.

As with the installation, you can use either the GUI or the command-line interface
to uninstall Active Energy Manager.

Uninstall using the graphical user interface
To uninstall Active Energy Manager on Windows using the GUI, follow these
steps:

1. Using an account with either local or domain Administrator authority, log on to
the operating system.

2. Click Start — Settings — Control Panel. The Control Panel window opens.

3. Double-click Add/Remove Programs. The Add/Remove Programs window
opens.

4. Click IBM Systems Director Active Energy Manager, and then click
Change/Remove.

5. The Active Energy Manager uninstallation wizard begins. Follow the
instructions and prompts to remove the necessary files.
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Uninstall using the command line
To uninstall Active Energy Manager on Windows using the command line, follow
these steps:

1. Using an account with either local or domain Administrator authority, log on to
the operating system.

2. Inthe ActiveEnergyManager/uninstall directory, edit the
installer.properties file as follows:

INSTALLER_UI=Swing
DATABASE_CLEANUP=false

becomes

INSTALLER UI=siTlent
DATABASE_CLEANUP=false

Note: Set DATABASE_CLEANUP=true to have database cleanup performed;
Note that this option work only if IBM Systems Director Server is running at
the time of the uninstall procedure. If IBM Systems Director Server is
inactive at the time of the uninstall, then the database is not deleted,
regardless of the value of this parameter.

3. Launch the uninstaller.

3.4.2 Uninstalling Active Energy Manager on systems running AlX

To uninstall Active Energy Manager on IBM Systems Director management
servers that are running AlX, you can using either the graphical user interface or
the command line.

Note: If you want the uninstaller to remove Active Energy Manager data from
the IBM Systems Director database, ensure that both Active Energy Manager
and IBM Systems Director are running before you continue. The Active Energy
Manager group is removed only if IBM Systems Director is active when you
begin the uninstallation process.

Uninstall using the graphical user interface
To uninstall Active Energy Manager on AIX using the GUI, follow these steps:

1. Log on to the operating system as root.

2. From the command prompt, launch the uninstaller by entering the following
command:

/opt/ibm/director/ActiveEnergyManager/uninstall/uninstall
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Uninstall using the command line
To uninstall Active Energy Manager on AIX using the command line, follow these
steps:

1. Log on to the operating system as root.

2. In the ActiveEnergyManager/uninstall directory, edit the
installer.properties file as follows:

INSTALLER_UI=Swing
DATABASE_CLEANUP=false

becomes
INSTALLER UI=silent
DATABASE CLEANUP=false

Note: Set DATABASE_CLEANUP=true to have database cleanup performed.

3. Launch the uninstaller.

3.4.3 Uninstalling Active Energy Manager on systems running Linux

To uninstall Active Energy Manager on IBM Systems Director management
servers that are running Linux, you can using either the graphical user interface
or the command line.

Note: If you want the uninstaller to remove Active Energy Manager data from
the IBM Systems Director Database, ensure that both Active Energy Manager
and IBM Systems Director are running before you continue. The Active Energy
Manager group is removed only if IBM Systems Director is active when you
begin the uninstallation.

Uninstall using the graphical user interface
To uninstall Active Energy Manager on Linux using the GUI, follow these steps:

1. Log on to the operating system as root.

2. From the command prompt, launch the uninstaller by typing the following
command and pressing Enter:

/opt/ibm/director/ActiveEnergyManager/uninstall/uninstall
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Uninstall using the command line

To uninstall Active Energy Manager on Linux using the command line, follow

these steps:

1.
2.

Log on to the operating system as root.

In the ActiveEnergyManager/uninstall directory, edit the
installer.properties file such that:

INSTALLER_UI=Swing
DATABASE_CLEANUP=false

becomes

INSTALLER UI=siTlent
DATABASE_CLEANUP=false

Launch the uninstaller.

Note: Set DATABASE_CLEANUP=true to have database cleanup performed.
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3.5 Migrating Active Energy Manager

You can migrate data and settings from Active Energy Manager 3.1.x or later to
Active Energy Manager 4.1 using the IBM Systems Director Migration Tool.
Migration to later versions, such as version 4.1.1, requires that you first migrate to
Active Energy Manager 4.1, then upgrade to the later version.

The IBM Systems Director Migration Tool is a command line utility that includes
the following main functions:
» smexport

» smimport

Both smexport and smimport are invoked from the command line. You export data
from Active Energy Manager 3.1.x by running smexport, and you import data into
Active Energy Manager 4.1 by running smimport.

Important: To download and use the IBM Systems Director Migration Tool,
see the Upgrading and Migrating IBM Systems Director topic in the IBM
Systems Director V6.1 documentation, which is available at:

http://publib.boulder.ibm.com/infocenter/director/v6rix/index.jsp?to
pic=/director.upgrade 6.1/fqm0_t upgrading and_migrating.html

3.5.1 Migration considerations and notes

You can migrate only data and settings from Active Energy Manager 3.1 or later.
You cannot migrate from PowerExecutive™ (the former name of Active Energy
Manager prior to Version 3.1).

Consider the following settings when using the IBM Systems Director Migration
Tool to migrate Active Energy Manager 3.1.x data and settings:
» Global default settings

The following global default settings are migrated:

— Default polling interval in minutes (3.1.x) — Default metering interval (4.1)

Note: The 4.1 default value is 5 minutes. If the 3.1.x value was set to 4
minutes or less, the value migrated to 4.1 is set to 5 minutes. Otherwise,
the 3.1.x value is migrated.

— Number of days to keep trend data (3.1.x) — Retain data (4.1)
— Refresh rate in minutes (3.1.x) — Default data refresh interval (4.1)
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Price per kilowatt-hour (3.1.x) — Default energy price and Default
currency type (4.1)

Note: This setting is migrated only if the currency type on the 4.1
system is set to USD.

Cooling rate factor (3.1.x) — Default cooling rate multiplier (4.1)
Default voltage (3.1.x) — Voltage (4.1)

Resources

Resource considerations related to migration include:

Migration of Active Energy Manager 3.1.x resources might require network
connectivity to those resources during import. Resources that cannot be
contacted cannot be migrated. Resources not migrated will not have
associated settings, events, or polling data migrated.

If a resource is not migrated, a warning message displays during import.

A resource that is plugged into a PDU+ outlet but is not an Active Energy
Manager resource is not associated with the PDU+ outlet. Instead, Active
Energy Manager migration creates another resource of type Metered
Device that represents the first, has the same name, and is an Active
Energy Manager resource. This resource is associated with the PDU+
(Power Unit) outlet during migration.

Each BladeCenter resource is migrated, as well as the data for it, such as
event and power use data at the BladeCenter level. However, some or all
modules within the BladeCenter are not migrated, because inventory is
required to discover them, and inventory is not run during migration.
Therefore, Active Energy Manager data for BladeCenter slots cannot be
migrated.

Resource settings

The following settings for individual Active Energy Manager resources are
migrated:

Polling interval in minutes (3.1.x) — Metering interval (4.1)

Note: The 4.1 default value is 5 minutes. If the 3.1.x value was set to 4
minutes or less, the value migrated to 4.1 is set to 5 minutes. Otherwise,
the 3.1.x value is migrated.

Time (3.1.x) — Last time metered (4.1)
Polling active (3.1.x) - Metering active (4.1)
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— Relationships to other resources, such as PDU+ outlets associated with
resources plugged into them.

— Text descriptions for location and description, in some cases.
» Trend data

Trend data for all resources discovered or created during migration is
migrated. Historical data compression of migrated trend data is not done
during migration. In the 4.1 release, to save disk space and improve query
performance of large intervals of data, Active Energy Manager automatically
compresses metered data that is more than 7 days old. Each night at
midnight, data is compressed to 1 hour averages for both power and
environmental values.

» Power management settings and policies

Power management settings and policies considerations related to migration
include:

— Migration of power management settings, such as policies, occur only if an
evaluation or permanent Active Energy Manager license is active when
the import is performed.

— Policies that set power cap based on historical data are not migrated.

— Policies that set both power cap and power saver are migrated but are split
into two policies, one ending with -- POWER CAP PORTION and the other
ending with -- POWER SAVER PORTION.

— Tasks are created in Active Energy Manager 4.1 for all migrated policies.
However, scheduling of these tasks is not migrated.

— Policies are not applied to any resources by migration. You must apply
policies manually to resources post-migration.

» Events
Event considerations related to migration include:
— Migrated events are displayed in English only.

— Events not associated with specific Active Energy Manager 3.x resources
are not migrated. This might include some SNMP trap events and events
that are associated with nodes that could not be discovered during
migration.

90 Implementing IBM Systems Director Active Energy Manager 4.1.1



» Storage requirements

Migration of Active Energy Manager objects and data requires that extra disk
space be available on both the export and import systems before you start.
Before exporting this data, look up the size of the Active Energy Manager
database. This value is displayed in different places depending on which
version of Active Energy Manager you are running:

— Active Energy Manager 3.1: Click Edit - Manage Trend Data.

— Active Energy Manager 3.1.1: Click Edit — Preferences, then select the
Server tab.

There are two locations in the file system that must have free space in order
for Active Energy Manager migration to work:

— The directory that will hold the data that is exported by the migration tool.
Export will create the directory, and import will read from it.

— The temporary working directory that Active Energy Manager migration
uses during migration to accomplish its work. By default, this is either the
Windows temporary directory, or /tmp on Linux. You can select a different
location, however, by creating a file called aemmigration.properties in the
<IBM Director install path>/data directory, containing one entry, as
follows:

com.ibm.aem.migration.TemporaryDirectory=fully-qualified
directory name

You can select a different location for each system (if needed) for which
you want to specify a temporary location. If none is specified on a system,
the system temporary directory is used. The directory specified on the
source system must exist. The directory specified on the target system will
be created if it does not already exist. If you use a backslash in the path, it
must be escaped with another backslash character. Use a
double-backslash instead of a single-backslash in this file.

After you know the database size and these locations, calculate the needed
disk space:

— For export from 3.1.x:

* Approximately 50% of the Active Energy Manager database size must
be available in the temporary working directory used by Active Energy
Manager migration.

¢ Approximately 50% of the database size must be available in the
directory to which the migration data will be exported.
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— Forimport to 4.1:

¢ Approximately 50% of the database size must be free in the directory
into which the exported migration data is copied.

e Approximately 100% of the Active Energy Manager database size must
be available in the temporary working directory used by Active Energy
Manager migration.

e Atleast 100%, but recommended to be much more, of the database
size must be available in <IBM Director install path>/data, to hold
the migrated data in Active Energy Manager 4.1 format.

3.6 Updating to Active Energy Manager 4.1.1 from 4.1

This section shows a step-by-step procedure to update Active Energy Manager
4.1.1 in the scenario where Active Energy Manager 4.1 is already installed.

As explained in 3.1, “Updating IBM Systems Director” on page 72, you can
update Active Energy Manager using two methods. In this case, we import the
updates instead of updating online.

For more information about updating IBM Systems Director, refer to:
http://publib.boulder.ibm.com/infocenter/director/v6rlx/index.jsp?topic
=/director.updates_6.1/fqm0_t_um updating_director_features.html

Important: IBM Systems Director 6.1.1 and Active Energy Manager 4.1 are
required to run this procedure.

3.6.1 Using the command-line interface to update from 4.1 to 4.1.1

To update Active Energy Manager using the command-line interface, follow these
steps:

1. Using a Web browser, go to the following Web address:
http://ibm.com/support/fixcentral/
Then, follow these steps:

Select IBM Systems Director in the Product Group drop-down menu.
Select IBM Systems Director from the Product drop-down menu.
Select 6.1 from the Installed version drop-down menu.

Select ALL from the Platform drop-down menu.

Click Continue.

Select com.ibm.aem_4.1.1.

~0o oo op®
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g. Click Continue.
h. Select | agree after you review the terms and conditions of the agreement.

Run inventory, to ensure that Active Energy Manager 4.1.1 is in the software
inventory:

smcli collectinv -i <systemName> -p "All Software Inventory"
Import the fix com. ibm.aem _4.1.1:

smcli importupd -v -t c:\temp\com.ibm.aem 4.1.1

. Verify that the import was successful by running smc1i 1supd. The output

should include the following lines:

com.ibm.aem.common_4.1.1
com.ibm.aem.console_4.1.1
com.ibm.aem.discovery 4.1.
com.ibm.aem.nonplugin_4.1.
com.ibm.aem.server_4.1.1
com.ibm.aem 4.1.1

1
1

Run the following command, and pipe it into an output file because the output
can be long:

smcli Tsrelationships appliesTo > output.txt

Browse the output file, and look for com. ibm.aem. If you find it, then the task
completed successfully. If you do not see this line, then wait a couple of
minutes and try the command again. If the line is still not there, run the
inventory as described in step 2.

Install the updates:

smcli installupd -i <systemName> -u com.ibm.aem 4.1.1 -v

8. Restart IBM Systems Director Service.

9. Verify that Active Energy Manager is at release 4.1.1 in the Welcome panel.

3.6.2 Using the GUI to update from 4.1 to 4.1.1

To update Active Energy Manager using the GUI, follow these steps:

1.

In a Web browser, go to:
http://www-933.ibm.com/support/fixcentral/
Then, follow these steps:

a. Select IBM Systems Director in the Product Group drop-down menu.
b. Select IBM Systems Director from the Product drop-down menu.
c. Select 6.1 from the Installed version drop-down menu.

d. Select ALL from the Platform drop-down menu, and click Continue.
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e. Select com.ibm.aem_4.1.1, and click Continue.
f. Click I agree after reviewing the terms and conditions.

2. In the IBM systems Director Web interface, select Inventory — View and
Collect Inventory as shown in Figure 3-8.

IBM* Systems Director

View: | All tasks -

Welcame

My Startup Pages
Find 2 Tazk

Find 3 Resource
Mavigate Resources

Autamation
Availability
[E Inventary

Syztemn Discovery

( View and Callect Inventary )

Release Management

Security

Swstem Configuration

Systemn Status and Health \1
[F Task Managerent

Settings

Figure 3-8 View and Collect Inventory

3. In the View and Collect Inventory window, shown in Figure 3-9, select IBM
Systems Director server by clicking Browse under Target Systems. Then click
Collect Inventory.

act Inventory

To wiew the inventary of any resource, select a target systern, select a profile, and click Yiew Inventory,

Target Systems Manage inventory profiles

IBEM 2553 ACL KQGZCKE » Browse.. All Inventory - Manage Profiles

Wiew Inuertory Collect Invertary

Figure 3-9 Collect Inventory
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4.

In the Run - Collect Inventory window, shown in Figure 3-10, click OK to run
the inventory collection immediately.

Run - Collect Inventory

Schedule Motification Cptions
Job name and schedule
#1ob Marmne:
ICOHect Inwertory - June 2, 2009 2:29:59 PM EDT
Choose when ta run the job.

@Run Mow

O schedule

[s1 .4 Cancel Help

Figure 3-10 Run the job immediately

5. To verify that IBM Systems Director successfully collected the inventory,

select Display Properties, as shown in Figure 3-11.

Wiew and Collect Inuentory

ATKCOR10ZI
The following job has been created and started successfully: Collect Inventory - June 2, 20049

( Dizplay Properties ) Close Message

To view the inventory of any resource, select a target systern, select 2 profile, and click View Inventory.

Target Systerms Manage inwentory profiles

IBM 5553 ACL KQGZCKE vl Erowsa., |A|I Inventory - Manage Profiles

Wiew Inventory Collect Inventary

Figure 3-11 Verify the collect inventory by selecting Display Properties
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6. Now, you can import the update. In the IBM Systems Director Web Interface,
click Release Management — Updates as shown in Figure 3-12.

IBM" Systems Director

View: | All tasks -

Welcame

My Startup Pages
Find 2 Tazk

Find 3 Resource
Mavigate Resources

Autamation
Availability

Inventory

Agents
Security

Swstem Configuration
Systemn Status and Health
[F Task Managerent

Settings

Figure 3-12 Release Management menu
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7. In the Update Manager window, click Import Updates under Command
tasks, as shown in Figure 3-13.

Updates

Update Manager

Manage the firmware and software updates needed by your systems, Schedule a check for updates to
cornpliance policies to ensure that your systems remain current,

System Compliance gmaritoring o systems)

Update status for 0 manitared systems: System tasks

9 0 systerns Change compliance policies
Show needed updates

& 0 systems

n 0 systems

@ 0 syzterns

Show installed updates

Manage

Check for updates
Last check for updates: Hone
Mext scheduled check for updates: Mot scheduled

Commen tazks

Install updates

Show updates
Show all updates acquired since the last check for updates

Show update groups
Group updates for categorization and use in compliance

Figure 3-13 Importing the updates through the Update Manager window

8. Specify the path to the directory in which the updates to import are located.
Figure 3-14 shows the update path for a Linux installation.

Enter the path on the managerment server that contains the updates to import.

#path: I,l"tn'pfupdates_AE My

QK Cancel

Figure 3-14 Specifying the path to the updates
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9. In the Run - Import Updates window, shown in Figure 3-15, click OK to run
the importing update process immediately.

Run - Import Updates

Motification Dptions

Job narne and schedule

#lob Name:

IIn’por’t Updstes - June 2, 2009 2:46:10 PM ECT
Choose when to run the job,

@Run Maow

O schadule

OK | Cancal Help

Figure 3-15 Run the job immediately
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10.In the Active and Scheduled Jobs window on the General tab, when the status
bar shows Complete at 100%, as shown in Figure 3-16, confirm that it the
update shows no errors (Complete with errors). If errors occur, go to the Logs
tab to see the errors.

Active and Scheduled Jobs

Auctive and Scheduled Jobs (Properties)

Marme: Import Updates - June 3, 2009 5:06:132 AM EDT | Actions ¥

Targets Hiztory Logs

Status: Complete

Progress: |:|1EID%

Last Run Status: Complete

Description: Fun once on &/3/09 at 5106 AN
Mext Run:

Last Fun: &/ 3f09 at 508 AN

Tashk: Import Updates

Created By: root

Figure 3-16 Status 100% Complete
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11.In the Update Manager window, select Install updates as shown in

Figure 3-17.

Updates

Update Manager

Manage the firmware and software updates needed by vour systerns, Schedule a check for updates to
compliance policies to ensure that your systerns rernain current.

System Compliance gmanioring o systems)

<
Ay o
[l
o

Manage

Update status for 0 ronitored systems:

suzterms
swsterns
swsterns

systerns

Sustem tasks

Change compliance policies
Show needed updates
Show installed updates

Check for updates
Last check for updates:

Show updates

Show update groups
Group updates for categorization

More

Mext scheduled check for updates: Mot scheduled

Show all updates acquired since the last check for updates

and use in cormpliance

Install updates

Cammon tasks

- ——
Irmport updates
Export updates

Figure 3-17 Installing the updates through the Update Manager window
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12.In the Welcome section of the installation wizard, click OK (Figure 3-18).

Instal
o2 Welcome Welcome
Updates This wizard installs updates to one or mare systems,
Sustems=
Options Usze thiz wizard to zelect the systerns on which vou want to install,
run imrediately ar scheduled for later.
Restarts
Surnrmary M Show this welcorne page next time
<= Back M et = Finish Cancel

Figure 3-18 Welcome page of the installation wizard
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13.1n the Updates window, shown in Figure 3-19, the wizard shows which

updates are available to install. Select Active Energy Manager Version
4.1.1 and click Add.

Updates

Selact the updates to be installad.

Selact 2 valid target then add it to the selected list

Show: | Updates

-

Auailabla:

Selected:
Updates
Actions W

Active Energy Manager
Search the table,.,

Seled Marne

El

* | Werzion & | Severity =2

High

'_:].:Actiue Energy Manager 4.1.1

4 m

[4f4| Page 1 of 1 ﬂﬂ 1 ||t Total: 1

Figure 3-19 Available updates to apply
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14.Select the IBM Systems Director server on which the updates are needed.
Then click Add (Figure 3-20).

Selact the systerns on which the updates are to be installed. Only the updates applicable to the systermn will be installed.

Typ= el
Server
Server

BladeCentar ...
Switch
Servar
Server
Server
Server
Server

Dperating Sy...

systems
Select a valid target then add it to the selected list,
Show: | All Targets x|
Auailable:
All Targets
Actions W Search the taEIe...
|_Select | Mame *
[ A neEscEac-2FE4-4a12-AC..
O £AB01R47-EZ10-B211-RE. .,
O ] Bczmm
| "‘[EDLNK:26K6483-J1VFF‘43W...
O  18m 2028 Mc1 KQFRZLY
Fi E 18Mm 2028 MC1 KQFRZLW
El IEM 8853 ACL KQGZCHS
F] IEM 2852 ACL KOQGZCHK
O f 18m 2853 AcL KoGZoKe
Fl Eﬂ‘linuxDirector.site
ﬂlll Page 1 of 2 L[ﬂl 1 Total: 11

Selectad:

Cescription

¥

F.epresents t..,

Fepresents ..,

IBM 2253 AC1 KQGZCKE

Figure 3-20 Selecting the system in which apply the updates
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15.Select Automatically install missing updates requirements and click OK
to install missing updates automatically, as shown in Figure 3-21.

Ciptions

Some updates might include installation options, or require that additional updates be installed,

M Autormnatically install missing update requirements

Swstern: [BM 35353 AC1 KQGEZCKE

Mizsing Update Requirernents:
Actions W
Narme * | Werszion 8 Severity & Product B q
There iz no data to display,

M|4| Page 1 of 1 » M| |1 |£| Total: 0 Filkered: O

Figure 3-21 Options section of the wizard
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16.Next, select Automatically restart as needed during installation and click
OK to restart the management server automatically, as shown in Figure 3-22.

Restarts

This installation rmight require restarting resources on the following systems.

ATKUPDODZ7W

L *® . The selected updates require the managerment server to restart during installation. This may
prematurely and the installation of one or more selected updates to fail,

Close Message

M Autormnatically restart as neaded during installation

Restarts:
Systerm Marme s Festarts Required
IBM 2253 ACL KQGECKE Defarred
lﬂll Page 1 of 1 ﬂﬂl 1 |E| Total: 1
Figure 3-22 Restarts section of the wizard
A summary page displays, similar to that shown in Figure 3-23.
Summary
The updates will now be installed on the selected systems. Verify the installation settings below,
Install updates known to be required for this install: ves
Autornatically restart a2z needed: ves
Selected updates:
Marne * | version 2 Severity % | Product £ | Category % | Downl
'_:.,':Actiue Energy Manager 4.1.1 High IBM Swsterms= ... Application wes
M|4|Page1cft [m[w] (1 |[] Totali 1
Selected systems:
Marme ¥ | Type ¥ Description
] 18M 8253 ACL KQGZCKE Server Represents 1
ul«|page 1 of 1 [o]m] (1 [[2] Total: 1

Figure 3-23 Summary of the updates that will be applied
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17.Restart IBM Systems Director Service, and then verify in the Manage tab of
the Welcome page that the version is 4.1.1 for Active Energy Manager, as
shown in Figure 3-24.

Q Configuration Manager =1
Feady
Plans  Configuration termplates

G Virtualization Manager =1
Ready
Set up virtualization manager  Wirtual Servers and Hosts

G Active Energy Manag@

Trial period expires on Jul 27 [in 55 days].
Purchase License

Q Remote Access

Feady
Setup Rernote Control

G Storage Management
Ready
SMI-5 Providers  Systerns And Volurnes

Figure 3-24 Welcome window of the Web interface

3.7 Troubleshooting the installation

During the Active Energy Manager installation or updating, you might see error
messages. In this section, we list some of the common error messages, what the
messages mean, and what you need to do to correct the situation:

» Error message: No X11 DISPLAY variable was set, but this program
performed an operation which requires it.

Active Energy Manager was not able to open the installation wizard window in
Linux or AIX. You need to run the installation wizard from an X Window
System desktop environment (KDE, Gnome, CDE, Xfce, and so forth) or
enable X11 forwarding from the linux or AIX server.

» Problem: The Welcome page in the IBM Systems Director web interface is not
showing the value 6.1.1 after applying the IBM Systems Director updates.

Sometimes restarting the Systems Director Server service is not enough.
Reboot the server to apply correctly the updates.
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» Error message: ATKUPDO81I No updates are needed on the selected
systems.

After Checking for updates, no updates are shown to apply in the View
Updates menu. To correct this issue, follow these steps:

a. Verify that you have collected the inventory.

b. After importing the updates, the IBM Systems Director Server needs to
compare the new updates with the currently installed updates to determine
what updates are needed. So, there is a delay after the import finishes
before the updates display in the “Show need updates” or “View Updates”
views. If the updates still do not display, you can try closing and re-opening
the view.

c. Go to Update Manager menu, and click Install Updates to apply the
updates.

» Problem: Updates fail to install because pre-requisites are missing.

An error message such as this one might display in the install updates job
activation log:

ATKUPD265W Update "com.ibm.director.console.helps.doc 6.1.1"
requires update "com.ibm.director.main.helps.doc 6.1.1" which does
not have any metadata acquired yet and will be removed from the 1ist
of updates to install.

This message means that IBM Systems Director could not install the updates
because some pre-requisites for that updates were not available. To resolve
the issue, try the following fixes:

— If you imported the updates, verify that the updates were downloaded
successfully or retry with the online update.

— Install the updates as before, and if the missing prerequisite error occurs,
retry the installation only on the updates that failed to install.

— Run the update procedure again using the CLI to get more error
messages. For a reference, you can follow 3.6.1, “Using the command-line
interface to update from 4.1 to 4.1.1” on page 92.
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Navigating the IBM Systems
Director Web console

Active Energy Manager runs as a component of IBM Systems Director. Thus,
Active Energy Manager inherits powerful features from IBM Systems Director
and takes advantage of the integration between the two products.

To use Active Energy Manager effectively, it is important to gain an
understanding of the IBM Systems Director Web-based user console. This
chapter explains the basics of navigating the console and includes the following
topics:

4.1, “Supported Web browsers” on page 110

4.2, “Logging in to and out of the Web console” on page 110
4.3, “Layout of the Web console” on page 113

4.4, “Creating more user IDs” on page 115

4.5, “Features related to Active Energy Manager” on page 119
4.6, “Using groups” on page 127

YyVyVYVYYVvYYy
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4.1 Supported Web browsers

The Web console requires that you use a supported Web browser. The following
Web browsers are supported for use with the IBM Systems Director Web
console:

» Firefox versions
— Firefox 2.0
— Firefox 3.0

Note: Firefox 3.0 is the minimum required version on SUSE Linux
Enterprise Server 10.

» Microsoft Internet Explorer versions

— Microsoft Internet Explorer 6.0
— Microsoft Internet Explorer 7.0

4.2 Logging in to and out of the Web console

110

To log in to the IBM Systems Director Web console do the following.
1. From a Web browser, use the following URL:

http://system name:port_number/ibm/console

Where:

— system_name is the host name (or IP address) of the system on which IBM
Systems Director Server is installed.

— port_number is the first (lower) of two consecutive port numbers that you
configured the Web server to use during installation. (Default ports for the
Web server are 8421 for http and 8422 for https.)

Note: If you prefer to use SSL for security, use the second port (by default

port 8422) and use https in the URL:

https://system_name:port_number/ibm/console
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2. Enter the user ID and password that corresponds to an authorized IBM
Systems Director administrator user ID and password, and click Log in
(Figure 4-1).

; 1BM Systems Director - Microsoft Internet Explorer

File Edit Vew Favorites Tools  Help |

QBack - &) - [x] 2] @ | ) search 7 Favorites

Address I@j https:{#9.42,171.139:8422ibm/consaleflogon. jsp j Ga | Links *
N

IBM* Systems Director E « [l

Welcome, enter your information.

User ID: ’
IAEMadminl

Passwaord:

oooooooo |

SR i R P WS S R L SRS S
Figure 4-1 Web console login window

Note: A security alert window might display before you log in because of
an incorrect configuration of the Secure Socket Layer (SSL) certificate.

3. The first time that you log in, you are presented with the welcome page shown
in Figure 4-2 on page 112. On the IBM Systems Director Welcome page, you
can complete first-time setup steps to make sure that IBM Systems Director
and its plug-ins are set up and configured to manage your environment. For a
description of the various areas in the Web console, see 4.3, “Layout of the
Web console” on page 113.
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| IBM Systems

icrosoft Internet Explorer

File Edit Miew Fawvorites Tools  Help | -.'f
QBack ~ ) - [¥] 2] :‘J| ) Search =7 Favarites {4| - fa =

Address I@ https: (19.42,171.139:8422/ibm/consolefsecure securelogan. do j Go |Links »
IBM* Systams Director Welcome AEMadminl Help Logout

| Yiew: IAII tashs

=

I--- Selact Adtion --- vl

Welcome

My Startup Pages
Find a Tazk

Find a Resource
Mawvigate Resources

Automation

Availability

Inventory

Energy

Release Management
Secutity

System Configuration
Syztem Status and Health

Task Management

Welcome to IBM® Systems Director  r'm 2 5.20 user: how do [ use £,.1,07
About
Find a resaurce Find a task Web resources

Wiew updates

Start B mManage Learn

Before IBME Systerns Direckor can ranage your systerns, they must be discovered, Use
thiz page to set up IBME& Systems Direckor for the first time,

Getting Started
Optional tasks

Settings Systarn dizcovery
Advanced system
di
0 Cperating systems: BEEY
Collect and viaw
[ W O systerns with no agant inventory
" . Mavigate
B 0 systerns with Platform Agent resourees
|:| 0 systermns with Commeon Agent
W 16 systerns have no access
"] 36 systerns do not have inventory collecked
Next Steps
Fegizter IBME Systerns Director
Register your product with IEM
Create event thresholds and automation plan
Use the Autornation Plan wizard to create thresholds and select actions to run
Check for updates on discovered systems
Check IBM for updates your systerns may need
Install agents on systerns
Fully enable your systerns for managerent by installing the common agent j
&1

[T (5 [ @ Trusted sites

£

Figure 4-2 IBM Systems Director welcome view at initial login
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To log out of the IBM Systems Director Web console, locate the link in the top,
right corner of the Web console, and click Logout.

Note: If you do not use the IBM Systems Director Web console actively for 30
minutes, the automatic timeout feature logs you out.

4.3 Layout of the Web console

The IBM Systems Director Web console provides tasks and unique views to help
you manage your environment. The Web console is divided into six areas, which
are highlighted in Figure 4-3.

IBM" Systems Director m 7Y GC)C).JEH'

(4]
t\v’lew: All tasks E3 (2] ‘ )
- ) —
) Welcome to IBM® Systems Director rmas20use how
@ Autsmation Find & rescurce Find a task e
B Availability ) B
[Stard O Manage Learn
Inventory e ——
E -
HErea Before IBME Systems Director can manage your systems, they must be discovered. Use this
@ Relesze Management page to set up IBM® Systems Director for the first time.
@ Security
@ Systam Configuration Getting Started
@ System Status and Health
Discover... Optional tasks
Taszk Management
System discovery
Settings
0 Operating systems:
Register IBME Systems Director
Y EM
o, b O shalt e e P mm-mmhﬂw e e M S s Sy e, o B S, el s ol

Figure 4-3 Web console layout

Chapter 4. Navigating the IBM Systems Director Web console 113



The areas indicated in Figure 4-3 on page 113 are:
Navigation area

The navigation area of IBM Systems Director Web console provides
categories of tasks that can vary depending on your IBM Systems Director
installation. The navigation area provides links to that you can perform these
tasks on your resources. Examples of typical tasks are navigate resources,
inventory, health summary, automation, and settings.

A Select Action pull-down menu
The Select Action menu provides the following ways to work with task pages:

— My Startup Pages: Customizes the pages that are started automatically
when you log in to IBM Systems Director, the first page that is displayed of
these automatically started pages, and the default navigation area view.

— Manage Open Pages: Provides a way to manage and close one or more
open pages.

— Close Page: Closes the page that you are viewing.
El Content area

When you open the Web console, by default you see the Welcome page for
IBM Systems Director in the content area. The content area changes
depending on the item that you select in the navigation area. You can
customize aspects of the content area using the Navigation Preferences.

[ View drop-down menu

The navigation area of the IBM Systems Director Web console provides
categories of tasks that can vary depending on your IBM Systems Director
installation. The navigation area provides links to tasks that you can perform
on your resources. Examples of typical tasks might include navigate
resources, inventory, health summary, automation, and settings. The View
menu provides the options shown in Figure 4-4.

Views fAlltases e |

Al tasks
IDM Sosters Diechor

Figure 4-4 Task options for IBM Systems Director
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B Help

Displays the help information for IBM Systems Director.

@ Logout
Logs out of the IBM Systems Director Web console.

User name identification

You can use multiple IBM Systems Director user IDs so that different types of
administrators can manage the system at the same time. At the top of the
Web console window, the user ID for the administrator who is logged in
displays. For details about setting up multiple user IDs, see the next section,
4.4, “Creating more user IDs” on page 115.

4.4 Creating more user IDs

To allow different types of administrators to access IBM Systems Director server
at the same time, you can create other user IDs that have different authority. The
user IDs that IBM Systems Director uses are operating system user accounts.
Therefore, you can create an account in the operating system, and then use IBM
Systems Director to grant specific roles to user ID and to specify to which IBM
Systems Director group that user ID belongs.

In this example, we use Windows Server 2003. To create multiple user IDs, follow
these steps:

1. Open the Windows Computer Management Console shown in Figure 4-5. To
create a user ID, select the Users folder, and then from the menu bar, click
Action — New User.

E Computer Management

g File  Action  Wiew Window Help

= | BE BB 2E

EJJ Computer Management (Local) Mame | Full Marne | Descti
—Jm System Tools _WIWERE U, VIwWare_user_ Vivta
@ Event Yiewer m.ﬂdministratnr Eiuiilt-i
% Shared Folders mbyungjoon byungioon
= Local Users and Groups ‘EGuest Eivilt-i

H °
' Users mphilains philains Phil &
QSUPPORT_SE. . CH=Microsoft Corparation,.,  This is

P
Figure 4-5 Local User and Group panel on Windows Server 2003

Chapter 4. Navigating the IBM Systems Director Web console 115



2. Inthe New User dialog box, enter a suitable user name and password, and
then click Create, as shown in Figure 4-6.

New User H E
User name: IAEMa:IminE
Fudl riame: IAEMa:IminE

Dimsciplion: I,éddilional AEM administrator

Pazswond: Iunurn

Confitm passweord: I“"“Hl

[¥ Uses must change passvecdd at next logon
| U ger canreat change passwond
[T | Paszword never expires

™ Account is disabled

Create I Clase J

Figure 4-6 Enter a user name and password

3. To fully control IBM Systems Director features, the user ID needs to belongs
to member of the Administrators group. Click Action — Properties on the
user ID that you just created, and go to the Member Of tab to add the
Administrator role, as shown in Figure 4-7.

AEMadminZ Properties

Remate contral | Terminal S&
Gieneral tdember OF | Profile

Member af:

Administrators

Figure 4-7 User ID Properties panel

4. After creating a new account, log in to Windows using this new account at
least one time. Otherwise, IBM Systems Director server cannot collect the
necessary account information from the operating system.
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5. Log in to the Director Console with an administrator ID. Click Security —
Users in the Navigation area as shown in Figure 4-8.

T S — T e =,
Energy

Release Manzgement

Security

Users
Roles
Credentizls

System Configuration
System Status =nd Hezlth

Task Management

Settings

Figure 4-8 Security tab in the Navigation area

6. Select the user ID to which you want to give permissions (in this example,
Blade43\AEMadmin2 as shown in Figure 4-9), and then click Assign Role.

Note: A default role is GroupRead, which grants a user the ability to view or
open a group. To have a full authority to manage and access system
resources, you need to assign a role of SMAdministrator.

Manage authorized users and their access to systems and tasks.
Users
[Edit... | [ Assign Role... |[_ Copy Role to User.. || [(Actions | Search the t
select| Name - | Role o | Type
O | & Administrators Group
) A BLADE43\Administrator | GroupRead, SMAdministrator Individual
O A BLADE43\AEMadminl GroupRead, SMAdministrator Individual
() 2 BLADE43\AEMadmin2 GroupRead Individual )
O A BLADE43\byungjoon GroupRead, SMAdministrator Individual
ey A BLADE43\Mario GroupRead, SMAdministrator Individual
ot & BLAGEAZ DI | asesoRead, SWAdminisaor, g ndividual

Figure 4-9 Managing authorized users and their access
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7. Th

e Assign Roles wizard starts. Click Next to pass the Welcome panel. In the

Roles window, shown in Figure 4-10, you can select the role or roles as

appropriate. The GroupRead role is a default.
Assign Role =0
Welcome RO|ES
o Roles
- Roles

WG

Select an existing role from the table to assign

[ VIEW.. ] [ Actions ¥ Search the table...

Select | Name % | Description % | Type %
O |&| GroupRead This permisszion grant... | System Defined
v | &| SMAdministrator The Administrator role... System Defined
O |&|SMManager The Manager role can ...  System Defined
O L& | SMMonitor The Monitor role can a...  System Defined
O |&|SMUser The User role includes System Defined

-

e Y T P I T T VIR YY T T e S . .....‘4_‘.r—'-

Figure 4-10 Assigning specific roles

Available roles include the following categories:

GroupRead
Grants a user the ability to view or open a group.
SMAdministrator

Has full authority to all resources and tasks, including security
administration, product installation, and configuration.

SMManager

Can perform a subset of the tasks that an Administrator can perform,
which are typically system administration, system health management,
and configuration tasks.

SMMonitor

Can access those administrative functions that provide read-only access,
which are primarily, monitoring, notifications, and status tasks.

SMuUser

Includes any authenticated user and allows only basic operations, such as
viewing resources and properties.

In this example, SMAdministrator is assigned to give full authority to access

an

d manage system resources.
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8. As shown in Figure 4-11, an assigned role is only activated under designated
groups. To enable access to all resources, click All Resources, and then click
Next. To enable access to only a subset of the available resource groups,
click Selected Groups, select the group or groups that you want, and then
click Add. When finished click Next.

Assign Role L N
Welcome Grou ps
Roles
- Select the groups to which the role applies.
o Groups
O all Resources
® selected Groups
Available groups: Selected groups: .
@ |_;-'JC.' ve Energy Manager Resources
[
B,
B,
8.
h
B
I )
Pt SR P P S N R e

Figure 4-11 Selecting specific groups

With these steps complete, although another administrator operates IBM
Systems Director server, you can simultaneously log in to IBM Systems Director
server with a new account (in this example AEMadmin2).

4.5 Features related to Active Energy Manager

Because Active Energy Manager is a plug-in tool that is integrated into IBM
Systems Director, it is important to understand the features of Systems Director,
such as discovery, events, thresholds, and topology maps, before working with
Active Energy Manager.

This section describes the major features of Systems Director that are related to
Active Energy Manager.
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4.5.1 System discovery

Before any system can be managed by IBM Systems Director, it must be
discovered. It is also important to gain management access to the system and
collect inventory from it before other capabilities in Systems Director can be
configured and used to manage it.

Discovery is the process by which IBM Systems Director identifies and
establishes a connection with objects, such as systems that it can manage. A
system is one type of resource that Systems Director can manage. A system is
an operating-system-based or hardware-based endpoint that has an IP address
and host name and can be discovered and managed by Systems Director.

Before Systems Director can manage a system or device, that resource must be
discovered by IBM Systems Director Server. IBM Systems Director manages the
following types of systems:

Blade administrative server
Boot server

Cluster

Fabric

Farm

Hardware Management Console
Management controller
Operating system

Print server

SAN

Server

Storage system

Switch

System chassis

v

VYVYVYVYYYVYVYVYVYYVYYY

IBM Systems Director provides the following options for discovery:

» System discovery
» Advanced system discovery

Note: Active Energy Manager also uses system discovery and advanced
system discovery to discover systems that need power monitoring and
management. For more information, refer to 5.2, “Discovering Active Energy
Manager endpoints” on page 146.
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Discovery Manager

Discovery Manager is the central repository for all the discovered systems and
also serves as the central control point for performing all the discovery and
inventory-related actions.

To launch Discovery Manager from the IBM Systems Director Web console, go to
Welcome — Discovery Manager to open the Discovery Manager page, as
shown Figure 4-12.

Discovery Manager

Discovery Manager

Manage the discovery of your systems in your environment. Discover your systems,
configure sccess to the systerns, then collect inventory,

@iscovery and Inventory \

Common tasks

€ Oparating systams! Eystamn cligg sary
Advanced sustem

B : Mo agent systems dizcovery
Collect and view
B 1 Platform agent system inventory
|_| 2 Cormrmon agent systems Navigate
resources
&1 Systems with no inventory collected j
Gﬂccess and Authentication \

Access for 16 systems Common tasks

Request access
for "no access"
systarmns
Mo acce: s
. 1 Mo access system Manage

B 3 Partial accass systems Credentials

K O 12 Full access systems )

Figure 4-12 Discovery Manager page
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The Discovery Manager page has two main sections, as shown in Figure 4-12:
Discovery and Inventory

This section lists all the systems that IBM Systems Director discovers. The
discovered systems are classified into three categories based on the agent
that is used for discovering:

— No agent systems
— Platform Agent systems
— Common Agent systems

The pie chart in Figure 4-12 shows a visual representation of these classified
discovered systems.

You can also launch the following common tasks in this section of the page:

System discovery
Advanced system discovery
Collect and view inventory
Navigate resources

A Access and Authentication

This section lists all the systems that Systems Director discovers. The
discovered systems are classified into three categories:

— No access systems
— Partial access systems
— Full access systems

You can click each classification title to see the list of systems under each
respective classification. For example, you can click No access systems to
see a list of all discovered systems currently having no access, as shown in
Figure 4-13.

Mo Access Systems

Search the table...

Select | Name Type % | Access €3

El 7B4CCEID-C4B1-341D-AFDE- 1E7960 Server E‘,HC access

et e, e i sl PP SI—— e A diaine o AT A S,

RN

Figure 4-13 No Access Systems list

You can also perform the following common tasks for requesting access to a
system or configuring the authentication credentials:

— Request access for no access systems
— Manage credentials
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4.5.2 System events

An event is an occurrence of significance to a task or system, such as the
completion or failure of an operation. IBM Systems Director Server receives
events from many sources.

Event sources include, but are not limited to, the following programs and
protocols:

» IBM Systems Director native events generated by Common Agent (such as a
fan failure or a power supply failure)

» Common Information Model (CIM) indications from the Common Information
Model Object Manager (CIMOM) that is installed as part of Common Agent
and Platform Agent

» Microsoft Windows event log events
» Windows Management Instrumentation (WMI) events

» SNMP traps through out-of-band communication (communication that is not
through Common Agent or Platform Agent)

» Platform Event Traps (PET) through out-of-band communication with systems
that support Alert Standard Format (ASF) and Intelligent Platform
Management Interface (IPMI) such as the Baseboard Management Controller
on IBM System x and BladeCenter Servers

» IBM service processor notifications through out-of-band communication, such
as from the Remote Supervisor Adapter Il (RSA 1l) on IBM System x servers

Event Automation Plans

One of the most powerful features of IBM Systems Director is the Event
Automation Plan tool. This function allows you to react to events in your managed
environment in a variety of ways. An Event Automation Plan is instructions that
which system events need to be acted upon and what actions are to be taken as
a result. The Event Action Plan is a combination of two objects: one or more
filters used to define exactly what events are to be the trigger, and the one or
more actions that are to be performed.

Event filters

A filter specifies one or more events that you want your Event Automation Plan
to process. The Event Automation Plan ignores any event instances that do not
meet the specifications of the filter.
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In IBM Systems Director Server there are a number of default filters already
created, as shown in Figure 4-14.

Event Filters

lles auant filkars -0 sperify, nne nr Aare Guants that ran bigoe: an euert aicarmztion plan or fltar -he cuant

lag.

Cipan Evant Sotormation Plan wizard

Event Filters

Craata,, I Creata Like... I E dit... I Delee I Actions VI IEearch the table.. Searc I

Select | Mame % | Desaiption
I Al Ewents Processes any events that occur on any syste-n, except for Win
- Common Agent offline Frocesses only those events thst are gereratzd by the Commo
- Critical Eua-ts Procassas onle thora avants that hava o Critical savarity
I ik uze Proceszes only those event: that are gereratad waen che aarrer
- Erviranmental sensor events Proceszes anly those event: that are associated with the conditi
I Fztal Events Processes only those events thet have a Fatal severity
Il Hardware Predidive Failure Alerf Processes anle those events thzt are gereratzd waen 2 Predicti
I Inforrrational Event: Proceszes only those svent: thet have 2 Inforrmmationa severity
- Moy usze Prowessze: vl Liose evenls ek are gen eralad woien Jie warre
— Minor Evanzs Procassar onle thors avarts that hava = Mincr sauarity
Il Froceszor use Proceszes only those event: thet are gereratzd waen the state
I Security evznts Froceszes anle those svant: that are gereratad by security prot
Il Storage evants Proceszes only those event: that are gereratad by storage corr
Il Unknown Exents Proceszes anly those events thzt have a Unknown sevarity
I Warning Events Frocesses onlv those events thet have a Warning severity

4| |

4]4] page 1 of 1 (wM] 1 Selecked: 0 Total: 15 Filtered: 15

Figure 4-14 Default Event Filters

Occasionally, there are situations in which you will want to create a sophisticated
event filter. Using these filters, you can specify details for an event such that it
covers very specific problems or occurrences. To create filters quickly, default
values are provided. However, you can customize the settings.

Event actions

Event actions specify the action that IBM Systems Director takes in response to
specific events. For example, using the Event Automation Plan wizard, you can
easily create an Event Automation Plan that will send an e-mail or pager
notification in response to an event. Additionally, the Event Automation Plan
wizard provides other advanced event actions that you can use in response to an
event.
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IBM Systems Director has several predefined types of event actions, as shown in
Figure 4-15. With the exception of Add to the event log, you must customize each

action that you want to use.

E43

Harne

Start 3 program on a system

Stark 3 program on the systzrn that generated the svent
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Stark 3 program on the maragenment serier
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fend an slphanumeric 239 (usng TAR)

Ctatic group: =dd cr rermove groap riembers

Frst tn A arwagrnon CMYTR)

Send an SMMP trap reliably o0 a Metview host

cend a Tivoli Enterarize Carsaole eve-t

Static group: =dd cr remaove the event-generating systerm
Send an EMMP inform request to an IP host

cend an SMMP trap to =0 IP hos:

Modify an event ard send It

Tirmad alarmn that starks & program
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Figure 4-15 Default predefined customizable event actions

For more detailed information about each of the default actions refer to the IBM

Systems Director Information Center:

http://publib.boulder.ibm.com/infocenter/director/v6rix/index.jsp?topic
=/director.automate_6.1/fqm0_c_ea_actions.html
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4.5.3 Threshold

Thresholds are the method that IBM Systems Director uses to generate an alert
when a monitor exceeds a limit that you set, either high or low. The Thresholds
page, shown in Figure 4-16, shows a list of all thresholds set on resources in
your environment.

Cipan Moniters e crasta thrashelds

Opzn Event Autcrnaton Plan wizard

Threzhalds

Activate Threshold Actions W I Search the tabla.. Sesr I

Seleck karme % | Manitcr Marn 3 | Monitor Type % | Threshold St 3 Warning = Critical
|_ all Spstems CRLL L -iliz atinm Gennin l Artivated == T75.M = 970N
Il Al Systems Disk Soace Rer. Group & Activated
Il All Systems Dizk Saace Rer. Gaup [ Activated <= 4096, 0 <= 1724.0
B L D . AR S B S A A R sl NN T B

Figure 4-16 Thresholds page

Clicking a threshold shows its properties. Also, you can click Open Monitors to
create thresholds to create additional thresholds. In addition, clicking Open
Event Automation Plan wizard takes you to the Event Automation Plan wizard,
where you can define how events are handled, including those from monitor
thresholds.

4.5.4 Topology map view

You can use the topology map view to help you visualize the relationships and
dependencies between physical and virtual resources. In addition, the topology
map includes health status icons to help locate the source of a particular
problem.

To access the topology map view, complete the following steps:

1. In the IBM Systems Director Virtualization Manager Web console, navigate to
the resource whose relationships you want to see in the topology map view.
For example, you can expand Hardware and Software, and then select
Virtual Servers and Hosts.
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2. Click the context menu icon next to the desired resource, and select
Topology Map. The topology map view opens, as shown in Figure 4-17.

Note: You can move the blue rectangle (as indicated at the number flin
Figure 4-17) to navigate the topology map and also to enlarge topology
view to look up the systems in detail. For more information, refer to:

http://publib.boulder.ibm.com/infocenter/eserver/vlr2/index.jsp?t
opic=/eica’/eica7_concept_topology map view.htm
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Figure 4-17 Topology map view

4.6 Using groups

Because Active Energy Manager is integrated with IBM Systems Director as a
plug-in tool, it inherits grouping features from Systems Director. Thus, Active
Energy Manager provides many different methods to monitor and trend power
consumption data using the grouping feature. Understanding how to use groups
is important in using Active Energy Manager effectively.
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4.6.1 The concept of grouping

Groups are a powerful instrument within IBM Systems Director. You can use
groups for easier administration, for security purposes, and for event automation.
For example, you can use groups to enable a Web administrator to access only a
group of Web servers or for the management server to send an e-mail alert to the
Wed administrator when an event is received from systems in that group.

We highly recommend that you plan groups properly, especially when using
groups for security purposes. If you do not plan attributes thoroughly, it is
possible, for example, that a mission-critical database server can be manipulated
by someone who does not have the authority.

Navigating the Groups console
To see current available Groups, click Navigate Resources in the Navigation
area and Figure 4-18 appears, showing the default groups.

Create Group J |_ Actions ¥ | Search the table.

3
<
i
4
k
o
4>

Select | Name =

100 0000C
3
z

a

4| Page 1of 1 |»|H 1 rb_ Selected: 0 otal: 12 Filtered: 12

Figure 4-18 Navigate Resources Groups view

Understanding the default groups

When you first start using groups, the discovered resources are categorized and
displayed in default groups. You can click a group to view subgroups that further
categorize the resources for ease-of-use.

Note: You cannot edit or delete default groups.
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The default groups are as follows:

| 2

All Operating Systems: All operating systems that can be managed in the IBM
Systems Director.

All Systems: All discovered systems in IBM Systems Director, including
servers, chassis, operating systems, switches, blades, and storage systems.

Groups by System Type: Systems categorized into subgroups by hardware
and operating system platform. The available subgroups vary, depending on
the plug-ins that are installed in the IBM Systems Director environment.

Groups by Agent: Systems categorized into subgroups by the degree of
management capability available in the IBM Systems Director systems
management environment. This default group provides the following
subgroups:

— Systems with No Agent
— Systems with Platform Agent
— Systems with Common Agent

Groups by Status: Dynamic groups that contain systems for which there are
unresolved hardware status events. This default group provides the following
subgroups:

— Systems with Problems
— Systems not in Compliance

Groups by Access: Dynamic groups that contain systems depending on their
current access state. This default group provides the following subgroups:

— Systems with No Access
— Systems with Partial Access
— Systems with Full Access

Groups with Thresholds: Any groups to which you have applied a threshold.

Note: If you have migrated Event Automation Plans from versions of IBM
Director earlier than IBM Systems Director 6.1, Event Automation Plans
that use threshold values are migrated to this group.

Personal Groups: Any groups that you have created or are exclusively
associated with your IBM Systems Director user ID. These subgroups include
the favorites group.

Other Groups: Group definitions migrated from versions of IBM Director
earlier than IBM Systems Director 6.1.
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» Update Groups: All groups provided by update manager. Update groups can
be static or dynamic, and both types can be used in compliance policies:

— Static update groups

Contain individual updates that were explicitly chosen. When established,
the membership changes only when you manually add or delete updates.
Static update groups can be used as a baseline for future comparison or
update deployment.

— Dynamic update groups

Automatically includes updates based on selected update types. The
membership of this group changes as update information changes.

Note: The membership of an update group is not resolved at the time that
a task using the group is scheduled. The membership of the update group
is resolved at the time that the task runs.

» Virtualization Groups: All groups provided by Virtualization Manager.

IBM Systems Director organizes logical sets of resources into groups.
Virtualization Manager provides a set of default or predefined groups for
virtual resources.

4.6.2 Active Energy Manager resource group

You can use the Navigate Resources task in IBM Systems Director to access the
Active Energy Manager Resource group.

As shown in Figure 4-19, when Active Energy Manager is installed, a dynamic
group is created containing all discovered resources that Active Energy Manager
can monitor and manage. It also includes resources that could be monitored if a
firmware update was performed. As new supported resources are discovered,
they are added to the group.

l Create Group I |_Acians  *| Search the takle...

olect | Hoce al o

Lkl S s Lottt e DR i
Figure 4-19 Navigation Resources Group task
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Tip: Some discovered resources require a restart of IBM Systems Director
before power and thermal data can be displayed in the navigation tables. If
you discover a power or thermal metering-capable resource and if you do not
see data (or the pending indicator) in power and thermal columns of a
navigation table, restart IBM Systems Director Server to see the data.

To access Active Energy Manager resources group using the IBM Systems
Director Navigate Resources task:

1. In the left-hand navigation area of IBM Systems Director, click Navigate
Resources.

2. Select the Active Energy Manager Resources group.

4.6.3 Customizing the Active Energy Manager resource group

With IBM Systems Director, you can create a personal group so that you can
manage system resources or apply the policies that are followed by each group.

As shown in Figure 4-20 on page 132, you can create a group by joining
individual systems but also by integrating groups. This grouping provides the
flexibility to monitor and manage power in the data center.

Monitoring by grouping includes the foliowing levels:

» Individual system level grouping

— Rack 1 includes three IBM System x servers, one IBM Storage system,
and one older x86 server

— Rack 2 includes two External switch, one IBM Power system, one IBM
system x server, and one older Storage system

— Rack 3 includes one x86 server, three IBM System x servers, and two
External switch

» Rack level grouping
— Active Energy Manager Monitoring Group#1 includes Rack 1 and Rack 2
— Active Energy Manager Monitoring Group#2 includes Rack 2 and Rack 3
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Figure 4-20 Different level (Individual system and rack) of monitoring by grouping

To create a group, follow these steps:

1. In the Systems Director navigation area, click Navigate Resources, and then
click Create Group in Navigate Resources.

2. In the Group Editor wizard, the Welcome page displays. Click Next. On the
Name page, shown in Figure 4-21, enter a unique descriptive name for the
group that you are creating. Optionally, you also can enter a description of the
group. Click Next.

Implementing IBM Systems Director Active Energy Manager 4.1.1



Group Editor Wizard 7=n0

Name
| Specify a name and an optional description for this group.

#Name:
|Redbook AEM System Group
Descripbion:

Entire system for Redbook AEM team|

il < Back || next = | [ cancel |

Figure 4-21 Entering a name an description for a group

3. On the Type and Location page, select the appropriate Group Type, Member
Type, and Group Location from the drop-down menus, as shown in
Figure 4-22.

Group Editor Wizard ?=0
g Type and Location
Mame
) Choose a grou e, member e, and group location.
o2 Type and Location group type, tvpe, o
= Group Type:
Ea— i :
Summary [ﬂat—_-ic ]
Member Type:
Managed System -
Group Location:
AEMadmini.BLADES3 [v] [ Browse...
[cBack][Nextbl Finish

Figure 4-22 Type and Location
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The fields shown in Figure 4-22 on page 133 are as follows:

Group Type

You can use groups for organizational purposes and to run tasks on one or
more managed resources at a time. A group is either static or dynamic as
shown in Figure 4-23.

Group Type:

Dynamic

Figure 4-23 Group Type selection

You can choose from two types of groups:
¢ Static group

Static groups are defined by a list of resources. IBM Systems Director
Server does not automatically update the contents of a static group.
The members of a static group are fixed unless you change

¢ Dynamic group

Dynamic groups are based on specified system criteria. You can create
a dynamic group by specifying criteria that the attributes and properties
of the systems must match. IBM Systems Director adds to or removes
systems from the group automatically when their attributes and
properties change and affect matches to the group criteria.

A Member Type

You can select the type of member that you want to include in the group
from the Member Type menu (Figure 4-24). A member type acts as a filter.
Only resources of the specified type can be part of the group that you are
creating.

Member Type:

Figure 4-24 Member Type selection
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Options that you can select in this menu include:

Any: Group membership is unlimited. Any resource can be in the
group, including systems, software, and management applications.

Managed System: Group membership is limited to system types such
as different type of servers, fabric, farms, hardware control points,
controllers, operating systems, chassis, switches, and storage.

Update: Group membership is limited to update types such as for
firmware, IBM Systems Director, and operating systems.

Group: Group membership is limited to other existing groups.

Group Location

From the Group Location list, you can select the parent group that will
contain the group that you are creating. In Navigate Resources, a parent
group is created and is located under Personal Groups.

Group Location:

AFMadmin? RI ANFE ¥ |
(AEMadminz.ELADE43
Groups

Figure 4-25 Group Location selection

Click Next to continue.

. On the Define page, shown in Figure 4-26 on page 136, select one or more
groups of resources from the Available list, and click Add. You can drill down

into

a group and select one or more resources. If you want to remove a group

or resource, select it from the Selected list, and click Remove. Click Next.

Note: You cannot add a group’s parent to itself. For example, if you define
the parent group location for Group1 to be Personal Groups, then you
cannot add Personal Groups to Group1.

If you select a resource to add, but the Add button is unavailable, then the
selected resource is not a valid selection due to its member type.
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Figure 4-26 System selection to locate in Group

5. The static group is created and displays in Navigate Resources as shown in
Figure 4-27. A confirmation message about the group creation displays also.
Click the static group that you just created (in this example Redbook AEM

System Group) to manage and apply policies only to the systems under its
Group.
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Figure 4-27 The group is created in the Navigate Resources task
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Getting started with Active
Energy Manager

This chapter introduces the Active Energy Manager user interface and the
discovery of managed resources for monitoring and management. In this
chapter, we discuss the following topics:

» 5.1, “Active Energy Manager summary page” on page 138

» 5.2, “Discovering Active Energy Manager endpoints” on page 146

» 5.3, “Authenticating to endpoints” on page 172

» 5.4, “Working with Active Energy Manager resources properties” on page 178
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5.1 Active Energy Manager summary page

You can launch the Active Energy Manager summary page from the IBM
Systems Director Web console by expanding the Energy group and selecting
Active Energy Manager as shown in Figure 5-1.

IBM" Systems Director

View: | All tasks ¥
Wwelcame

My Startup Pages

urce

Mavigate Resources
[H Automation

[ Availabilicy
Inventory

[l Energy

( Active Energy 'v1ana;ar)

Release Management

Security

System Configuration
System Status and Health
[ Task Management

Settings

Figure 5-1 IBM Systems Director Tasks pane
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You can also launch Active Energy Manage from the Manage tab of the Welcome
page, as shown in Figure 5-2.

4
o

Configuration Manager
Ready
Plans  Configuration termplates

Virtualization Manager
Ready

Set up virtualization rmanager  Wirkual Servers and Hosts

@

Active Energy Manager -1
Trial pariod expires on Jul 27, 2009 (in 35 days)

Purchase License

o
4

Remote Access
Ready
Setup Remote Control

Storage Management
Feady
SMI-S Providers Swstermns And Volumes

Figure 5-2 Launching Active Energy Manager
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Figure 5-3 shows the summary page of Active Energy Manager. The Monitor
portion of the page is refreshed automatically as changes occur.

Active Energy Manager

Active Energy Manager @

=0

Settings

Status

Work with power-managed resources. View recent power and temperature status. Monitor power 2nd environmental values.
Configure power settings and automate tasks in response to power and environmental events.

Today

20.409W zServerS18035
18.298W zServer51804
14 860W zServer51701
9,2623W zServer31801
6,541W z5erver31802

Today

100C zServerd31805
100C z5arvar51802
92C z5erver51701
76C z5erver51803
62C zServers1702

Monitor

Top 5 highest average input power values

Last 20 days

20.409W zServerS18035
18,317W zServerd1804
14, 863W zServer51701
9,2623W zServer31801
6,546W z5erver31802

Top 5 highest ambient temperature values

Last 20 days

100C zServerd1701
100C z5arvar51802
100C z5erver51805
76C z5erver51803
68C zServers1801

Status Tasks

Access event log

View problems

directly above the table.

Active Energy Manager Resources

LS;aun:h the table..j

Mavigate the list of rescurces managed by Active Energy Manager.
Right-click on a resource to view properties and perform tasks.

To launch a full-sized view of the table in 2 new tab, choose the link

w Members)

Manitar Tasks

View trend data
Calculate energy cost

View Active Energy monitors

4|4 | Page 1 of 16 F‘L"l

Selected: 0 Total: 61 Filtered: 61

_Select | Mame > J 1P Addresses v J Type s J DI
I:l O06EBCE36-2FE4-4A12-ACBA-EBAZETFED48S Server
I:l 6AG01E47-E21D-B211-BEFF-SCDCO48D4CAS Server
I:‘ 6EFCS093-0FB4-4A12-9820-80ECOCS1CESS Server
E JB4CCELD-C4B1-341D-AFDB-3630B81E7960 9.42.170.247 Server a

Figure 5-3 Active Energy Manager summary page
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The summary page provides the ability to do the following tasks:

| 2

>

View the recent status of power and thermal values of the managed
resources.

Navigate the list of resources managed by Active Energy Manager and
perform the following tasks against each of the managed objects:

— View trend data
— Calculate energy cost
— View Active Energy monitors

Set power caps and power savings mode. Configure power and
environmental metering devices.

Create automation plans to take action automatically when a resource
reaches a power or environmental threshold or when another Active Energy
Manager event is generated.

View licensing information.

The Active Energy Manager summary page consists of the following sections:

vVvyyy

Status
Monitor
Manage
Automate
License

In the next sections, we provide a brief introduction to each of these areas of the
Active Energy Manager summary page.
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5.1.1 Status

The Status section of the summary page provides a view of the top five highest
average input power values and the top five highest ambient temperatures for
Active Energy Manager resources, shown at il in Figure 5-4. The names of the
resources are links. You can click them to see their properties and to perform
actions on the resources.

Status

p 5 highest average input power values \ Status Tasks

Today Last 30 days -

S1805 50,4 Access event log
o4 18,3 View problems
2
e
- Vv
- 1_.“#“..-*‘___#&:”"“” PR "‘\.,\i._‘;\_\ﬁn____n— Y e v

Figure 5-4 Status section of Active Energy Manager summary page

In the Status Tasks area, shown at ] in Figure 5-4, provides the following links:
» Access event log

Click to access the Event Log page, where you can view events according to
filters that you select. By default, all Active Energy Manager events are
shown.

» View problems

Click to access the Problems page, which allows you to view the active
problems reported for all discovered resources.

Note: When a resource’s power use or temperature has been measured by an
external device such as an intelligent PDU or sensor, the name of the
resource itself is displayed, not that of the measuring device. However, if
power use of a single resource is measured by multiple devices, such as one
existing server plugged in to two intelligent PDUs, that device will not appear
in the highest input power list. Another feature of the highest input power list is
that each BladeCenter’s overall power use is considered, rather than that of its
modules, such as power domains and blade servers.
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5.1.2 Monitor

The Monitor section of the summary page provides a list of active
power-managed resources, as shown at the number fll in Figure 5-5.

Monitor

Navigate the list of resocurces managed by Active Energy Manager. . Vv

- : . . Maniter Tasks

Right-click on a resource to view properties and perform tasks.

View trend data
To launch a full-sized view of the table in a new tab, choose the lin

i Calculat y cost

directly above the table. SRSy G

Wiew Active Energy monitors
u
Active Energy Manager Resources (View Members)

Actions V] |Sear|:h the table...

Saelect Name &3 IP Addresses & | Type
l:l O06ESCE36-2FB4-4A12-ACSA-EBAZETFED485 Server
l:l S6AB01B47-E31D-B211-BEFF-SCDCO480D4CAB Server
l:l E JE4CCELID-C4B1-32410-AFDB-5620B81E7 960 9.42.170.247 Server

E 850DDABA-Z2DA-26D3-BCC3E-867029E22D3D 9.42.170.246 Server

4] 4| Page 1 of 15 »| M| Selected: 0 Total: 60 Filtered: 60

- ekt “M.—‘A”#*M B o nt i A pl o i ol I B s aana

Figure 5-5 Monitor section in Active Energy Manager summary page

To launch monitoring tasks, either right-click a resource in the list of Active
Energy Manager Resources or use the links in the Monitor Tasks area (at f in
Figure 5-5). To launch tasks on a resource, you can either use the scroll buttons
at the bottom of the table to locate the resource or use the Search option. You
can also click the table name link to launch a full-sized view of the table for
navigating.

The Monitor Tasks area provides the following links:

» View trend data

Click to view power and environmental trend data over a specified period of
time.

» Calculate energy cost
Click to calculate energy costs for specified resources.
» View Active Energy monitors

Click to access the Monitors page, which allows you to monitor power,
environmental and CPU values. Thresholds can also be activated to trigger
an event whenever a monitored value reaches a specified value.
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5.1.3 Manage

144

The Manage section of the summary page allows you to configure the power cap
and power savings options, as well as configure power and environmental
metering devices and work with power policies. This section also points out the
number of power management functions that are used within last 24 hours, as
shown at fl in Figure 5-6.

Manage v 3

Set power caps and power savings mode. Configure power and

Managemeznt Tasks
environmental metering devices. 9

Work with power policies
he number of resources using power management function -

Set power cap
Currenthy Today

2 Power cap 2 Power cap u Set -:cv-er savings options
Fower savings 0 Power savings Configure metering device
t_*ﬂ_ﬂt._mt‘ﬁw—ﬂ. i oo il - o, ‘_4_,‘\/_,__‘_‘_4."‘__ e

Figure 5-6 Manage section in Active Energy Manager summary page

The Management Tasks area, shown at B in Figure 5-6, provides the following
links:

» Work with power policies
Click to view, create, edit, or apply power policies.
» Set power cap

Click to specify the power cap setting on resources that support power
capping. You can also disable the power cap capability on a resource.

» Set power savings options

Click to specify the power savings option on resources that support power
savings.

» Configure metering device

Click to configure metering devices, such as a sensors and PDUs, to
associate them with devices. This allows the metering device to monitor and
manage data (power, temperature, humidity, and dew point) for resources that
are associated with the metering device.
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5.1.4 Automate

The Automate section of the summary page allows you to specify actions to take
in response to power events, as well as view the number of thresholds currently
configured. The Automation Tasks area, as shown at jl in Figure 5-7, provides the
following links:

» Create automation plans

Click to automate energy-related tasks. You can create an IBM Systems
Director event automation plan to define energy event criteria (filters) to
trigger appropriate event actions.

» Manage thresholds
Click to create, edit, and activate thresholds.

For more information about how to create automation plans and how to configure
thresholds, see Chapter 6, “Monitoring Active Energy Manager resources” on

page 179.
Automate u 3
Create automation plans to automatically take action when a resource -
- . A . . Automation Tasks
reaches a power or environmental threshold or when ancther Active
Energy Manager event is gensrated. Create automation plans
There are currently 0 configured power and envirenmental thresholds Manage threshalds

= e Tl T et BT e o e s s s Tt S bbb SRR e ot i M

Figure 5-7 Automate section in Active Energy Manager summary page

5.1.5 License

The License section of the summary page provides status information about the
Active Energy Manager license. If you use a trial version of Active Energy
Manager, a link displays that points to the Active Energy Manager home page, so
that you can purchase a full version license (as shown in f}in Figure 5-8). The
License section also displays the number of times that the power management
functions, such as power capping and power savings, are used within the past 24
hours.

Chapter 5. Getting started with Active Energy Manager 145



License '

Trial period expires on Jul 20, 2003 (in 54 days).

b u
(:—_Ctl'.'E Energy Manager home :ag)

Go to the product home page to purchase the full license.

Power management functiocns have been used on 2 resocurces today.

RS

ok St ol S, Sk AR R oent A Aol o ML Sk, ol o gl e

Figure 5-8 License section in Active Energy Manager summary page

For more information about Active Energy Manager licenses, see 2.5, “Licensing
on page 64.

5.2 Discovering Active Energy Manager endpoints

Active Energy Manager managed endpoints (or just endpoints) can be thought of
as gateways to the Active Energy Manager supported resources, whose power
consumption can be monitored and managed by Active Energy Manager. Active
Energy Manager communicates to each endpoint to obtain the power
consumption or thermal state details and to set power management features of
the supported resources.

Active Energy Manager supported resources are those systems whose power
consumption monitoring and management, as well as thermal monitoring, can be
performed by Active Energy Manager. Table 5-1 lists the resources that Active
Energy Manager can monitor and manage.

To monitor and manage any Active Energy Manager supported resources, you
need to complete these steps:

1. Discover the Active Energy Manager endpoint in the IBM Systems Director.
2. Gain management access to the Active Energy Manager endpoints.

You can discover the Active Energy Manager endpoints using either system
discovery or advanced system discovery, which we discuss in the following
sections:

» 5.2.1, “System discovery” on page 149
» 5.2.2, “Advanced system discovery” on page 155
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Before you connect to an Active Energy Manager endpoint, you need to
understand the Active Energy Manager supported endpoints as well as the IBM

systems that can be managed by each endpoint. Table 5-1 lists the different

types of Active Energy Manager endpoint types.

Table 5-1 Adding Active Energy Manager managed resources

Active Energy Manager
supported resources

Active Energy Manager
endpoint

Discoveryresource
type

Discovery

method (system

or advanced

system)

System x server BMC or RSA II Server Either
System i or HMC Server Either
System p server

System i or FSP Server Either
System p server

System z server HMC Server Either2
BladeCenter chassis Management Modules BladeCenter chassis | Either

Blade server (x86, Power)

BladeCenter chassis

Not applicable

Not applicable

PDU

PDU itself

Power unit

Either?

SynapSense SNMP Agent
and sensor nodes

SynapSense SNMP Agent

Generic system
(Generic network
device)

Either?

Various resources
(including PDU, power
supplies, and sensors)
managed by third-party
energy management
software or devices

Third-party energy
management software or
device (SiteScan, for
example)

Not applicable

Not applicable

Emerson-Liebert SiteScan SiteScan software Operating system Either
instance®

Eaton Power Xpert Eaton software Operating system Either
Reporting Database

server’

APC InfraStruXure Central | APC software Operating system Either
server

Smart Works gateway Smart Works software Operating system Either
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Active Energy Manager Active Energy Manager Discoveryresource | Discovery

supported resources endpoint type method (system
or advanced
system)

Sensatronics, 1-wire, or Sensatronic software Operating system Either

iButton sensor networks

1. Active Energy Manager 4.1.1 now supports the RSA Il service processor.

2. You can use basic system discovery only if you are using SNMP v1 or v2c and only if the read
community name (and write community name for PDUSs) is pubTic. Otherwise, you need to use
advanced system discovery.

3. Discovery of Emerson-Liebert SiteScan and Eaton Power Xpert Reporting System instances might
cause the discovered operating system to have an OS type of Windows instead of Appliance.

Power Xpert Reporting System considerations:

» The Microsoft SQL Server JDBC driver is required for Active Energy Manager
to process Power Xpert Reporting system database files contained on an
instance of Microsoft SQL Server. See 10.3.3, “Prerequisites before
discovering Power Xpert” on page 466 for details.

In addition, if you are using Windows integrated authentication, copy the
sqljdbc_auth.d11 file to a directory on the Windows system path on the
server where IBM Systems Director is installed.

» A default properties file, aem_powerxpert.properties, is created in the
/Director/1wi/conf directory when Active Energy Manager is installed. This
file contains properties that control the discovery process for Power Xpert
Reporting System database servers.

In terms of the number of IBM Systems Director server connections that you can
have to the different Active Energy Manager endpoints, be aware of the following
situations:

» The default number of IBM Systems Director server connections you can
have to a BladeCenter management module, RSA, or BMC defaults to one.
By using the management interface to the BladeCenter management module,
RSA, or BMC, you can increase the limit for the discovery and management
functions of IBM Systems Director.

» By default you can have multiple IBM Systems Director server connections to
an FSP, HMC, or zHMC.

» By default you can have multiple IBM Systems Director server connections to
a PDU+, but we recommend only one. This is because every time an Active
Energy Manager server connects to a PDU+ it resets the start time for
collecting power information. This can lead to misleading results. For
example, if Active Energy Manager server A polls a PDU+ every 4 minutes,
and Active Energy Manager server B polls the same PDU+ every minute, then
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every time server A reads the power information, it sees only a maximum of
the previous minute’s worth of data, because server B has reset the PDU+
within the previous minute.

» To add and work with Emerson Network Power and Liebert devices in Active
Energy Manager, the user ID used to access SiteScan Web must have Remote
Data Access - SOAP functional privilege.

5.2.1 System discovery

To discover manageable endpoints at a specific network address or range of
addresses, use system discovery. Refer to Table 5-1 on page 147 to determine
the Active Energy Manager endpoints that can be discovered using the system
discovery method.

You can use any of the following methods to discover Active Energy Manager
endpoints, which can be discovered using the system discovery method:

» Discovery based on a single IP address
» Discovery based on a range of IP addresses
» Discovery based on a host name

The following sections discuss the steps to discover Active Energy Manager
endpoints through the system discovery method.
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Discovering the server resource type Active Energy Manager
endpoints

Refer to Table 5-1 on page 147 to determine the server resource type Active
Energy Manager endpoints.

Follow these steps to discover server resource type Active Energy Manager
endpoints in IBM Systems Director by system discovery:

1. Click System discovery under Optional tasks on the IBM Systems Director
Welcome page, as shown in Figure 5-9.

Welcome to IBM® Systems Director

Find a resource Find a task

Start B Manage Learn

Before IBME Systems Director can manage your systems, they must be discovered. Use this page to

Getting Started

Discovery completed Optional tasks

10 Operating systems:

Collect and view inventory

. 9 systems with no agent MNavigate resocurces

B 0 systems with Flatform Agent

D 1 system with Common Agent

31 =systems have no access

S 7 systems do not have inventory collected

Figure 5-9 IBM Systems Director welcome page
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2. Inthe System Discovery pane as shown in Figure 5-10, select Single system
(IP address). Input the IP address and host name of the Active Energy
Manager endpoint that you need to discover. Refer to Table 5-1 on page 147
to determine the resource type that you need to select to discover the Active
Energy Manager supported resource in IBM Systems Director. Select the
appropriate resource type in the drop-down menu (in this case, Server).
Then, click Discover.

System Discovery

Select the discovery method

@ Single system (IP address)
O Multiple systems (Range of IP addresses)

OSingle system (Hostname)
IF address:
IR NN

Select resource type:

| Server hd

Discover

Figure 5-10 System discovery by IP address and host name

3. When the system is discovered, it is shown in the Discovered Systems table,
as shown in Figure 5-11.

Discoverad Systems

Tuoe Broblams £ Somplignes 2 | Ip Addras £ | OS5 Type ]

‘g’?HMC‘iEZB: Hardware Ma... | [@ Me access B ok ok 1.92.1.68.1.0.131)

- ~ o~

Arress

4] 4] Page 1 of 1 [»]m] Tatal: 1

Figure 5-11 Discovered Systems table
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When you discover any system in IBM Systems Director, by default it has no
access. You can check the access status in the Discovered System table under
the Access column for each respective systems. For more information about
authenticating to Active Energy Manager endpoints, refer to 5.3, “Authenticating
to endpoints” on page 172.

Discovering PDUs using system discovery

Follow these steps to discover the Active Energy Manager supported resources
using a range of IP addresses:

1. Click System discovery under Optional tasks from the IBM Systems
Director Welcome page, as shown in Figure 5-9 on page 150.

2. In the System Discovery pane, shown in Figure 5-12, select any of the
discovery methods. In this example, Multiple systems (Range of IP
addresses) is selected, in which case inputting the range of IP addresses of
the PDUs is required. Select Power Unit as the resource type, and then click
Discover.

System Discovery - ‘ ‘

Select the discovery method

OSinglE system (IP address)
@Multiple systems (Range of IP addresses)

O Single system (Hostname)

Starting IP address:

Ending IF address:

Select resource type:

Paowear Unit b

Discover

Figure 5-12 Discovering PDU devices using a range of IP addresses
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3. When the PDU units are discovered, they are shown in the Discovered
Systems table, as shown in Figure 5-13.

Groups > Active Energy Manager Resources (View Members)
[ Actions "] ||:|D-r.rer unit |[ Search ]
elect | Name = | Type & | IF Addresses % | Access
[l BErPoU device_o1 Power Unit 192.168.10.101 [ oK
|:| @PDU device_02 Power Unit 192.168.10.104 Ok
[l BErouU device_oz Power Unit 192.168.10.102 [ oK
[] BEPDU device_04 Power Unit 192.168.10.102 [ OK
S e P e e Yo,

Figure 5-13 Discovered systems table

Note: PDU devices that are configured with SNMP v1/2c and a community
name of public can be discovered using System Discovery. PDU devices that
are configured with SNMP v1/v2c with a community name other than public or
when SNMP v3 is required for authentication need to be discovered using
Advanced System Discovery. For more information about discovering PDUs
using Advanced System Discovery, refer to “Discovering PDU devices using
advanced system discovery” on page 156.
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Discovering BladeCenter chassis using system discovery
To discover the Active Energy Manager supported resources based on host
name, follow these steps:

1. Click System discovery under Optional tasks in the IBM Systems Director
Welcome page as shown in Figure 5-9 on page 150.

2. In the System Discovery pane, shown in Figure 5-14, select Single system
(Hostname). Input the host name of Active Energy Manager supported
resource that you need to discover. Refer to Table 5-1 on page 147 to
determine the resource type to discover the Active Energy Manager
supported resource in IBM Systems Director. Select the appropriate resource
type in the drop-down menu, and then click Discover.

Systemn Discovery

Selact the discovery methaod

lC}Single system (IFP address)
lC}I'\rh.lltiple systems (Range of IP addresses)

@ Single system [(Hostname)
Hostname:

beZmm

Select resource type:

BladeCenter Chassis %

T e e N St s ™l =N e,

Figure 5-14 System Discovery: Discover by host name
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3. When the systems are discovered, they are shown in the Discovered Systems
table, as shown in Figure 5-15.

Discovered Systems

Name % | Type 2 | Accecs £ | Problems 2 | compliance £ | 1P Addres... £
( BCZMM BladeCenter ...  [fg No access B ok & ok 9.42.170.243 )

M|4| Page 1 af 1 k(M |1 E Total: 1

-l = P Gl e PR gl e, ke il 5 1 i et b e e bl

Figure 5-15 Discovered Systems table

After discovery, the BladeCenter chassis is in lock mode by default, and
authentication is required before it can be managed by Active Energy Manager.
For more information about authenticating to Active Energy Manager endpoints,
see 5.3, “Authenticating to endpoints” on page 172.

5.2.2 Advanced system discovery

You can use advanced system discovery to discover a specific type of resource.
Some Active Energy Manager supported resources cannot be discovered using
the system discovery method, including:

» Supported PDU devices that do not have default settings for SNMP version
and a default community name of public

» SynapSense SNMP agents that do not have default settings for SNMP
version and a default community name of public

» System z HMC
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Use the advanced system discovery option to discover these resources in IBM
Systems Director. For more information about the type of discovery method to
use for each type of Active Energy Manager supported resource, refer to
Table 5-1 on page 147.

Advanced system discovery uses discovery profiles to manage the discovery
tasks that you want to run. Advanced system discovery provides a list of default
discovery profiles. Using the Advanced Discovery Wizard you can:

» Create, copy, edit, or delete discovery profiles.
» Run a discovery profile on specific resources.
» Schedule a profile to run at specific times or in response to specific events.

Discovering PDU devices using advanced system discovery

Tip: PDU devices that are configured with SNMP v1/2c and a community
name of public can be discovered using system discovery.
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PDUs that are configured with SNMP v2c or v3 or a write community name other
than public can be discovered only using advanced system discovery, as
follows:

1. Click Advanced system discovery in the Welcome page of IBM Systems
Director, as shown in Figure 5-16.

Welcome to IBM® Systems Director

Find a resource Find a task

Start 0 Manage Learn

Before IBME Systems Director can manage your systems, they must be discovered. Use this page to sef

Getting Started

Discovery completed Optional tasks

Systam discovers

Iﬁ.dvanced system disccver',rl
10 Operating systems: Collect and wview inventory

B 5 systemns with no agent MNavigate resources

M 0 systems with Platform Agent

D 1 system with Common Agent

i3 21 systems have no access
]

57 systems do not have inventory collected

Figure 5-16 IBM Systems Director Welcome page

2. Click Create to create a new profile for PDU units discovery in IBM Systems
Director, as shown in Figure 5-17.

Advanced System Discovery

Use discovery profiles to discover specific types of rescurces in your network

Discovery
Run 1' Create like Edit Delete ||
Select J Profile Name ¢ | Profile Type

COperating System

L I:J_ Default CIM discovery
o e e

Figure 5-17 Advanced System Discovery panel
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Click Next in the Welcome page of Advanced System Discovery Wizard,
shown in Figure 5-18, to start the creation process for the discovery profile.
Enter the following details in the Profile properties dialog box:

a. Enter the Profile Name and Profile description for the new profile.

b. Select the appropriate System type. Refer to the Table 5-1 on page 147 to
determine the type of system and subsystem that you need to select to
discover the managed resource. For PDU units, the system type is Power
unit.

c. Click Next.

Advanced Discovery Wizard W h. N FTER

Welcome Profile Properties

Profil
(= P;gp::rties Provide a name and other details for the profile

A discovery profile requires a name, types, and description. Values provided here are
displayed in the Profile Manager. Profile type refers to the type of hardware that this
prafile will discover.

# Profile name:

POU unit discovery profile

System type:
Power Unit TJ

Systemn subtype:

All »

Profile description:

’ﬁs profile will discover 2 PDU unit which has non-default configuration| |

Figure 5-18 Advanced System Discovery Wizard: Profile properties

4.

Select the communication protocols that need to be used during the discovery
process. In this example, SNMP Protocol is used for discovering and
managing the PDU unit from Active Energy Manager. Select SNMP power
unit discovery, and click Next.
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5. Input the IP address that is used for SNMP discovery. You can choose to input
the IP addresses using one of the following methods:

— Add a single IP address: Use this method when you want to discover a
single Active Energy Manager managed resource with this profile.

— Add a range of IP addresses: Use this method when you want to discover

multiple Active Energy Manager managed resources whose IP addresses
fall in the same range.

— Import: Use the import option to list IP addresses from a text file. Use this
method when you want to discover multiple Active Energy Manager
managed resources that have IP addresses that are not in the same

range.
Click Next.
Advanced Discovery Wizard . | | b W N AR TTET
Welcome SNMP IP Configuration
z:gg;etiﬁ Configure IP addresses for Simple Network Management Protocol (SNMP)
Protocol
Selaction The Simple Network Management Protocol (SNMP) is a network management
q,> SNMPE 1P standard widely used in TCR/IF networks. SNMP performs management

Configuration services by using a distributed architecture of management systems and
agents. SNMP provides a method of managing network hosts such as

FE_ workstation or server computers, routers, bridges, and hubs from a centrally-

= located computer running network-management software.

This is the first of three panels used to configure SNMP discovery. It provides
input for IP addresses that SNMP discovery will use.

Select the method that you want to use to input IP addresses
® add 2 single IP address.

OAdd = range of IP addresses.

lC)In'u:n:vrt

Single IP address or
beginning range:

[ ]

Ending range:

| ]

G )(ets)

5.42.170.2459

Figure 5-19 Advanced Discovery Wizard: SNMP IP Configuration
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Advanced Discovery Wizard

6. On the SNMP v1/v2c configuration page, shown in Figure 5-20, if the PDU

device is configured with SNMPv1/v2c, select the appropriate version of
SNMP to discover the PDU unit. Enter the SNMP protocol write community
name that is configured in the PDU unit. IBM Systems Director uses this
community name to authenticate to PDU unit during the discovery process.
Click Next.

(=]

Welcome

Profile
Properties

SNMPv1/v2c Configuration

Configure community names for Simple Network Management Protocol Version 1 (SNMPv1]) or Version Zc{SNMP-v2c)

Protocol
Selection
SHMP IP
Configuration
SNMPwi/v2c
Configuration

o) iets]

SNMPv1 and SNMPvZc both support the use of community names in the discovery process. This is the second of three
panels used to configure SNMP discovery.

Use this optional panel to specify the use of either the SNMPv1 or SNMPvZ2c protocol for community names that you

use in SHMP discovery.
ISD-AEM
@Use SNMPw1 OUSE SNMPv2c

Community name:

I ]

Figure 5-20 Advanced Discovery Wizard: SNMP 1/v2c configuration

7.

In the SNMP v3 configuration page, shown in Figure 5-21, if the PDU device
is configured with SNMP v3, click Create to create the SNMP V3 profile used
to authenticate to the PDU device during the discovery process. Click Next.

Advanced Discovery Wizard s
Welcome SNMPv3 Configuration
s Propertios Configure profiles for Simple Network Management Protocol Yersion 3 (SNMEVE)
Protocol Selection
SNMP 1P SNMP discovery supports the use of v2 profiles. With 2 profile based approach you can create a collection of data such as user IDs, passwords,
Configuration security protocols and other information that is used when discovering SHMP devices.
SNMPv1/vic _ _ . .
e Foration Using profiles is optional. Use this panel to create any v2 profiles that you want used during SHMP discovery.
C:) SNMPvZ
SNMPvZ profiles

Configuration

Summanr

Crezte a profile

[[<Back [ net > |

[[cancel |

Figure 5-21 Advanced Discovery Wizard: SNMPV3 Configuration
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8. The Summary page of the Advanced System Discovery Wizard then shows
the summary information of the profile selection. Review the summary, and
then click Finish to create a new profile.

9. Select the new profile created in the Advanced System Discovery page,
shown at fl in Figure 5-22. Click Run (at f) to execute the selected profile.

Advanced System Discovery

Use discovery profiles to discover specific types of resources in your network.
DiscoveryV
([ run )[ create ][ createlike | [ Edit |[ Delete || [ Actions +
Salact I Profile Name 4+ I profile Type U
—
‘ v POU unit discovery profile Power Unit )
|:| Default IPC discovery Operating System
|:| Default CAS discovery Operating System
|:| Default CIM discovery Operating System
[ PP YR S y . JUTIPGREI WSSy QT SSPTTY N Wpa—

Figure 5-22 Advanced System Discovery page

10.As shown in Figure 5-23, you can choose to schedule the Advanced System
Discovery task as well as set notification options.

—
Schedule Notification Options

Job name and scheduls

#1obh Name:
IAdvanced Systerme Discovery - May 29, 2009 11:41:54 A

Choose when to run the job.

@ Run Mow
O Schedule

[ ok J[ cancel |[ Help |

N

e il

Figure 5-23 Run Now: Advanced System Discovery
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11.The discovered PDU device displays in the Active Energy Manager resources
group, as shown in Figure 5-24.

Navigate Resources

Groups * Active Energy Manager Resources (View Members)
[ Actions V] ||
Select Name * | Type $ | IR Addresses $ | Access
F @PDU device_01 Power Unit 192.168.10.101 [ OK
] @PDU device_02 Pawer Unit 192.168.10.104 | [ OK
[l EBEErDU devic=_03 Power Unit 192.168.10.102 | [ oK
F] BEPDU device_04 Power Unit 192.168.10.103 [ OK
F @PDU—_ncl Pawer Unit 9.42,170.248 W ok
215N
( [0 BErbu+_noz Power Unit 5.42.170.245 W ok )
PUP ST S S S VIR N VO ¥ ST VR YU Y [ SR VA A SR U SO A WA W W VP W VS L

Figure 5-24 Active Energy Manager Resources (view/Members)

Discovering SynapSense sensor networks using advanced
system discovery

Follow these steps to discover SynapSense SNMP agents in IBM Systems
Director:

1. Click Advanced system discovery in the Welcome page of IBM Systems
Director as shown in Figure 5-16 on page 157.

2. Click Create to create a new profile for SynapSense SNMP agent discovery
in IBM Systems Director as shown in Figure 5-17 on page 157.

3. Click Next on the Advanced System Discovery Wizard Welcome page to start
the creation of the discovery profile.
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4. Provide the name and other details for the profile as shown in Figure 5-25.

Click Next.

Advanced Discovery Wizard

?-0

Welcome

CD Profile
Properties
Protocal
Selection
SLP
Configuration

Profile Properties

Provide a name and other details for the profile

A discovery profile requires a name, type. and description. Values provided here are
dizplayad in the Profile Manager. Profile type refers to the type of hardware that this
profile will discover.

# Profile name:

| SynapSense discovery

System type:

| Generic Systemn b

System subtypa:
All w

Profile description:

|This profile is used for discovering synapsense sensor nodes

Figure 5-25 Advanced System Discovery Wizard: Profile properties
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Advanced Discovery Wizard

Welcome
Profile Properties
o Protocol Selection

5. Select the protocol that this profile needs to use as follows:

— SNMP Energy Device Discovery: This protocol is used to discover SNMP
devices that should be discovered by Active Energy Manager, like
SynapSense SNMP agents.

— SNMP Device Discovery: This protocol is used to discover SNMP devices
that should be discovered by IBM Systems Director.

We selected SNMP Energy Device Discovery as shown in Figure 5-26.
Click Next.

[ 4 . ?=0

Protocol Selection

Select at least one protocol that you want to configure

Use this panel to select one or more discovery protocols to configure. Each discovery protocol provides a different
mechanism to dynamically detect the presence of a particular resource type, such as servers or BEladeCenter chassis.

You are configuring discovery for the rescurce type: Generic System

Select the protocols that you want to configure.

D SNMP Device Discovery

Select at least one protocol to proceed.

Including multiple protocols in cne profile will increase network traffic during discovery.

[<Bac|-c][ Na>¢>]

[ Cancel ]

Figure 5-26 Advanced System Discovery Wizard: Protocol Selection

Input the IP address that is used for SNMP discovery. You can choose to input
IP addresses using one of the following methods:

— Add a single IP address: Use this method when you want to discover
single Active Energy Manager managed resource using this profile.

— Add a range of IP addresses: Use this method when you want to discover
multiple Active Energy Manager managed resources whose IP addresses
fall in the same range.

— Import: Used the import option to list IP addresses from a text file. Use this
method when you want to discover multiple Active Energy Manager
managed resources which have IP addresses which are not in the same
range.

Click Next.
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7

. On the SNMP v1/v2c configuration page, shown in Figure 5-27, if the

SynapSense SNMP agent is configured with SNMPv1/v2c, select the
appropriate version of SNMP to use to discover the SynapSense SNMP
agent. Enter the SNMP protocol community name that is configured in the
SynapSense SNMP agent. IBM Systems Director uses this community name
to authenticate to SynapSense SNMP agent during the discovery process.
Click Next.

Advanced Discovery Wizard h N FEE
Welcome SNMPv1/v2c Configuration
profil
P:gp:eerties Configure community names for Simple Network Management Protocol Version 1 (SHMPwl]) or Version 2c{SNMP-v2c)
Protocol . . . -
S laction SNMPvl and SNMPvZc both support the use of community names in the discovery process. This is the second of three
e h panels used to configure SNMP discovery.

Configuration

C:> SNMPv1/v2c
Configuration

(o) (e

Use this ocptional panel to specify the use of either the SNMPv1 or SHMPvZc protocel for community names that vou
use in SNMP discovery.

@ Use SNMPvl O Use SNMPvZc Add |—
Community name:
| ] L

Figure 5-27 Advanced System Discovery Wizard: SNMP 1/v2c configuration

8.

If the SynapSense SNMP agent is configured with SNMP v3, click Create to
create the SNMP V3 profile to use to authenticate to the SynapSense SNMP
agent during the discovery process. Click Next.

The Summary page of the Advanced Discovery Wizard shows the summary
information of the profile selection. Review the summary, and then click
Finish to create a new profile.
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10.Select the new profile created in the Advanced System Discovery page, as
shown in Figure 5-28. Click Run to start execution of the selected profile.

Advanced System Discovery

Use discovery profiles to discover specific types of resocurces in your network.

Discovery

([ run ) creste | [ crestelike | [ Edit | [ Delete || [ Actions ¥]
< J Profile De

& | profile Typa

Erofile Name

Generic System )

" o e ke Dl — i b et de * JL—- - - e sl "
Figure 5-28 IBM Systems Director Advanced System Discovery page

SynapSense discovery

11.As shown in Figure 5-29, you can choose to schedule the Advanced System
Discovery task as well as set notification options.

Schedule Notification

Job name and schedule

#1ob Name:
IAd\ranced Systerrs Discovery - June 1, 2009 1:18:02 PM E

Choose when to run the job.

@ Run Mow
O Schedule

[ OK ][ Cancel ][ Help ]

Figure 5-29 Run - Advanced System Discovery
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12.The discovered SynapSense SNMP agent displays under Generic Systems,
as shown in Figure 5-30.

Mavigate Resources FE™
Groups > Groups by System Type > Generic Systems (View Mambears)
[ Actions '] |Search the table... | Search
“ N ~ -~ e e
O [Z192.168.10.142 | SynapSense agent [l OK & ok B ok 152.168.1
P . Podahoat P o S S S Wy S ey ey

Figure 5-30 IBM Systems Director: Generic systems group

After the successful authentication to SynapSense SNMP agent, all the nodes
managed by the discovered SynapSense SNMP agent display in the Active
Energy Manager resource group. Figure 5-31 shows the topology view of one of
the discovered SynapSense sensor nodes.

Groups > Active Energy Manager... » nodela > current (Active Energy)

[Actiuns V] |Searchtherra|:n... Se Egj |§i_% . Q y &J E;-ﬁ @

voltage

/

§ o

humidity

§

current

Drepth: Selacted: 1 Resources: 6 Relationships: 5 Filtered: &

Figure 5-31 Navigate resources: Topology view of SynapSense node
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Discovering System z HMC servers using advanced system
discovery

Follow these steps to discover the HMC managing a System z server in IBM
Systems Director:

1.

Click Advanced system discovery in the Welcome page of IBM Systems
Director as shown in Figure 5-16 on page 157.

. Click Create to create a new profile for discovering System z HMC in IBM

Systems Director as shown in Figure 5-17 on page 157.

Click Next on Advanced Discovery Wizard Welcome page to start the
creation of the discovery profile.

Provide the name and other details for the profile as shown in Figure 5-32:

Profile name: Name of the Advanced System Discovery profile.

System Type: Category of the system which will be discovered using this
profile. For System z HMC, select system type as Server.

System subtype: Type of the system that will be discovered using this
profile. For System z HMC, select system subtype as HMC Managing
System z.

Profile description: Brief description of the discovery profile being created.

Click Next.
Advanced Discowery Wizard h N A N ol
Welcome Profile Properties

2 Profile Properties Provide 2 name and other details for the profile

A discovery profile requires a name, type, and description. Values provided here are
displayed in the Profile Manager. Profile type refers to the type of hardware that this
profile will discover.

# Profile name:

System Z discovery profile
System type:

Server h
System subtype:

HMC Managing System = b

Profile description:

This advance discovery profile will discover System Z HMC

[ <Back [Nt =1 [ cancel |

Figure 5-32 Advanced System Discovery Wizard: Profile properties
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5. Select the protocol that this profile needs to use. For System z HMC, select
SNMP Discovery, as shown in Figure 5-33. Click Next.

Advanced Discovery Wizard

?-0O

Welcome
Profile Properties
o Protocol Selection

() (it s

Protocol Selection

Select at least one protocol that you want to configure

Use this panel to selact one or more discovery protocols to configure. Each
discovery protocol provides a different mechanism to dynamically detect the
presence of a particular resource type, such as servers or BladeCenter chassis.

You are configuring discovery for the resource type: Server

Select the protocols that you want to configure.

Select at least one protocel to proceed.

Including multiple protocols in one profile will increase network traffic during
discovery.

Figure 5-33 Advanced System Discovery Wizard: Protocol Selection

6. Input the IP address that will be used for SNMP discovery. You can choose to
input IP addresses using one of the following methods:

— Add a single IP address: Use this method when you want to discover
single Active Energy Manager managed resource using this profile

— Add a range of IP addresses: Use this method when you want to discover
multiple Active Energy Manager managed resources whose IP addresses
fall in same range.

— Import: Use the import option to list IP addresses from a text file. Use this
method when you want to discover multiple Active Energy Manager
managed resources which have IP addresses that are not in the same

range.
Click Next.
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7. On the SNMP v1/v2c configuration page, shown in Figure 5-34, If the

System z HMC is configured with SNMPv1/v2c, select the appropriate version
of SNMP to use to discover the System z HMC. Enter the SNMP protocol
community name that is configured in the System z HMC. IBM Systems
Director uses this community name to authenticate to System z HMC during
the discovery process. Click Next.

Advanced Discovery Wizard A N FEE

Welcome

SMNMPv1/v2c Configuration

Profile
Properties

Configure community names for Simple Network Management Protocol Version 1 (SNMPv1) or Versicn 2c{SNMP-v2c)

Protocol
Selection

SHMP IF
Configuration

':) SNMPv1/v2c
Configuration

o) otz oo | (o)

SNMPwv1 and SNMPv2ec both support the use of community names in the discovery process. This is the second of three
panels used to configure SNMP discovery.

Use thiz optional panal to specify the use of aither the SNMPv1l or SNMPv2e protocol for community names that you
use in SNMP discovery.

® use sumpvi O Use SHMPYZC

Community name:

| ] L

Figure 5-34 Advanced System Discovery Wizard: SNMP v1/v2c configuration

8. If the System z HMC is configured with SNMP v3, click Create to create
SNMP V3 profile that should be used to authenticate to the System z HMC
during the discovery process. Click Next.

9. The Summary page of the Advanced Discovery Wizard shows the summary
information of the profile selection. Review the summary, and click Finish to
create a new profile.

10.Select the new profile that you just created in the Advanced System
Discovery page as shown in Figure 5-35. Click Run to execute the profile.

Use discovery profiles to discover specific types of resources in your network,
Discovery

[ Run || creste || crestelice |[ Edit |[ Delete || [ Actions *] | |

Select | Profile Name ¢ | Profile Type < | Profile Description
Systemn Z discovery profile | Server This advance discovery profile will discover System Z HMC
S PRI T U S A U W NS S S S —_ anen.

Figure 5-35 IBM Systems Director Advanced System Discovery page
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11.As shown in Figure 5-36, you can choose to schedule the Advanced System
Discovery task as well as set notification options.

Schedule Notification

Options

Run - Advanced Systems Discovery

Job name and scheduls

#1ob Name:

@ Run Mow
O Schedule

Choose when to run the job.

IAd\ranced Systerme Discovery - June 1, 2009 4:55:48 PM E

I_ Ok ”_ Cancel ][ Help ]

-l

Figure 5-36 Run Advanced System Discovery

12.The discovered System z HMC and managed System z servers appears
under the “HMC and managed System z servers” group, as shown in

Figure 5-37.

Navigate Resources

Groups * Groups by System Type * System = » HMC and managed System z servers (View Members)

_[ Actions v] |Sear:hthetab|e... | Search

Selact Name & J State &3 J Access &3 J Compliance &3
‘ O CidzHMC50137 | In Service [~ Ral & ok
Fl g =zserversi7oi | In Service W ok B ox
O g =serversi7oz | In Service B ok [ el
’ ] g =zserversi7oz | In Service & ok | ok
O B zserversi7os | In Service & ok B ok
i il [ =zserversi7os | In Service W ok W ok
ot e -~ et i A A St T e e A e e s

Figure 5-37 IBM Systems Director: HMC and managed System z servers group
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5.3 Authenticating to endpoints

After discovering the Active Energy Manager endpoint, you must authenticate to
it before you can gain access to the supported resources that the endpoint
controls.

5.3.1 Credential requirements

Table 5-2 shows the credentials that you need to authenticate to each Active
Energy Manager endpoint. Active Energy Manager endpoints have the capability
to monitor and manage the power usage of the power managed objects that they
control using a level of functionality that depends on the type of object and the
type of endpoint.

Table 5-2 Active Energy Manager endpoint credential requirements

Active Energy Manager endpoints Credential requirements
FSP User ID: admin’
Password:
HMC Supervisor-level user ID and password
BladeCenter Advanced Management Module Supervisor-level user ID and password
RSA I Supervisor-level user ID and password
BMC Supervisor-level user ID and password
System z HMC SNMP credentials (Community name or user ID

and password)

PDU+ SNMP credentials (Write community name or
user ID and password)

SynapSense SNMP Agent and sensor nodes SNMP credentials (Community name or user ID
and password)

Emerson-Liebert SiteScan instance SiteScan web service credentials
Eaton Power Xpert Reporting Database server SQL Server authentication credentials
APC InfraStruXure Central server ISXC web service credentials

Smart Works gateway No credentials required.

Sensatronics sensor network Web service credentials

1-wire or iButton sensor networks Web service credentials

1. admin is the only FSP user ID supported for use with Active Energy Manager.
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You can tell whether you have authenticated to a power managed object’s Active
Energy Manager endpoint by the presence of the lock symbol next to the
endpoint’s icon in the Managed Objects pane of the IBM Systems Director
console. The lock symbol indicates that you have not yet authenticated to the
Active Energy Manager endpoint and, therefore, cannot access any power
managed objects that it controls. Figure 5-38 shows a managed objects with the
lock symbol.

Mavigate Resources

Groups > Groups by System Type > BladeCenter Systems > BladeCenter chassis (View Members)

Search the table...

Select Narme % | Problems % | Complianca
Fl SNEYK118165A1MSE M ok W ok
o TN e i o e B ool e e L B s A S St el s e e A et A AR et o

Figure 5-38 Active Energy Manager endpoints requiring management access

5.3.2 Active Energy Manager endpoints requiring authentication after
discovery

The following Active Energy Manager endpoints require you to authenticate only
after discovery using the system discovery method:

FSP

HMC

RSA Il

BMC

BladeCenter Chassis
Emerson-Liebert SiteScan instance
Eaton Power Xpert Reporting Database server
APC InfraStruXure Central server
Sensatronics sensor networks
1-wire or iButton sensor networks
PDU devices

SynapSense SNMP agent

YVVYVYYVYVYVYVYVYVYYVYY

The following Active Energy Manager endpoints require you to authenticate only
after discovery using the advanced system discovery method:

» System p FSP managed
» System p HMC managed
» System x RSA II/BMC managed
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The following endpoints allow you to provide authentication credentials optionally
when attempting to discover them using advanced system discovery:

BladeCenter Chassis MM/AMM managed
Emerson-Liebert SiteScan instance

Eaton Power Xpert Reporting Database server
APC InfraStruXure Central server
Sensatronics sensor networks

1-wire or iButton sensor networks

vVvyYvyvyYYyvyy

For a resource that is controlled by one of these endpoints to appear in the
resource view, you must first authenticate to the endpoint through IBM Systems
Director Web console as described in 5.3.4, “Authenticating to Active Energy
Manager endpoints” on page 174.

Note: PDU devices and SynapSense SNMP agents can be discovered using
system discovery only if the PDU devices use SNMP v1/v2c with default
community names.

5.3.3 Active Energy Manager endpoints requiring authentication
during discovery

The following Active Energy Manager endpoints require you to provide
authentication credentials or SNMP credentials when attempting to discover
them in IBM Systems Director using the advanced discovery method and
SNMP v3:

» System z HMC managed servers
» PDU devices
» SynapSense SNMP agents

5.3.4 Authenticating to Active Energy Manager endpoints

Before authenticating to Active Energy Manager endpoints, you need to review
the following points:

» In the case of authenticating to an HMC:
— You need a user ID with supervisor level authority.

— After you have authenticated successfully to the HMC, the resources that
the HMC is managing become visible in the Resources group. However,
the HMC itself is not shown in the Active Energy Manager Resources

page.
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— ltis the service processor of the resource that the HMC is managing which
provides the Active Energy Manager functionality, not the HMC itself.

— When an FSP has been managed by an HMC, you cannot discover the
FSP directly as with an Active Energy Manager endpoint. You must
connect to and authenticate with the FSPs that manage the HMC first.

Note: When logging on to an FSP, admin is the only supported user ID that you
can use for authentication through IBM Systems Director Web console.

To authenticate to an Active Energy Manager endpoint after discovering, perform
the following steps:

1.

Locate the discovered objects under their respective group in the Navigate
Resources window as shown in Figure 5-39. This example shows a
BladeCenter chassis as the discovered object.

Navigate Resources A

Groups > Groups by System Type > BladeCenter Systems > BladeCentar chassis (View Members)
[ Actions V] |Sear|:h the table...
Select Name ¢ | Access ¢ | Problems ¢ | Compliance
.| [l sn#YKi18165A1M8 & Mo acce=s= & ok & ok
TR ik i i e o sl e o i B s i S S i o e s e i e e bl

Figure 5-39 IBM Systems Director Navigate Resource page

2. Right-click the object in the list and select Request Access. Figure 5-40

shows an example of requesting access to the BladeCenter chassis.

Groups > Groups by System Type > BladeCanter Systems > BladeCenter chassis (View Mambers)

[ Actions V] |Sear|:h the table... | i

% | Problems & | Compliance &

ld 0K g

Select | Mame % | Access

[iiil SM#YK118165A1MS i) Mo accesd

T Y

R i, . A i & B —ollan bl Wbt i Ml i, ok il 0 N

Figure 5-40 Requesting access to Active Energy Manager endpoint
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3. In the Request Access window (Figure 5-41), enter a valid user ID and
password. Refer Table 5-2 on page 172 to determine the credentials that are
required to request access to different types of Active Energy Manager
endpoints. Enter the valid credentials, and click Request Access.

Enter userid and password to authenticate the Systems Director to the target system.

#lser 10:

#oassword:

[ Request Access ] [ Close ]

Selected targets:

Name < J Access

il sM#YK118165A1ME i@ Ne access

] 4] Page 1 of 1 |#]#] Total: 1
= —— .

Figure 5-41 Request access to Active Energy Manager endpoint

4. The lock icon next to the Active Energy Manager endpoint no longer displays,
as shown in Figure 5-42. Click Close.

Enter userid and password to suthenticate the Systems Director to the target system.

Selacted targets:
|

Mame &3 J Access l

[ : B oK

M| 4] Page 1 of 1 [»#]H Total: 1

B T e e A i o el e B i il e L

Figure 5-42 Successful authentication to Active Energy Manager endpoint
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5. After successful authentication to the endpoint, all the Active Energy Manager
supported resources that are managed by the endpoint appear in the
resources navigation pane, as shown in Figure 5-43.

Mavigate Resources

Groups > Active Energy Manager Rescurces (View Meambers)
[ Actions V] |a|-c 24(| [ Search ]
Select J Name * J Type GJ IP Addresses CJ Access ]
O IEM 7538 50¥ 100EBOA | Server & ok
il [ 1BM 8204 E3A QO41101 | Server W oK
Il g 1em 5204 E8A Qo41102 Server W ok
O [ 1em 8204 E8A QO41103 Server B ok
Il [ 1BM =204 EBA Qo41104 Server W ok
il [ 1em 5204 E3A Q41105 Server W ok
Il IEM 8843 E2U KQXHWSG | Server W oK
il IEM 8843 E2U KQXHWSL | Server W ok
O IEM 8843 E2U KQXHWSN | Server B ok
il IEM 8843 E2U KQXHWST | Server B ok
Il IBM 8853 AC1 KQGZCK2 | Server & ok
O IEM FFFF FFF 7269013 | Server & ok
Il @ipnu_nox | power Unit 9.42,170.248 B ok
[1 EBirou_noz | Power Unit 9.42.170.249 W ok
O SN#YK118165A1M8 | BladeCenter Chassis 9.42,170.241 B ok
[ - |
|i4] «] Page 1 of 2 [»| ] Selected: 0 Totah 51 Filkered: 22 ’
R ol o ol Al e A S A il S

Figure 5-43 Active Energy Manager resources panel
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5.4 Working with Active Energy Manager resources

178

properties

Use the Properties view to display the current active energy information for
energy-managed resources in the properties view.

To view active energy properties for an energy-managed resource, follow these
steps:

1. In the Director navigation area, click to expand Energy, then click Active
Energy Manager. The Active Energy Manager summary page displays.

2. In the Monitor section, select a resource. Then, click Actions — Properties.

Tip: You can also access the properties view by right-clicking the resource
and selecting Properties.

3. Go to the Active Energy tab to view active energy properties for the resource.

You can edit some of the active energy properties. When such properties for a
resource are present, an Edit button displays.

To edit active energy properties for an energy-managed resource, follow these
steps:

1. Click Edit at the bottom of the Active Energy property page. The Edit window
opens and displays the properties. The properties vary depending on the
resource. Only some of the properties are editable. The editable properties
display in fields and lists.

2. Edit one or more of the editable properties.
3. Click OK to save the changes.
For descriptions of the active energy properties of all Active Energy Manager

supported resources, see the “Working with active energy properties” page in the
Information Center:

http://publib.boulder.ibm.com/infocenter/director/vérlx/topic/aem 410/f
rb0_t viewing_aem properties.html
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Monitoring Active Energy
Manager resources

In this chapter, we discuss monitoring Active Energy Manager resources. To
provide a foundation for the chapter, we begin with the following basic topics:

» 6.1, “Introducing the Active Energy Manager monitoring tasks” on page 180
» 6.2, “Terminology used in this chapter” on page 183

Then, we cover the following monitoring-related tasks:

6.3, “Navigating Active Energy Manager tasks” on page 185

6.4, “Creating a group of Active Energy Manager resources” on page 195
6.5, “Configuring Active Energy Manager settings” on page 204

6.6, “Collecting Active Energy Manager inventory” on page 213

vyvyyy

Finally, we describe how to use the following monitoring functions of Active
Energy Manager:

» 6.7, “Viewing trend data” on page 221

6.8, “Exporting trend data” on page 238

6.9, “Using the Energy Cost Calculator” on page 244
6.10, “Working with monitors” on page 248

6.11, “Working with thresholds” on page 254

6.12, “Working with events” on page 257

6.13, “Working with automation plans” on page 265

vyVyVYyVvYVvYYy

Note: All Active Energy Manager monitoring functions are available at no
charge.
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6.1 Introducing the Active Energy Manager monitoring
tasks

In this section, we provide a high-level introduction to the Active Energy Manager
monitoring and monitoring-related tasks.

Note: For a list of power managed systems that support Active Energy
Manager monitoring functions, refer to 2.3.2, “Hardware requirements for
managed systems” on page 56. For the most up-to-date list, go to:

http://publib.boulder.ibm.com/infocenter/director/v6rlx/topic/aem 41
0/frb0_r HW_reqs_managed_systems.html

The tasks that are related to monitoring in Active Energy Manager include the
following tasks:

» Navigating Active Energy Manager tasks

With IBM Systems Director, you can navigate the tasks that you want to
perform in several different ways. We describe a single, straightforward way to
access the tasks in 6.3, “Navigating Active Energy Manager tasks” on

page 185.

We recommend that you also refer to Chapter 4, “Navigating the IBM
Systems Director Web console” on page 109 for a more general discussion of
navigating IBM Systems Director.

» Creating a group of Active Energy Manager resources

You can run many Active Energy Manager functions against a single resource
or a group of resources. We describe how to create a group in Active Energy
Manager to take advantage of the group functionality in 6.4, “Creating a group
of Active Energy Manager resources” on page 195.

» Configuring Active Energy Manager settings

We explain how to specify Active Energy Manager global default variables in
6.5, “Configuring Active Energy Manager settings” on page 204. These
settings include how often the IBM Systems Director server polls the power
managed objects for data, how long that data is kept, the default data refresh
interval, and information that is related to the calculation of energy costs using
the Energy Cost Calculator.

We also show how to configure Active Energy Manager settings for individual
resources by changing the properties of the resource.
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Note: In our examples in this chapter, we use watts and degrees Celsius.
You can set the power units to BTUs per hour and the temperature to
Fahrenheit using the Active Energy Manager settings.

» Collecting Active Energy Manager inventory

Inventory collection is the process by which IBM Systems Director server
establishes connections to network-level resources, such as computers,
switches, and printers that are already discovered, and collects information
about the hardware and software that is currently installed on those
resources. We explain inventory collection in 6.6, “Collecting Active Energy
Manager inventory” on page 213.

» Viewing trend data

You can view the following trend data for a single resource or group over time
as either a chart (graph) or a table:

— Power consumption
Power cap
Temperature

Humidity and dew point
CPU speed

You can set the time interval for viewing trend data from 1 hour up to 1 year, or
you can define a custom interval of your choice where start and end times
might both be in the past.

You can also view the current data for a single resource or group of resources.
The current data views show you additional detailed information that is not
available on the trend data displays.

We explain how to view trend data in 6.7, “Viewing trend data” on page 221.
» Exporting trend data

You can export the following types of trend data from the Active Energy
Manager database to a file that can be used in an external application:

— Chart trend data

Chart trend data can be exported in .BMP format (Internet Explorer) or . PNG
format (Firefox).

— Table trend data
Table trend data can be exported in .CSV format only.

We explain how to export trend data in 6.8, “Exporting trend data” on
page 238.
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» Using the Energy Cost Calculator

The Energy Cost Calculator can be very useful for estimating the total energy
cost for a power managed object. You can specify a cost per kilowatt-hour as
well as a factor that takes into consideration the cooling costs that are
associated with the energy consumed by the power managed object.

We describe the functions of the Energy Cost Calculator in 6.9, “Using the
Energy Cost Calculator’ on page 244.

» Working with monitors

We describe the monitors that are provided by Active Energy Manager for
power managed objects and how to use them in 6.10, “Working with monitors
on page 248. The monitors include:

— Average input power
— Average output power
— Ambient temperature
— Exhaust temperature
— Effective CPU speed

» Working with thresholds

You can set a threshold for a monitor to issue a warning event or a critical
event when the monitor has reached a too high level or a too low level. When
the threshold is reached, it triggers an event that is logged in the Active
Energy Manager event log.

We describe how to work with thresholds in to 6.11, “Working with thresholds”
on page 254.

» Working with events

Active Energy Manager logs system events and also events that are triggered
in response to a threshold being reached. You can use events to generate
actions automatically in response to situations that require attention.

The following types of events are logged in the event log:

— Critical events
— Warning events
— Informational events

We describe how to use event in 6.12, “Working with events” on page 257.
» Working with automation plans

As previously mentioned, you can set up a trigger on a monitor to generate an
event when a situation arises that requires attention. You can create an
automation plan to implement an action in response to a critical or warning
event. For example, you could create an automation plan to invoke static
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power savings on a power managed system in response to a high exhaust
temperature reading.

We describe how to use automation plans in to 6.13, “Working with
automation plans” on page 265.

6.2 Terminology used in this chapter

The following definition can help you to understand the terminology that we use
in this chapter and in Chapter 7, “Managing Active Energy Manager resources”
on page 283:

» Device

A device is a generic term that we use to represent a computer or other piece
of equipment that appears in the Navigate Resources display or the Active
Energy Manager (View Members) display on the IBM Systems Director
server.

» |BM Systems Director resource

IBM Systems Director resources are devices that can be discovered either
directly or indirectly by IBM Systems Director server and that show in the
Navigate Resources display of the IBM Systems Director server.

» Active Energy Manager resource

Active Energy Manager resources are devices that can be discovered by IBM
Systems Director and appear in the Active Energy Manager (View Members)
display on IBM Systems Director server.

» Active Energy Manager managed endpoint

An Active Energy Manager managed endpoint is an IBM Systems Director
resource that Active Energy Manager can communicate with to retrieve data
from on behalf of devices that the endpoint is connected to. In this book, we
shorten the term Active Energy Manager managed endpoint to either Active
Energy Manager endpoint or simply endpoint.

Active Energy Manager endpoints can be thought of as guardians of, or
gateways to, systems and metering devices from which Active Energy
Manager can retrieve power and thermal data. You must authenticate to the
Active Energy Manager endpoint before you can gain access to the power
managed objects that the endpoint is connected to.
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Active Energy Manager supports the following endpoints:
— System z Hardware Management Console (zHMC)

— Hardware Management Console (HMC)

— BladeCenter management module (BCMM)

— Remote Support Adapter (RSA)

— Baseboard Management Controller (BMC)

— Intelligent Management Module (IMM)

— Flexible Service Processor (FSP)

— IBM Intelligent Power Distribution Unit (PDU+)

— Various non-IBM PDUs, sensors, power units, uninterruptible power
supplies, computer room air conditioning units (CRAC), and miscellaneous
metering devices as listed at:

http://publib.boulder.ibm.com/infocenter/director/vérix/topic/aem
_410/frb0_r_HW reqs_metering_devices.html

Note that the following endpoints are IBM Systems Director resources but not
Active Energy Manager resources because they do not show in the Active
Energy Manager (View Members) display:

— System z Hardware Management Console (zHMC)
— Hardware Management Console (HMC)

These endpoints act as “passthru” devices that Active Energy Manager uses
to retrieve power and thermal data. They are distinguished from other Active
Energy Manager endpoints because they do not act as Active Energy
Manager “clients.” In other words, they do not contain firmware that can
communicate with Active Energy Manager running on the IBM Systems
Director server to provide power and thermal monitoring and management
functions.

» Active Energy Manager power managed system

Active Energy Manager power managed systems are IBM systems that
directly support the power monitoring or management functions of Active
Energy Manager. They are connected to an Active Energy Manager endpoint
and include the following IBM products:

— IBM System z10

— IBM POWERG®6 processor-based Power 5xx systems

— IBM POWERS® processor-based JSxx blade servers

— IBM x86 architecture rack, tower and blade servers (selected models)

In this book, we shorten the term Active Energy Manager power managed
system to IBM power managed system or simply power managed system.
Power managed systems are a subset of power managed objects.
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» Active Energy Manager power managed object

Active Energy Manager power managed object is a generic term for the IBM
systems and IBM and non-IBM metering devices from which Active Energy
Manager can retrieve power and thermal data directly. Active Energy
Manager power managed objects are a subset of Active Energy Manager
resources and comprise devices that are being power monitored or managed
by Active Energy Manager endpoints, as well as the following endpoints
themselves:

— BladeCenter management module
— RSA

- BMC

- IMM

- FSP

- PDU+

They do not include devices that have no native metering capabilities or the
following Active Energy Manager endpoints:

— System z Hardware Management Console (zHMC)
— Hardware Management Console (HMC)

6.3 Navigating Active Energy Manager tasks

We cover the following topics in this section:

» Accessing the Active Energy Manager Resources (View Members) display
» Searching the resource list
» Accessing the Groups (View Members) display

Note: In this section, we discuss only the Active Energy Manager Web-based
graphical user interface (GUI). If you need to use the command-line interface
(CLI), refer to 7.6, “Using the command-line interface” on page 362 for a
summary or refer to the information center for more detailed information:

http://publib.boulder.ibm.com/infocenter/director/vé6rix/topic/aem 41
0/frb0_r_ref commands.html

The IBM Systems Director user interface provides a number of ways to perform a
task. As you use Systems Director more and more, you might find one method to
perform a given task suits you better than others.

In this chapter, we take a consistent approach by accessing virtually all tasks
from the same interface. If you follow this approach, you know that you can
always get to the task that you want to complete.
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You can access almost all the Active Energy Manager tasks that we cover in this
chapter from either of the following displays:

» Active Energy Manager (View Resources), for a single resource
» Groups (View members), for a group

We explain how to navigate to both these displays.

The following Active Energy Manager tasks that we discuss are not available
from the single or group resource displays:

» 6.5, “Configuring Active Energy Manager settings” on page 204
» 6.13, “Working with automation plans” on page 265

For a more general discussion of navigating IBM Systems Director and Active
Energy Manager, refer to Chapter 4, “Navigating the IBM Systems Director Web
console” on page 109.

6.3.1 Accessing the Active Energy Manager Resources
(View Members) display

The Active Energy Manager Resources (View Members) display lists all of the
resources known to Active Energy Manager. It is helpful to become familiar with
this display, because from this display you can run almost all of the tasks (for a
single resource) that we cover in this chapter and in Chapter 7, “Managing Active
Energy Manager resources” on page 283. We use this display extensively.

To access the Active Energy Manager Resources (View Members) display to run
a task on a single Active Energy Manager resource, follow these steps:

1. From the IBM Systems Director Welcome page, click Active Energy
Manager (Figure 6-1 on page 187), or expand Energy in the left-hand
navigation pane and click Active Energy Manager (Figure 6-2 on page 187).
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Welcome to IBM® Systems Director

Find a resource  Find a task

Start @ Manage Learn

I'm a 5.20 user; how do|

W

Last refreshed: 2 June 2009 09:25:46 AM EDT

IBM Systems Director Server s
1 User does not have access to any resources
Manage Users

Discovery Manager s.1.1

No access to 71 systems. 103 Systems have no inventory collected.
System Discovery View systems needing access

Navigate Resources View and Collect Inventory

Status Manager st
Ready

Health Summary Monitors

Update Manager s.1.1
Ready

Getting Started with Updates Check for Updates

Automation Manager s
Ready
Event Automation Plans  Active and Scheduled Jobs

Configuration Manager s.1.1
Ready

Plans Configuration templates

Virtualization Manager s.1.1
Ready
Set up virtualization manager Virtual Servers and Hosts

\.

Active Energy Manager «.1.1
Trial period expires on 20/07/2009 (in 49 days).
Purchase License

IBM® Systems Director contains the following plug-ins. Depending on its "readiness," the plug-in might be ready to use, or 1
require additional setup and configuration.

Figure 6-1 Accessing Active Energy Manager tasks - 1a

View: | All tasks LV |

Welcome
My Startup Pages
Find a Task
Find a Resource
Navigate Resources
E Automation
H Availability

Inventory

Energy

Active Energy Manager

Release Management
Security

Figure 6-2 Accessing Active Energy Manager tasks - 1b
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2. In the Active Energy Manager home page (Figure 6-3), click Active Energy
Manager Resources (View Members).

Active Energy Manager

Active Energy Manager@

Work with power-managed resources. View recent power and temperature status. Monitor power and environmental valu
power settings and automate tasks in response to power and environmental events.

Status

Top 5 highest average input power values Status Tasks

Today Last 30 days Access event log
20,358W zServer51805 21,061W zServer51601 )

18,295W zServer51804 20,415W zServer51805 peIproblens
14,868W zServers1701 18,322W zServers1804

9,253W zServer51801 14,884W zServer51701

6,545W zServers1802 9,264W zServer51801

Top 5 highest ambient temperature values

Today Last 30 days

100C zServer51803 100C zServer51801
80C zServer51801 100C zServer51803
44C zServer51702 100C zServer51701
43C zServer51805 100C zServer51802
40C zServer51701 100C zServer51805
Monitor

Navigate the list of resources managed by Active Energy
Manager. Right-click on a resource to view properties and
perform tasks. View trend data

Monitor Tasks

Calculate energy cost
To launch a full-sized view of the table in a new tab, . . .
- Aovmnbioasbami L - i View Active Energy monitors

y
( Active Energy Manager Resources (View Memhers)

Se\ectl Name & | Type

O [ 7B4CCE1D-C4E Server
] [ ssoDDABA-320 Server

Figure 6-3 Accessing Active Energy Manager tasks - 2

cJ Average In cJ Average Och Ambient Te s ] Exhaust Te & J Effective J
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3. You see a list of Active Energy Manager resources such as the one shown in
Figure 6-4.

Navigate Resources

Active Energy Manager Resources (View Members)
Search the table... | Se=rch

Select] Name 3] Type 3] Average Inputc] Average Output 3] Ambient Temp 2
O g 1BM 8204 E8A | Server 377.527 359.55 25
O g 1BM 8204 E8A | Server 465.15 443 25
O g 1BM 8204 E8A | Server 449.4 428 25
O g 1BM 8204 E8A | Server 449.4 428 25
O g 1BM 8204 E8A | Server 465.15 443 25
[0  [i1BMm 8687 2RX | Server
O  [i1BMm 8687 2RX | Server
O IBM 8843 E2U | Server 2.473
O IBM 8843 E2U | Server 2.035
O IBM 8843 E2U | Server 2.154
O IBM 8843 E2U | Server 2.134
O IBM 8853 AC1 | Server 2.934
O IBM FFFF FFF | Server 6.885
O g iBmcC Server
O g iBMC Server

< I a

4]l page 2 of 4 [»I¥| |2 ] Selected: 0 Total: 56 Filtered: 56

Figure 6-4 Accessing Active Energy Manager tasks - 3

4. To change the displayed columns, or to add new ones, click Actions and
select Columns (Figure 6-5 on page 190). Then, click OK.

You can adjust the width of the new column using the Width tab in the dialog
box. You can also adjust the width of any column by dragging the column bar
in the header of the table as with other applications.
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Order Width

Available Columns Selected Columns

Hardware Status Type Up
Health State Description P
F N R Average Input Power

Humidity (externally metered) Average Output Power

IP Addresses Ambient Temperature

IP Hosts Exhaust Temperature

LED Status IP Addresses

Locale M

[ Restore Defaults ] [ Cancel ]

Figure 6-5 Adding and removing columns

5. To run most of the Active Energy Manager functions that we discuss in this
chapter, simply right-click a resource and select the option that you want from
the context menu. Figure 6-6, Figure 6-7 on page 191, and Figure 6-8 on
page 191 show some examples of accessing Active Energy Manager
functions.

Related Resources »
Topology Perspectives »

Create Group

Remove
Rename. .
Add to
Energy

Energy Cost Calculator
Trend Data

Inventory
Power On/Off
Release Management

Manage Power

Power Capping

Power Savings
Security

System Configuration

b . A LA T B

System Status and Health

Properties

Figure 6-6 Active Energy Manager functions from the resource context menu - 1
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Related Resources »
Topology Perspectives »

Create Group

Remove.__.
Rename...
Add to 4
Energy »

View and Collect Inventory

Power On/Off

Release Management
Security

System Configuration
System Status and Health

v v v v v

Properties

Figure 6-7 Active Energy Manager functions from the resource context menu - 2

Related Resources »
Topology Perspectives »

Create Group

Remove.

Rename. .

Add to

Energy

Inventory

Release Management

Security

Active Status
Event Log
Manitors
Thresholds

b
b
»
Power On/Off »
»
b
»

System Configuration

Compliance Policy

Compliance Issues

System Status and Health P
Properties

Figure 6-8 Active Energy Manager functions from the resource context menu - 3
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6.3.2 Searching the resource list

If you know the name of the resource that you want, simply type a string into the
search field of the Active Energy Manager (View Members) display, and click
Search (Figure 6-9).

Navigate Resources

Active Energy Manager Resources (View Members)

[Actions_+] ' 204 24| 3| [[s=greh
Select] Name s | Typ 3] Access IP Addresses & | Average Input s
O Efnode3a Port Controller [H Not applica
O Efnodesb Port Controller [H Not applica
O EfnodeSb Port Controller [ Not applica

Figure 6-9 Searching the resource list - 1

You see a list of the resources that contain the search string (Figure 6-10).

Navigate Resources

Active Energy Manager Resources (View Members)

Actions ¥ 8204 =82 | [search |

Select] Name 3] Type 3] Access 3] IP Addresses 3] Average Inputc]
O B 1BM 8204 ESA Q041102 | Server oK 193.2
O g 1BM 8204 E8A Q041101 | Server & oK 480.48
O B 1BM 8204 E8A Q041104 | Server W oK 369.6
O B 18M 8204 E8A Q041103 | Server oK 390.6
O B 18M 8204 E8A Q041105 ‘ Server oK 369.6
F E IBM 8204 EBA 10FE401 | Server @8 Unknown
|| E IBM 8204 EBA 10FE411 | Server @8 Unknown

Figure 6-10 Searching the resource list - 2
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6.3.3 Accessing the Groups (View Members) display
To access the Groups (View Members) display to run a task on a group of Active
Energy Manager resources, follow these steps:

1. First close any open Navigate Resources tabs. Then, click Navigate
Resources in the left-hand navigation pane (Figure 6-11).

IBM* Systems Director

View: | All tasks V

Welcome
My Startup Pages
Find a Task
Find a Resource
Navigate{i,jasources
E Automation
E Availability
E Inventory
System Discovery
Advanced System Discovery
View and Collect Inventory
B views
Platform Managers and Members
Virtual Servers and Hosts

E Energy

Release Management
Security

System Configuration
System Status and Health

[ Task Management

Settings

Figure 6-11 Accessing the Group (View Members) display - 1
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2. The Groups (View Members) display opens, as shown in Figure 6-12. Note
that groups can be nested, so you might need to drill down by clicking one of
the groups shown in the display.

Groups (View Members)
[ Create Group ] [ Actions W ] Search the table... Search

Select| Name ~ | Type % | Description &
O H Active Energy Manager Resources (75)| Dynamic: Any All resources managed by Active Energy Mana
O S All Network Systems (7) Dynamic: System Contains All Network Systems
O & All Operating Systems (30) Dynamic: Operating System Contains all operating systems that can be mz
O HE{ All Systems (157) Dynamic: System Contains all systems that can be managed inc
O & Groups by Access (3) Static: Group Contains groups based on their access state:
O 5 Groups by Agent (3) Static: Group Contains groups based on the agent types rur
O & Groups by Status (2) Static: Group Contains groups based on their status: critical
O 5 Groups by System Type (8) Static: Group Contains groups based on system types
O & Other Groups (0) Static: Group Contains additional groups that can isolate dif
O & personal Groups (10) Static: Group Contains groups optimized for each individual v
O % Redbook DataCenter (2) Static: System
O & Update Groups (10) Static: Group Contains groups for managing updates
O & Virtualization Groups (8) Static: Group Contains groups for managing virtual systems
F %86 Server Rack#1 (1) Static: Any

4]l page 1 of 1 1»IM| |1 Selected: 0 Total: 14 Filtered: 14

Figure 6-12 Accessing the Group (View Members) display - 2

3. To run Active Energy Manager tasks on a group, simply right-click the group
to view the context menu. Displays open that are similar to the displays for an
individual resource in Figure 6-6 on page 190, Figure 6-7 on page 191, and
Figure 6-8 on page 191. However, when you try to run a task (for example
power capping) on a group of Active Energy Manager resources, you might
see a warning that the function is not supported on all members of the group
(as shown in Figure 6-13). All members of a group need to support the
function that you are trying to run.
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AEECONO33W
L * 3 Some of the resources in the target group do not support power capping settings.

Close Message
Choose either an absolute power cap, or a percentage of the available power cap.
@ Activate Power Capping O Deactivate Power Capping

Power cap type:
|Abso|ute value (Watts) [V]

Power cap value:

@ 1814 |W

61W 1,814W

Targets:
Name 4 | Current power cap # | Power Capping
7B4CCE1D-C4B1-341D-AFC None Inactive
850DDABA-32DA-36D3-8C( None Not supported
A74E0000-F1C6-11DA-8D4 None Mot supported
AB4ED000-F1C6-11DA-8D4 816W (100.0%) Active
IBM 7998 60X 100EBOA None Inactive
IBM 8204 EBA 10FE401 None Inactive
IBM 8204 EBA 10FE411 None Inactive

Figure 6-13 Running an Active Energy Manager task on a group

6.4 Creating a group of Active Energy Manager
resources

You normally run an Active Energy Manager task on a single resource, but
running a task on a group can be very useful. You can create a group of Active
Energy Manager resources and then perform operations on the group versus
individual resources. For example, viewing power data for a group shows the
aggregated power consumption for all resources in the group.

Most Active Energy Manager functions support groups; however, depending on
the makeup of the group, the data might not be meaningful. Also, you need to
make sure that all members of the group that you create support the functions
that you want to run on that group. Note that a single resource can be a member
of multiple groups. Therefore, you can create additional groups (with overlap
between the groups) to allow for any differences in Active Energy Manager
functionality.

Note that there is a special type of policy called group power capping that allows
you to set a power cap for a whole group but have Active Energy Manager
calculate an individual cap for each member of the group. The individual cap for
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each managed system is based on the hardware configuration of the particular
system, rather than simply averaging the cap over all members of the group. As
the configuration of a group member changes, the power cap is recalculated to
match the new configuration. Note, however, that the aggregate power cap of all
the group members at no time exceeds the specified group power cap.

For a more detailed explanation of group power capping, refer to “Creating a
group power capping policy” on page 336.

Note: In this book we discuss how to create only static groups. If you want to
create dynamic groups, refer to Implementing IBM Systems Director 6.1,
SG24-7694.

To create a group of resources, follow these steps:

1. Navigate to the Active Energy Manager Resources (View Members) display.
Select the resources for your group (two in this example). Then, right-click
one of the resources, and select Create Group, as shown in Figure 6-14.

Navigate Resources FYh. N A N h -
Active Energy Manager Resources (View Members)
Search the table...

Select| Name ~ | Type % | Average Input s | Average Output £ | Ambient Temp 2
O  [Ei1BMm 8204 E8A | Server
E 1BM 8204 EBA  Server 541.8 516 25
O [ 1BM 8204 EBA | Server 537.6 512 25
O [ 1BM 8204 EBA | Server 537.6 512 25
[ 18M 8204 E8A [ Topology Perspectives y| 5418 516 25
[0 @ [Ei1Bems204 EsA i ﬁ ﬁ 541.8 516 25
[0 | 1M 8687 2RX
O] [ 18M 8687 2Rx | omove
O ﬂ IBEM B843 E2U Add to 4 2.45
0O  fBmes4z g2y | IMentory Yl 2022
| 1BM g843 Eau | Power On/Off Y| 2.ss
0 IBM 8843 E2U Release Management » 5134
O  18msss3 acy | Security Yl 2034
0O f] 18M EFFF FFF System Configuration » 5.881
O EI1BM %345 System Status and Health P

[(] 11l

Hl«|page 2 of 5 >I¥| |z Selected: 2 Total: 70 Filtered: 70

Figure 6-14 Creating a resource group - 1
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2. The group editor wizard starts. Click Next on the Welcome display, and then
give your group a name and description as required (Figure 6-15). Click Next.

Group Editor Wizard

Welcome
52 Name Name
Type and Specify a name and an optional description for this group.
Location
Define #Name:
Summary IN:tive Energy Manager subset 1
Description:

8204-ES8A subgroup]|

< Back Neﬁ > || Finish || Cancel

Figure 6-15 Creating a resource group - 2
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3. In the Type and Location panel, shown in Figure 6-16, select the Member
Type and a Group Location. Locations can be nested within other locations.
Think of a group location as a Windows Explorer folder.

You can click Browse to select a group location that is not listed. Notice that a
default location, based on your user ID and the name of the IBM Systems
Director Server, was created when the user ID was created. Click Next.

Group Editor Wizard h N
Welcome -
h Type and Location
ame
Type and Choose a group type, member type, and group location.
Location
Define i ATKGRP024I
Summary One or more resources were selected when you started the Group Editor Wizard. Th
i initialized based on the type of resources that were selected.
Close Message
Group Type:
Static |v|
Member Type:
Managed System |¥
Group Location:
Personal Groups ||
[ = Back |[[Next = | Fin=h |[ Cancel |

Figure 6-16 Creating a resource group - 3
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4. The wizard shows the resources that you preselected when you began, as
highlighted in Figure 6-17. Click Next.

Group Editor Wizard

Welcome D ¢
efine
Name
Type and Select members for the static group.
Location
= Define ATKGRP025I
Summary One or more resources were selected when you started the Group Editor Wizard. These rezources have been

=zelected for you.
Close Message

Select a valid target then add it to the selected list.

Show:

Available: Selected:

Groups (View Members) . | IBM 5204 ES8A Q041104 |
— IBM 8204 EBA Q041101
Actions W Search the table... Search 1 < Q

Select| Name - | Type & | De

[0 | % Active Energy Manager | Dynamic: Any All
O | %Al Network Systems (7) Dynamic: Sysi Co
[0 | %Al operating Systems (2 Dynamic: Ope Col
[0 | Al Systems (148) Dynamic: Sysl Co
[0 | % Groups by Access (3) | Static: Group Co
[0 | & Groups by Agent (3) Static: Group Co
[0 | % Groups by Status (2) Static: Group Col
[0 | 4iGroups by System Type Static: Group Co
[0 | 5% other Groups (0) Static: Group Co
[0 | HiPersonal Groups (8) Static: Group Co
L(] 11l _]—B

4] page 1 of 2 [*]*] Total: 13

Figure 6-17 Creating a resource group - 4

5. The wizard displays the summary window. Click Finish.
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6. You are returned to the Navigate Resources display (Figure 6-18). Click View
Group to view summary status information for the members of your group.

Navigate Resources

ATKGRPO261
The group 'Active Energy Manager subset 1' was created successfully in the parent group 'Personal Groups.'

[ View Gigup [ Close Message ]
Active Energy [view Group]Resources (View Members)

[Actions _w] | |Search the table... || S==rch
Select] Name ~ | Type 3] Average Inputc] Average Output # | Ambient Temp &
O  [i1BMm 8204 ESA | Server
[ 1BM 8204 E8A | Server 433.65 413 25
O g 1BM 8204 E8A | Server 541.8 516 25
O g 1BM 8204 E8A | Server 418.32 398.4 25

Figure 6-18 Creating a resource group - 5

7. A display of the selected resources opens, similar to that shown in
Figure 6-19.

Navigate Resources

Active Energy Manager subset 1 (View Members)

LSe;r:hm arch
Selectl Name 3] Access 3] Problems 3] Compliancec] Changed D:c] Descripf]
O | Ei1Bm 8204 ESA Q041101 | @ OK {ywarning | @ OK 03/06/2009 1:
0 [E1Bm 8204 ESA Q041104 | @ OK Aywarning | @ OK 03/06/2009 1:
|

Figure 6-19 Creating a resource group - 6
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8. To view your new group (at a group level), first close any open Navigate
Resources tabs, and then click Navigate Resources in the left-hand
navigation pane, as shown in Figure 6-20.

IBM" Systems Director

| View: |AII tasks [V]

Welcome
My Startup Pages
Find a Task
Find a Resource
Navigateﬁsources
E Automation
H Availability
E Inventory
System Discovery
Advanced System Discovery
View and Collect Inventory

B views
Platform Managers and Members
Virtual Servers and Hosts

E Energy

Active Energy Manager
Release Management
Security
System Configuration
System Status and Health
E Task Management

Settings

Figure 6-20 Creating a resource group - 7
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9. The display shown in Figure 6-21 opens. Click the location where you created
your new group (Personal Groups in our example).

Navigate Resources

Groups (View Members)
[_create Group || [(Actions ¥ | | |Search the table... | S==rch

Select] Name ~ | Type 3] Description
O G Active Energy Manager Resq Dynamic: Any All resources
O 5 al Network Systems (7) Dynamic: System Contains All N
O S all Operating Systems (30) | Dynamic: Operating System Contains all o
[0  Gall Systems (148) Dynamic: System Contains all s
O & Groups by Access (3) Static: Group Contains grou
[0 & Groups by Agent (3) Static: Group Contains grou
O & Groups by Status (2) Static: Group Contains grou
O 5 Groups by System Type (8)| Static: Group Contains grou
[0 | & other Groups (0) Static: Group Contains addi
F _H'_.:Personi'i Groups (9) Static: Group Contains grou
O 1 Redboo (Personal Groups (3)] Static: System
[0 S update Groups (10) Static: Group Contains grou

Figure 6-21 Creating a resource group - 8

10.The display shown in Figure 6-22 opens. Click the new group that you created
to see the group members (Active Energy Manager subset 1 in our

example).

Groups = Personal Groups (View Members)

[ [ Actions * ] |Search the ta@ arch

Select] Name ~ | Type 3] Descripti
| G Active Energy Manager suba‘ﬁt 1 (2)| Static: System 8204-E84
F & Administrator.BLADE43 (1) Static: Group
O H AEMadminl.BLADE43 (1) Static: Group
[0 & AEMadmin2.BLADE43 (1) Static: Group
[0 | % byungjoon.BLADE43 (1) Static: Group
F 1 Mario.BLADE43 (1) Static: Group
O 5 Non_IBM server (0) Static: System non_IBM
[0 & philains.BLADE43 (1) Static: Group
[0 | & srikanth.BLADE43 (1) Static: Group

Figure 6-22 Creating a resource group - 9

Implementing IBM Systems Director Active Energy Manager 4.1.1



11.A display of the group members opens, similar to that shown in Figure 6-23.
(This display is the same display that you saw in Figure 6-19 on page 200.)

Navigate Resources

Groups = Personal Groups > Active Energy Manager subset 1 (View Members)

[Actions _w] | |Search the table... || S==rch

Select] Name &« | Access 3] Problems 3] Compliancec] Changed D:c] Descrip
0 @ [Ei1Bm 8204 ESA Q041101 | @ OK &ywarning | @ OK 03/06/2009 2:
[0 [Ei1Bm 8204 ESA Q041104 | @ OK {ywarning | @ OK 03/06/2009 3:

Figure 6-23 Creating a resource group - 10

12.You can now use Active Energy Manager groups with tasks such as viewing
trend data, power capping, and power savings in a similar way to individual
resources. Using the context menu shown in Figure 6-24, you can also
manage your groups (editing, exporting, removing, and renaming).

Navigate Resources

Groups = Personal Groups (View Members)

[ Actions W ] |Search the table... | arch
Select] Name ¢J_Type 3] Description
-[ Active Energy Manager subset 1 (2] View Members 8204-E8A subgroup
F 5 Administrator. BLADE43 (1) eEEm
O | 5{AEMadmini.BLADE432 (1) e
. . z it...
F & AEMadmin2 .BLADE43 (1)
. . ) Export Groups
[0 @ % byungjoon.BLADE43 (1)
n . . Remove...
F H Mario.BLADE43 (1)
; : Rename.
O 59 Non_IBM server (0) non_IBM server
O  %philains.BLADE43 (1) Add to 4
0 5 srikanth.BLADE43 (1) Energy Cost Calculator
Inventory b | Trend Data
Release Management » D Power Capping
System Configuration » Power Savings
System Status and Health P
Properties

Figure 6-24 Working with Active Energy Manager groups
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6.5 Configuring Active Energy Manager settings

We cover the following topics in this section:

» Configuring settings globally

» Configuring settings for an individual resource

You can configure Active Energy Manager settings at two levels:

» Global settings apply to all Active Energy Manager resources and tasks.

» Resource properties apply only to the selected Active Energy Manager
resource.

Notice that settings that are set in the properties of a resource override global
settings.

Note: You need SMManager authority or higher to change Active Energy
Manager settings.

6.5.1 Configuring settings globally

You can change the global default settings by first clicking Settings on the Active
Energy Manager home page, as shown in Figure 6-25.

Active Energy Manager . h W Y ?-0

Active Energy Manager &

Work with power-managed resources. View recent power and temperature status.
Monitor power and envirenmental values. Configure power settings and automate
tasks in response to power and envirocnmental events.

Figure 6-25 Active Energy Manager home page
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The Active Energy Manager Setting display opens, as shown in Figure 6-26.

Active Energy Manager Settings FEE
Active Energy Manager Settings
Changes to settings shown with the + indicator will not take effect until the
next IBM Systems Director restart.
Default metering interval: l:l minutes
+ Defzult data refresh interval: minutes
Default energy price: l:l
Default currency type:
Default cooling rate multiplier:
— Temperature units:
+ Power units: @
Retzin data: 385 days
Voltage: 220 vaolts
Power factor: ’Wr_ _|
[ Ok ] [ Apply ] [ Restore Defaults ] [ Cancel ]

Figure 6-26 Active Energy Manager settings

Tip: The metrics preceded by a plus sign (+) require that you restart IBM
Systems Director before any changes become active.

You can change the following settings:
» Default metering interval

— Valid values: 1-60 minutes
— Default: 5 minutes

Use this setting to specify how often you want to collect trend data for a
resource. The metering interval is specified in minutes and is how often the
resource is polled for trend data.

Note: For a BladeCenter management module, Active Energy Manager
uses a minimum polling interval of 10 minutes, regardless of the value
specified.
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Take the following factors into consideration when setting the polling interval:

— How often does data need to be gathered to meet your requirements? Are
there power managed objects for which you need to closely monitor, or
others that you can monitor less often if you know that the data changes
little over time? If only basic power consumption data is required, polling
every 5 or 10 minutes is probably sufficient.

— Depending on the environment in which Active Energy Manager is running
(server CPU speed, disk speed, network bandwidth, number of systems
being polled, and polling interval), Active Energy Manager might not be
able to maintain the polling rate at the set value. In this case, Active
Energy Manager polls the devices as fast as it is able. Increasing the
polling interval can decrease the CPU, disk, and network load on the IBM
Systems Director server.

— The more frequently systems are polled, the more data that is collected
and the more disk space that is needed to hold this data.

— If the metering interval for a specific resource is configured, it, rather than
the default metering interval, is used for that resource.

» Default data refresh interval

— Valid values: 1-60 minutes
— Default: 1 minute

Use this setting to specify the interval, in minutes, that information is
refreshed on trending charts and tables. Changing the refresh interval can be
useful when you are viewing large amounts of data.

On BladeCenter systems, trending information is refreshed at a default rate of
once every 10 minutes. On SynapSense sensor networks, trending
information is refreshed at a default rate of once every 5 minutes. You can
specify shorter metering intervals, but Active Energy Manager meters these
resources at these minimum default intervals, regardless.

Note: Changes to this setting do not take effect until you restart the IBM
Systems Director server.

» Default energy price

Use this setting to specify the price of energy per unit. If the value of the
Power units setting in Figure 6-26 on page 205 is watts, the energy unit is a
kilowatt-hour. If the value of the Power units setting is BTUs/hour, the energy
unit is a British Thermal Unit (BTU).
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Default currency type

Use this setting to specify the currency type for documentation purposes. No
currency conversion is done. The default is based on the IBM Systems
Director environment locale settings.

Default cooling rate multiplier
— Default: 1.5

Use this setting to specify the multiplier for calculating the cost of energy to
cool Active Energy Manager resources in relation to the amount of heat that
they produce. For example, if you use the default cooling rate factor of 1.5, for
every unit of energy consumed, you allow an additional 1.5 units of energy to
be used in removing the heat that is produced. To estimate the cost of the
energy consumed by an Active Energy Manager resource alone, set this
factor to 0.

Temperature units

— Valid values: Celsius or Fahrenheit
— Default: Celsius

Use this setting to specify the unit that is used to display temperature values
in Active Energy Manager.

Note: Changes to this setting do not take effect until you restart the IBM
Systems Director server.

Power units

— Valid values: watts or BTUs/hour
— Default: watts

Use this setting to specify the unit that is used to display power values in
Active Energy Manager.

Note: Changes to this setting do not take effect until you restart the IBM
Systems Director server.

Retain data

— Valid values: 7 - 3,650 days
— Default: 365 days

Use this setting to specify the number of days to keep historical data. The
default setting in Active Energy Manager is to keep trend data for 365 days
and then delete it. Active Energy Manager can keep the data for a maximum
of 3650 days.
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Note that after 7 days Active Energy Manager compresses automatically
trend data for each metric into a single value that is averaged over 1 hour.

When managing a large number of systems, a large amount of data is
gathered and saved, often in the range of gigabytes. Decreasing the number
of days that data is saved, therefore, decreases the amount of disk space that
is needed to store that data.

If the Active Energy Manager database cannot expand due to disk storage
constraints, the oldest data is deleted automatically to make room for new
data.

» Voltage
— Default: 220 Volts

Use this setting to specify the voltage value to use when converting current
values to power values. Current values are retrieved from current sensors and
are converted to power values in order to view them as trend data.

It is important that you set this value correctly, because incorrect settings
cause large errors in the reported power consumption values.

Note that you can set the voltage for a specific resource, which overrides the
default voltage setting for that resource.

» Power factor

— Valid values: 0 - 1
— Default: 0.707

Use this setting to specify the power factor that is related to the AC current
that is consumed by power using devices, or in this case Active Energy
Manager resources. Use this setting when converting current values (amps)
to power values. Current values (amps) can be retrieved from current sensors
and converted to power values in order to view them as trend data.

6.5.2 Configuring settings for an individual resource
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You can change the settings for individual Active Energy Manager resources.
Notice that settings for an individual resource take precedence over global
settings. For a complete list of properties that are available for each type of
resource, refer to:

http://publib.boulder.ibm.com/infocenter/director/v6rix/topic/aem 410/f
rb0_t_viewing_aem properties.htm]
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To change settings for an individual resource, follow these steps:

1. Click Active Energy Manager Resources (View Members) on the Active
Energy Manager home page. Then, right-click a resource, and select
Properties as shown in Figure 6-27.

Navigate Resources

Active Energy Manager Resources (View Members)
Search the table... Search
Select] Name ~ | Type 3] Average In 3] Average Oug | Ambient Te g | Exhaust T
[ 1BM 8204 E8A| Related Resources y |8.618 379.636 25
0 [ 18M 8204 ESA| Topology Perspectives y [0z.83 384.6 25
O B 1BM 8204 EBA Create Group 18.32 398.4 25
O IBM 8678 41X 40
0O g iBMC Remove...
0 g iBMC Rename...
O | Efdnodela Rt L
O Efdnodeib Srzy b
O | Efdnodeza Iy b
0O Ednodezb Power On/Off »
O Ednode3a Release Management »
O  [Efdnode3b TEETY, b
O Ednode4a System Configuration »
0O Ednode4b System Status and Health P
O | Efdnodesa Properties 'h
(] 11l

Figure 6-27 Active Energy Manager resources display

Chapter 6. Monitoring Active Energy Manager resources 209



2. Click the Active Energy tab, and then click Edit. The display shown in

Figure 6-28 opens.

Last time metered:
Nameplate power:

Average input power:

Edit Properties

Active Energy Manager support level: Full

Tuesday, 2 June 2009 04:44:28 PM EDT
866 watts

544,95 watts

Average output power: 519 watts
Minimum output power: 492 watts
Maximum output power: 540 watts
Ambient temperature: 25 Celsius
Exhaust temperature: 40 Celsius
Effective CPU speed: 100%
Power capping: Inactive
Power cap:

Minimum power cap: 61 watts
Minimum guaranteed power cap: 212 watts
Maximum power cap: 816 watts

Power savings: MNo power savings
Favor performance over power: Inactive
Policies applied:

Energy price:

o |
Currency type: usD (%) VI

Cooling rate multiplier: 1.5
Metering active: | True .
Metering interval: [s | minutes

Figure 6-28 Edit the properties of a resource

3. Make any changes to the editable fields, and then click OK.

Notice that you are limited in the number of properties that you can change
and that the properties you can change differ from resource to resource.
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Disabling and enabling metering for a resource

You can disable metering (data collection) for an Active Energy Manager
resource by editing the properties for the resource as shown in Figure 6-28 on
page 210 and setting Metering Active to False. Click OK.

Active Energy Manager resources are enabled for metering by default.

Note: Data that is collected during metering includes power and
environmental data as well as state data (for example whether power
management functions such as power capping are currently enabled).
Disabling metering prevents Active Energy Manager from detecting changes
in these states.

If you disable metering, do not rely on Active Energy Manager to display such
state information accurately. If you want this information to remain current for a
specific resource, do not disable its metering.

Setting the altitude for a resource

Setting the system altitude might improve energy-optimized fan control.
POWERS®6 systems are designed to operate in worst-case conditions, that is at
high altitude.

By default, fan control firmware in each system assumes this high altitude until
static power savings or dynamic power savings are enabled. In this case, the
system firmware attempts to reduce power by monitoring power consumption,
ambient temperature, thermal signature, and altitude to reduce fan speeds to
save energy.

If no altitude is set in Active Energy Manager, the system firmware assumes an
elevation of 350 meters above sea level. In this case, the fans operate at a higher
speed than necessary, because the air is thinner at the higher the altitude.
Therefore, by setting the altitude to a more realistic value (0 to 100 meters in
most cases), you can save some energy.

You can set the altitude only at the resource level. There is no global option.
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To set the altitude for a resource, follow these steps:

1. Right-click the resource in the Active Energy Manager Resources (View
Members) display as shown in Figure 6-27 on page 209. Select Properties.

2. On the properties display for the resource, click Location (Figure 6-29).

Navigate Resources

Active Energy Manager... = IBM 8204 ESA Q041102 (Properties)

Name: [ IBM 8204 EBA Q041102

Access: @ OK
Status: H Information

General Active Status | Applied Activities Configuration | Event Log Inventory | Active
Type: Server Additional
Description: P.rope.rtie.s
IP Addresses: I;L;ﬁ;'::ﬁ::on
IP Hosts: Loc ot
Agent Time Zone Offset: % J
Architecture: ppce4
Communication State: Communication OK
Machine Type: 8204
Manufacturer: IBM
Model: EBA
PowerState: 1
Query Vital Properties Interval: Every hour
Serial Number: Q041102
State: Started
Verify Connection Interval: Every 15 minutes
Virtual: False

|

Figure 6-29 Setting the altitude for a resource - 1
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3. When the location properties display, click Edit to edit the location properties,
and change the altitude, as shown in Figure 6-30. Click OK.

_____________ Telephone number:
Country or region
Street address:
City:

State or province:
Postal code:
--------- Building

Floor

Room number:
Row:

Aisle

Displaced height {cm):

ZpEssdlisg de (=0 Altitude (meters): 50.0 )

Altitude (meters 0.0 Other information:

Cancel

| Edit |

Figure 6-30 Setting the altitude for a resource - 2

6.6 Collecting Active Energy Manager inventory

We cover the following topics in this section:

» Collecting inventory at the individual resource level
» Collecting inventory at the group level
» Monitoring energy usage at the component level

After a resource is discovered and access is granted to it, you can collect
inventory data relating to the resource. You can collect inventory for Active
Energy Manager resources at the group level or by selecting one or more
individual resources. We use the View and Collect Inventory task to view and
manage an extended set of resources and relationships for network-level
resources that are already discovered.

You can use inventory collection to monitor energy usage at a more granular level
than is available through the Active Energy Manager Resources (View Members)
display.
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6.6.1 Collecting inventory at the individual resource level

To collect inventory at an individual resource level, follow these steps:

1. Click Active Energy Manager Resources (View Members) on the Active
Energy Manager home page.

2. Right-click a resource and select Inventory — View and Collect Inventory
as shown in Figure 6-31. In this example, we selected a BladeCenter chassis.

Navigate Resources

Active Energy Manager Resources (View Members)

Search the table... || Search
Select] Name 3] Type 3] Average In ¢ | Average Oug | Ambient Te ¢ | Exhaust T|
[ 7B4CCE1D-C4E Server
g ss0DDABA-32[ Server
B As4E0000-F1d Server
B Aa4E0000-F1C Server
B AB4E0000-F1d Server
B ac4E0000-F1d Server
B AD4E0000-F1d Server
[ AF4E0000-F1d Server
il BEChassis7090 | Related Resources » 0 3,724
[ 1BM 8204 ESA | Topology Perspectives »
B 1BM 8204 EBA
B 1BM 8204 EBA
B 1BM 8204 EBA
g 1BM 8204 EBA

Rename...

[g 1BM 8204 EBA 4.95 519 25
[( T Add to

Create Group

Change Password
Remove...

Oo0O0o0oorROOOoOoooOoaa

Energy
Inventory
Release Management

M4/ Ppage 1 of 4 IDCINE

View and Collect Inventory

Figure 6-31 Viewing co//ected inventory for an Active Energy Manager resource - 1
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. The View and Collect Inventory view opens similar to that shown in
Figure 6-32.

View and Collect Inventory

To view the inventory of any resource, select a target system, select a profile, and click View Inventor
current inventory values, click Collect Inventory.

Target Systems Manage inventory profiles
|ElCChassis?0900 [v] [LBrovee... | |All Inventory [ [__Manage Prof
All Inventory
[(Refresh ] [ Collect Inventery ] | a5t collected: None Basic System Information

All Hardware Inventory
All Software Inventory

Collected Items Inventory details: Server |gorare Images Discovery
B & pevics Search the table... ch
g :;CEI Module Select ame & | System narg | Access # | Machi
B rower supsly O IBM MtVM 01v Q070911| BCChassis709( B OK MEWVM
3 Netuorke O IBM MEVM 01v Q070912| BCChassis709( [ OK MEVM
B & physical O IBM MEWVM 01v Q070913| BCChassis709( & OK MEWVM
B chassis O IBM MEVM 01v Q070914| BCChassis709( i OK MEVM
g BE'_::':‘CE' Packags | IBM MtVM 01v Q070915| BCChassis709( [l OK MEVM
Ei Slade Management Madu F ] IBM MtVM 01v Q070916| BCChassis709( @ OK MEVM
El sower Domain O fl 1BM MtVM 01v Q070917 BCChassis709( [l OK MEWVM
B sarver O IBM MEVM 01v Q070918  BCChassis709( (@ OK MEVM
B suitch O fl IBM MtVM 01v QO070919| BCChassis709( @ OK MEWVM
Bl syst=m Chassis O {l 1BM MtVM 01v QO070920| BCChassis709( @ OK MEVM
0 system Related O IEM MEVM 01v Q070921| BCChassis709( B OK MEWVM
= f rons sarvima 0y nznnnal neck inznny 00 A BAEL IR

Figure 6-32 Viewing collected inventory for an Active Energy Manager resource - 2

In Figure 6-32 notice the following features:

— In this example, we clicked Server in the navigation pane to display the
blade servers in the BladeCenter chassis that we selected in the previous
step.

— The default for inventory collection is All Inventory, which shows all
possible inventory classes for the target system in the Collected Items
navigation pane.

— You can subset the inventory data that displays by selecting one of the
profiles in the Manage inventory profiles drop-down menu.

— You can define your own inventory profile by clicking Manage Profiles,
and then clicking Create on the Manage Inventory Profiles display to start
the Create Inventory Profile wizard.

— You can use the Refresh button to update the view.
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4. You can drill down further by clicking one of the selectable resources shown in

Figure 6-32 on page 215. In this case, you see the properties for one of the

blade servers as shown in Figure 6-33.

View and Collect Inventory

values, click Collect Inventory.

Target Systems

|BCChassis70900

[ Refrash ] [ Collect Inventory ] Last collected: None

Collected Items

El System Chassis
1 system Related

Architecture:
Communication State:
Machine Type:
Manufacturer:

Maodel:

PowerState:

3] TI— (2] Serial Number:
Server Type:

State:

System Board UUID:

Virtual:

Manage inventory profiles

M Brovee... | |AII Inventory

M Manage Profiles

Query Vital Properties Interval:

Verify Connection Interval:

Inventory details: Server > IBM MtVM 01v Q070911 (Properties)

To view the inventory of any resource, select a target system, select a profile, and click View Inventory. To collect the most curr

x86
Communication OK
MEVM

IEM

01v

1

Every hour
Q070911

Blade Server
Started
FF140100-F1C6-11DA-8D44-0004ACE6008A
Every 15 minutes
False

B = pavice _
 Fan Name: IBM MEVM 01v Q070911
Bl Logicsl Module Access: @ OK
El Power supply Status: (1) Warning
0 network
Bl = physical General Active Status Applied Activities Configuration Event Log Inventory || A
El Chassis
B ehysical package Type: Server Additional
Bl = systam Description: Properties
El Elade Management Madu . Location
B rower Domain IP Addresses: 192.168.10.115
E server IP Hosts:
El svitch Agent Time Zone Offset:

L

Figure 6-33 Viewing collected inventory for an Active Energy Manager resource - 3
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5. Instead of drilling down, you can also right-click the name of an inventory
item, and select an option from the context menu, as shown in Figure 6-34.
Notice the options to power on or power off the blade server.

View and Collect Inventory FEHR

To view the inventory of any resource, select a target system, select a profile, and click View Inventory. To collect the most
current inventory values, click Collect Inventory.

Target Systems Manage inventory profiles
| BCChassis70900 [v] Cerove=.. ] | All Inventory ] (_manage erofiles
[(Refresh | [ Collect tventory ] | 55t collected: None

Collected Items Inventory details: Server = Inventory details: Server
B = pavice [ Actions. v] |Search the table... | Search
g Ean_ | todul Select] Name &« | System narg | Access & | Machine TMI &
agica cdule = U - —|
B oner Supsly 1BM MEVM 01v Q070911 Create Group MEVM 01v
23 Networke 0 IBM MEVM 01v Q070913 o MEVM 01v
0 physical O IEM MEVM O1v Q070913 TEETE MtVM 01w
B & system O IBM MEVM 01v Q070914 — y | MtV 01v
- )
Bl slade Mansgement Modu | IBM MtVM 01v Q070919 MEVM 01v
El Power Domain = Energy »
O IBM MEtVM 01v Q070914 MEVM 01w
Bl 'server - Inventary »
Bl Switch O IEM MEVM O1v QO7091% - Rz e 1v
wite - P OniQ Power Off Now
E system Chassis O IBM MtVM 01v Q07091 D1v
- Release Management b | Restart Now
0 system Related O IBEM MEVM 01v Q070919 s . > 1v
= ecuri
O IEM MEVM 01v Q070920 i X MEVM 01w
- System Configuration »
O IBM MEVM O1v Q070921 MEWVM 01w
0 IBM MEVM 01v Q070023 System Status and Health P e -
v v
| IBM MtvM 01v Qo7092d_Froperties MEVM 01v
¥ IBM MtVM 01v Q070924| BCChassis709( @ OK MEVM 01w

Figure 6-34 Using the context menu for an inventory item

6. If you click Collect Inventory in Figure 6-34, you can select to schedule the
collection of inventory as shown in Figure 6-35.

) A N Run - Collect Inventory

Schedule Notification Options

Job name and schedule

#Job Name:

ICUIIe-l:t Inventory - 1 June 2009 2:09:42 PM

Choose when to run the job.
& Run Now
(O schedule

Figure 6-35 Scheduling inventory collection
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6.6.2 Collecting inventory at the group level
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To collect inventory at a group level, follow these steps:

1. Close any open Navigate Resources tabs, and then click Navigate
Resources in the left-hand navigation pane of the IBM Director Server
display. On the Navigate Resources display, right-click an Active Energy
Manager group, and select Inventory — View and Collect Inventory
(Figure 6-36).

Groups (View Members)
[ Create Group ] [ Actions W ] Search the table...

Select| Name ~ | Type # | Description
[ Active Energy Manager | View Members All resources managed
[0  Hall Network Systems gjmeGroup_ ] Contains All Network g
O & all Operating Systems {'mps v Contains all operating
[0  &all Systems (102) T Contains all systems t
O & Groups by Access (3) :dd © : Contains groups based
[0 & Groups by Agent (3) nergy ontains groups baseq
O & Groups by Status (2) W ‘ roups baseq
O 1 Groups by System Type Sy EmETT, =0T b ontains groups based
[0 | & other Groups (0) HEETEEHEm N P Contains additional grg
O & Personal Groups (7) Properties Contains groups optim
O i Redbook AEM System Gn Static: System Entire system for RedH

Figure 6-36 Collecting inventory for the Active Energy Manager group - 1

2. A display opens that is similar to that shown in Figure 6-37 on page 219.

Notice that from this display that you have access to all Active Energy
Manager resources that IBM Systems Director has discovered. However, due
to the number of resources displayed it might be a better option to display the
inventory for one or two resources only, as described in 6.6.1, “Collecting
inventory at the individual resource level” on page 214.
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View and Collect Inventory FER

ATKINVO20I
The =elected target system or target systems in the selected group are not in the correct access state to display inventory.

Close Message

To view the inventory of any resource, select a target system, select a profile, and click View Inventory. To collect the most
current inventory values, click Collect Inventory.

Target Systems Manage inventory profiles

|Active Energy Manager Resources M Brovse... |AII Inventory M Manage Profiles
[(Refresh ] [ Collect Inventory ] | a6t collected: 1 June 2009 14:19

Collected Items Inventory details: Server = Inventory details: Server

B & Device iad [ Actions v] |Search the table... | Search

Bl ethernet Port

g Select] Name 3] System narg | Access % | Machine Ty s | Model &
Fan T |

) [0 | [ 784CCE1D-C4B1-341D-4 7B4CCE1D-C4l [@No access
Bl Logical Madul
agica cdule
B oner Supply [0 [ ss0DDASA-32DA-36D3-§ 850DDABA-32| [ENo access
(3 Network [0  [E AS4E0000-F1C6-11DA-§ AS4E0000-F1C [ No access
B & physical [0 [ AA4E0000-F1C6-11DA-§ AA4E0D00-F1¢ 5 No access
g Card [0 | [ AB4E000DO-F1C6-11DA-8 AB4E0000-F1¢ [@No access
hoe
g Cha“'sl ; [0 [ AC4E0000-F1C6-11DA-8 AC4E0000-F1¢ [ENo access
Physical Package
g siot sl O |B AD4E0000—F1C6—11DA—j AD4E0000-F1¢ [ENo access
[0 [ AF4E0000-F1C6-11DA-8 AF4E0000-F1¢ & No access
1 software
B (= system [0 [ IBM 8204 ESA 10FE401 | IBM 8204 ESA H Unknown | 8204 ESA
El elade Management Mc [0 | [ 1BM 8204 ESA 10FE411 | IBM 8204 E8A B Unknown 8204 E8A
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Figure 6-37 Collecting inventory for the Active Energy Manager group - 2
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6.6.3 Monitoring energy usage at the component level

You can use inventory collection to monitor energy usage at a more granular level
than is shown in the Active Energy Manager Resources (View Members) display.
For example, using the inventory collected for the BladeCenter shown in

Figure 6-38, you can view the trend data for a BladeCenter component such as

Power Domain 1. This data is not available through the Active Energy Manager
Resources (View Members) display.

To view the inventory of any resource, select a target system, select a profile, and click Yiew Inventory. To collect the most currg
click Collect Inventory,

Target Systems Manage inventory profiles

[eCchassis7oooo =] _erowse. | [allnventary =] __ Manage profiles |
Refrash | | collect toventory | | oot collected: August 29, 2009 8:39 PM

Collected Items Inventory details: Power Domain

B = pavice Actions W | ISearch the table... Search |
F.
B Fan Select| Mame 4 | System name o | ACcess « | Desc
El Leogical Madule o B h
B power supply v [[pPower Damain 1 Create Group [ Mot applicable Povwel
al i "
C3 Metwark I [fgPower Domain 3 Feme [E not applicable Powe
CJ Physical ‘I Ald ,
B = systemn 1|« page 1 of 1 (=™ 1] i 2 Filterad: 2
El Blade Management Modu

Energy Cost Calculator
System Status and Health b

El Power Domain
B server Properties
Bl switch

El Systern Chassis
[ systern Related

Figure 6-38 Using inventory collection to monitor energy usage at a component level - 1
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Figure 6-39 shows the actual trend data for Power Domain 1 in this example.
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Figure 6-39 Using inventory collection to monitor energy usage at a component level - 2

6.7 Viewing trend data

We cover the following topics in this section:

» Viewing trend data as a chart
» Viewing trend data as a table
» Viewing current data

The ability to view trending data for a device or group of devices is a powerful tool
in the management of power in the data center. Active Energy Manager collects
the following types of trend information:

» Power consumption
» Power cap
» Thermal signature

Chapter 6. Monitoring Active Energy Manager resources 221



222

» Humidity and dew point
» CPU speed

The ability to trend humidity and dew point data is new with Active Energy
Manager 4.1.1. Humidity and dew point are indicators of how well the air
conditioning in a data center is operating. If humidity is too high, then a server
becomes more at risk of failing. Using a sensor, users can monitor specific
locations within a data center to determine if there is a risk of condensation. In
addition, users can set thresholds for humidity and dew point so they can be

immediately notified if the value reaches a dangerous level. They can then
choose to take appropriate action based on those readings.

If a resource has any associated sensors or is plugged into an intelligent PDU,
the externally metered data from these devices can also be viewed.

You can view trend data as a chart (graph) or as a table. We discuss both options
in this section.

Note the following points regarding trend data:

>

You can set the time interval for viewing trend data from 1 hour up to 1 year, or
you can define a custom interval of your choice where the start and end times
are both in the past. This option enables you to review historical data.

Not all Active Energy Manager resources support all types of trending
information. To determine which trending functions are supported in each
hardware environment, refer to Table 2-1 on page 56. For the most up-to-date
list, go to:

http://publib.boulder.ibm.com/infocenter/director/vé6rlx/topic/aem 41
0/frb0_r HW reqs_managed_systems.html

When viewing trend data as either a chart or as a table, stopping and starting
IBM Systems Director server causes gaps in the data. Stopping and starting
metering for the resource also causes gaps in the data.

Although Active Energy Manager displays the current power cap value as
trend data, this value is normally fixed and, therefore, does not vary over time
unless you specifically change it.

The minimum and maximum power readings shown in the trend data are
representative of measurements made within the power managed object.
Some external AC power meters might not be able to capture or display the
same peaks as are displayed using the Active Energy Manager power meter.
This feature is due to differences such as the averaging periods of the Active
Energy Manager power meter, the averaging periods of the external power
meter, and the filtering behavior of the power managed object’s power supply.
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» Although Active Energy Manager only polls a system by the minute, firmware
within each power managed object is recording data and statistics hundreds
of times per second, including instantaneous minimum and maximum power
consumption. This feature allows an operator to view the variation in a given
workload, including any sudden peaks in power consumption that might not
appear in the average consumption over a polling interval. These
instantaneous values can be accessed through the properties of the
resource.

6.7.1 Viewing trend data as a chart

Being able to monitor trend data as a chart (graph) is a powerful tool for data
center administrators because they can easily see how the different metrics are
changing over time. The following trend data charts display:

» Power trending (upper) chart
» Environmental trending (lower) chart

Power trending (upper) chart
The power trending chart provides the following information:

» Power consumption

Data center administrators can easily see how power consumption is
changing over time, and use the information to predict the power consumption
of the data center at various times of the day, week, or month. They can also
identify anomalies, manage power consumption when electrical demands or
costs are high, and determine appropriate power caps if applicable.

» Power cap

The trending chart also shows the minimum, current, and maximum power
cap for the power managed system. Normally, a data center has to provide
enough power to cover the rated power consumption (also called label or
nameplate power) of all systems connected to the data center’s power supply.
However, the rated power is usually considerably greater than the actual
power consumed by the system. Setting a power cap for each system in the
data center to a value which provides adequate power for the system, but is
less than the rated power, enables the administrator to calculate the actual
power requirements of the data center, instead of using a value based on
rated power. Setting a power cap can delay or obviate the need to build
additional power supply infrastructure.
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Thermal trending (lower) chart
The thermal trending chart provides the following information:

» Thermal signature

The inlet (ambient) temperature and outlet (exhaust) temperature of the
power managed object over time can be measured and displayed on the
chart. This gives data center administrators early warning of potentially
dangerous rises in processor temperature and allows them to take corrective
action.

» CPU speed

Active Energy Manager charts the effective CPU speed of the power
managed system’s processors. For example, when a user enables power
savings mode, the effective CPU speed shown on the chart reflects the
decrease in the current CPU clock speed from its rated value.

» Humidity and dew point

Humidity and dew point measurements are not a standard metric that can be
measured by power managed systems. However, they can be retrieved from
special sensors that have been deployed in the data center and discovered by
Active Energy Manager. For a list of supported sensors, refer to:

http://publib.boulder.ibm.com/infocenter/director/vérix/topic/aem 41
0/frb0_r HW reqs_metering devices.html

We describe the configuration and discovery of sensors in Chapter 9, “Using
sensors with Active Energy Manager” on page 417.

Note: Dew point data is not displayed by default in the trending charts. You
need to add this data using the chart options. Figure 6-46 on page 231 shows
the Dew point options. See “Setting trend data chart options” on page 230 for
details.
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Viewing trend data as a chart
To view trend data as a chart, follow these steps:

1. Click Active Energy Manager Resources (View Members) on the Active
Energy Manager home page.

2. Right-click a resource, and select Energy — Trend Data (Figure 6-40).

Navigate Resources

Active Energy Manager Resources (View Members)
Search the table... Search
Select] Name ~ | Type 3] Average In 3] Average Ouc] Ambient Tec] Exhaust T
[ 1BM 8204 E8A| Related Resources y |36.55 511 25
0 [ 18M 8204 ESA| Topology Perspectives y [541.8 516 25
O B 1BM 8204 EBA Create Group 541.8 516 25
O B 1BM 8204 EBA 531.3 506 25
O IBM MtVM 01 Remove... 259
O IBM MtVM 01 Rename... 259
O IBM MtyM 01v|_Addto Y| 5ca
0 IBM MEVM 01 Energy Cost Calculator
O IBM MtyM 01y| mventory 4 z
0 IBM MEVM 01 Power On/Off » Manage Power »
O 1BM MEvM 01y Release Management L
0 IBM MtyM 01y| Security Y| 250
O IBM MEVM 01v System Configuration » 55a
0O IBM MEVM 01v System Status and Health P 55a
O IBM MtvM 01| Properties 259
3

Figure 6-40 Viewing trend data for an Active Energy Manager resource - 1
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The Trend Data display opens, similar to that shown in Figure 6-41, power

trending data shows in the upper chart and thermal trending data in the lower

chart.

Trend Data
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Figure 6-41 Viewing trend data for an Active Energy Manager resource - 2
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Note: For a description of the different colored lines, terms, and event icons
shown in Figure 6-41, refer to “Reading the trend data chart legend” on
page 231.

In Figure 6-41, notice the following features:
Graph data

>

Horizontal lines indicate metered values averaged over a polling interval,
where the default polling (sampling) interval is 5 minutes.

Crosses indicate point in time values. Active Energy Manager does not
trend environmental values for a group.

After 7 days, values are averaged over an hour and shown as a line chart.

When Active Energy Manager trends power values for a group, the values
for the members of the group are shown aggregated.

The trend data chart refreshes automatically unless you select to show the
trend data for a (fixed) period in the past.

Not all metrics are shown for all types of Active Energy Manager
resources.

Both upper and lower charts are always shown even if the resource does
not have metered values for one of them.

There is a difference between the average input power and the average
output power which can be accounted for by power losses in the power
supply as the power is converted from AC to DC.

There is a difference between the ambient (inlet) temperature and exhaust
(outlet) temperature which can be accounted for by heating of the air as it
passes through the metered resource.

You can only view trend data for one Active Energy Manager resource at a
time, unless you have created a group of Active Energy Manager
resources, as described in 6.4, “Creating a group of Active Energy
Manager resources” on page 195.

Trend data for a group shows aggregate data for the devices in the group,
but only for input power. (No environmental or CPU data is trended for a
group.) Note that all devices in the group must be power managed by
Active Energy Manager.

If the resource is associated with a metering device, such as a sensor or
intelligent PDU, all of the available data from the externally metered device
is shown for the selected time period. This is true even if the resource was
not associated with the metering device for the entire time period.
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» Buttons

— You can select a different resource to view trend data for by clicking
Browse and selecting the new object.

— You can force a refresh of the data by clicking Refresh Trend Data. Use
this function each time that you change the target resource, time period, or
chart options, because the chart or table might not refresh automatically in
these cases.

— Click the magnifying glass icon () to zoom in or zoom out.
» Events

— Are displayed as red (critical), yellow (warning), and blue (informational)
icons, depending on their severity. Refer to “Reading the trend data chart
legend” on page 231 for more information.

— Signify an occurrence of significance to a task or system, such as the
completion or failure of an operation.

— Can be generated either internally or externally

¢ Internal: IBM Systems Director
¢ External: SNMP traps received data from external sources, such as
Emerson-Liebert SiteScan or a SynapSense SNMP agent.

— By hovering the mouse pointer over an event icon on the graph, you can
view a description of the event that occurred. In the trend data table, these
events are shown in the Event column.

— Only one event icon is shown on the chart for a given time and data type,
and this event icon is the highest severity message for the time. If there
are multiple events generated at the same time, use the table view to see
the additional event information.

» Clickable options

The time intervals specified in the Custom Settings drop-down menu are
dynamic. That is, for the time that you specify (except custom interval), the
data refreshes according to the data refresh interval being updated (see
6.5.1, “Configuring settings globally” on page 204). For example, if you select
Last hour, the chart is updated constantly to show the data for the previous
hour (Figure 6-42).
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Last month
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Last year

Figure 6-42 Selectable time intervals for showing trend data

You can choose a different interval or define a custom time interval of your
choice where the start and end times are both in the past. To set a custom
time interval, click Custom interval. (Refer to the next section, “Defining a
custom time interval for viewing trend data,” for more information.)

You can change the chart metrics that display (and also for the table view) by
clicking Options. (Refer to “Setting trend data chart options” on page 230 for
more information.)

Defining a custom time interval for viewing trend data
To define a custom time interval for viewing trend data where the start and end
times are both in the past, follow these steps:

1.

On the Trend Data display shown in Figure 6-43, click Custom settings.

Target: IBM 8204 ESA Q041102 [+

hd Customﬁettings

Time period: |G
Chart: Options

[ Refresh Trend Data ]

=@ Qe

IBM §204 EBA Q041102

g0
&00 |
750 |
00 |

Figure 6-43 Defining a custom time interval for viewing trend data - 1
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2. Inthe Custom Time Settings window, shown in Figure 6-44, enter the starting
and ending dates and times of the period for which you want to view trend
data. Click OK.

Custom Time Settings

Specify starting and ending values for the custom time interval.

#Start date:

I].E.;"EIS.-’2EIDB EI

#Start time:
IS:DIZI:IZID 3
#End date:

I2B.|"DE»’2IZIDB EI

#End time:

|1}':|:|0:0|:|| 3
==

Figure 6-44 Defining a custom time interval for viewing trend data - 2

3. Click Refresh on the Trend Data display to view trend data for just this period.

Setting trend data chart options

To select the power and environmental metrics to display on the trend data chart
for a resource by changing the chart options, follow these steps:

1. On the Trend Data display shown in Figure 6-45, click Options.

Trend Data
Target: IBM 8204 ESA Q041102 [v]
Time period: | Last hour . Custom settings
Chart: Optpns
[ Refresh Trend Data ]
EIENE R
IBM 8204 ESA Q041102
a0 |
i [ ===
750 i

Figure 6-45 Setting the trend data chart options - 1
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2. Select or clear the chart options that you want to display for this resource
(Figure 6-46). Click OK.

Select the wvalues to display on the trend data charts.

Power Chart

Input power Power cap
Input power range Power cap range
Input power (externally metered) Critical events
Output power Warning events

QOutput power range Information events

<]

Environmental and CPU Chart

Ambient temperature Dew point

[] Ambient temperature range Dew point range
Ambient temperature {externally metered) Dew point {externally metered)
Exhaust temperature Effective CPU speed
[] Exhaust temperature range Critical events
Humidity

[] Humidity range

Warning events

EEEEOOO

Information events

Humidity (externally metered)

Figure 6-46 Setting the trend data chart options - 2
3. Click Refresh on the Trend Data display.

Reading the trend data chart legend

The charts include legend at the side, as shown in Figure 6-41 on page 226. This
legend indicates the meaning of each of the lines on the chart. Depending on the
resource for which you are viewing trend data, some of the chart metrics might
not be available. If a particular resource does not support a certain metric then
the metric is not shown.
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Table 6-1 lists the complete set of chart metrics that are available, how they
translate to the chart options, and what they mean.

Table 6-1 Trend data chart and table metrics

Chart metric

Chart option

What the metric means

Power (upper ch

art)

Average input Input power » BladeCenter power domain: The power in watts (AC) currently
power being consumed by the domain.
» Internally or externally power meter-enabled managed objects:
The power in watts (AC) currently being consumed, as reported
by the power meter.
» Non-power meter-enabled managed objects: The nameplate
watts (AC), also called label power.
Note: Input power refers to power entering the managed object from
the grid. Input power is always alternating current (AC).
Average input Input power The average input power that is supplied to a device that does not
power (externally support power metering natively. The device can either be connected
(externally metered) to a PDU+ or to a sensor.
metered)
Minimum input | Input power The same as for average input power but reflects the minimum or
power range maximum AC power consumed during the polling interval rather than

the average.

Maximum
input power
Averageoutput | Output power | » BladeCenter power domain: The power in watts (DC) currently
power being consumed by the domain.
» Internally or externally power meter-enabled managed objects:
The power in watts (DC) currently being consumed, as reported
by the power meter.
» Non-power meter-enabled managed objects: The nameplate
watts (DC), also called label power.
Note: Output power refers to power exiting the managed object’s
power supplies which converts alternating current (AC) from the grid
to direct current (DC) for use by the object’s components such as CPU,
memory, fans and disk drives.
Minimum Output power | The same as for average output power but reflects the minimum or

output power

Maximum
output power

range

maximum DC power consumed during the polling interval rather than
the average.

Minimum Power cap For a managed object that supports power capping, the minimum hard
power cap range power cap setting in watts.
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Chart metric

Chart option

What the metric means

Minimum Power cap For a managed object that supports power capping, the minimum or
guaranteed range maximum hard power cap setting in watts.

power cap

Maximum

power cap

Power cap Power cap For a managed object that supports power capping, the current power

cap setting in watts.

Temp/CPU (lower chart)

Ambient Ambient The current point-in-time or average temperature of air entering the

temperature temperature managed object measured in degrees Celsius or Fahrenheit.

Average

ambient

temperature

Minimum Ambient The same as for (average) ambient temperature but reflects the

ambient temperature minimum or maximum ambient temperature during the polling

temperature range interval rather than the average.

Maximum

ambient

temperature

Ambient Ambient The current point-in-time or average temperature of air entering the

temperature temperature managed object which does not support temperature metering

(externally (externally natively. The managed object is connected to a sensor.

metered) metered)

Average

ambient

temperature

(externally

metered)

Exhaust Exhaust An estimate of the current point-in-time or average temperature of air

temperature temperature exiting the power managed object measured in degrees Celsius or
Fahrenheit and based on the current ambient temperature. The

Average exhaust temperature also depends on the fan speed because the fan

exhaust speed increases as the temperature increases. The effect is to keep

temperature the operating temperature of the ventilated components within safe

operating limits.
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Chart metric Chart option | What the metric means

Minimum Exhaust The same as for (average) exhaust temperature but reflects the

exhaust temperature minimum or maximum exhaust temperature during the polling interval

temperature range rather than the average.

Maximum

exhaust

temperature

Humidity Humidity The point-in-time or average humidity of the resource’s surrounding
environment measured as a percentage.

Average

humidity

Minimum Humidity The same as for (average) humidity but reflects the minimum or

humidity range maximum humidity during the polling interval rather than the average.

Maximum

humidity

Humidity Humidity The point-in-time or average humidity of the resource’s surrounding

(externally (externally environment, metered by an external sensor.

metered) metered)

Average

humidity

(externally

metered)

Dew point Dew point The point-in-time or average dew point of the resource’s surrounding
environment measured in degrees Celsius or Fahrenheit.

Average dew

point The dew point is the temperature to which a given volume of air must
be cooled, at constant barometric pressure, for water vapor to
condense into water. The dew point is associated with relative
humidity. A high relative humidity indicates that the dew point is
closer to the current air temperature. Relative humidity of 100%
indicates that the dew point is equal to the current temperature, and
the air is maximally saturated with water. In this case, there is a risk
of droplets forming on solid objects which might damage sensitive
equipment.

Minimum dew Dew point The same as for the (average) dew point but reflects the minimum or

point range maximum dew point during the polling interval rather than the

Maximum dew
point

average.
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Chart metric

Chart option

What the metric means

Dew point Dew point The point-in-time or average dew point of the resource’s surrounding
(externally (externally environment, metered by an external sensor.

metered) metered)

Average dew

point

(externally

metered)

Effective CPU Effective CPU | For a power-metered managed object this is the current CPU speed
Speed Speed as a percentage of the rated speed. Values of less than 100% mean

that the CPU or CPUs have been throttled back using power savings
or power capping. For example, when an administrator enables power
savings mode, the effective CPU speed decreases to reflect the
decrease in frequency and associated processing power. The CPU
trend line shows less than 100% when power savings is switched on,
and might also show less than 100% if a power cap is active.

Events (either chart)

Critical Redcirclewith | A severe error indicating that a device has failed or might fail.
a white cross
Warning Yellow triangle | A warning that a device has suffered an error that might progress to a
critical event.
Harmless Blue square A notification of a change in the environment but does not indicate an

error.
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6.7.2 Viewing trend data as a table

You can view the data that displays in the charts, shown in Figure 6-41 on
page 226, as a table. Click the Table View icon on the power trending or thermal

trending chart (Figure 6-47).
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Figure 6-47 Accessing trend data in table form using the Table View button
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In the next display, shown in Figure 6-48, notice that the columns shown in the

trend data table reflect the metrics chosen to be viewed in the corresponding

trend data chart.

Target:

|IEIM 8204 EBA Q041102

]

Time period: Custom settings

Chart:

Options

[ Refresh Trend Data ]

EE @l

EE @l

Start Time 3] Stop Time 3] Average In 3] Minimum In 3] Maximum Irc] Average In & | Average C‘Lc] Mir|
04/06/2009 12:08:12 PM | 04/06/2009 12 352.8 336
04/06/2009 12:13:18 PM | 04/06/2009 1 449.4 428
04/06/2009 12:18:21 PM | 04/06/2009 12 546 520
04/06/2009 12:23:24 PM | 04/06/2009 1 449.4 428
04/06/2009 12:28:27 PM | 04/06/2009 12 352.8 336
04/06/2009 12:33:30 PM | 04/06/2009 1:Z 449.4 428
04/06/2009 12:38:34 PM | 04/06/2009 12 546 520
04/06/2009 12:43:37 PM | 04/06/2009 1: <A 428
04/06/2009 12:48:40 PM | 04/06/2009 12 354.9 338
04/06/2009 12:53:44 PM | 04/06/2009 12 465.15 443
04/06/2009 12:58:49 PM | 04/06/2009 1: 544,95 519
(] 11l

4]l page 1 of 1 1»IM| |1 Total: 11

Start Time & | Stop Time 2 | Ambient Tes | Ambient Tec] Exhaust Tec] Humidity 3] Humidity {ec] Effi
04/06/2009 12:08:12 PM | 04/06/2002 12

04/06/2009 12:08:12 PM | 04/06/2009 12 25 40
04/06/2009 12:13:18 PM | 04/06/2009 1:Z 25 40
04/06/2009 12:13:18 PM | 04/06/2009 12

04/06/2009 12:18:21 PM | 04/06/2009 12 25 40
04/06/2009 12:18:21 PM | 04/06/2002 12

04/06/2009 12:23:24 PM | 04/06/2009 12 25 40
04/06/2009 12:23:24 PM | 04/06/2009 1:

04/06/2009 12:28:27 PM | 04/06/2009 12

04/06/2009 12:28:27 PM | 04/06/2009 1: 25 40
04/06/2009 12:33:30 PM | 04/06/2009 12

04/06/2009 12:33:30 PM | 04/06/2009 1: 25 40
04/06/2009 12:38:34 PM | D4/06/2009 12 25 40
04/06/2009 12:38:34 PM | 04/06/2009 1:

04/06/2009 12:43:37 PM | 04/06/2009 12

(] 11l

Figure 6-48 Viewing trend data in tabular form

Chapter 6. Monitoring Active Energy Manager resources

237



In Figure 6-48, notice the following features which are different than the trending
data chart:

» The zoom in and zoom out magnifying glass icons have no effect when
viewing trend data as a table.

» Events are shown in columns in the table.

6.7.3 Viewing current data

You can view point in time data for an Active Energy Manager resource or group
of resources. To view the current data for an Active Energy Manager resource or
group, simply access the properties as described in 6.5.2, “Configuring settings
for an individual resource” on page 208. The metrics that display on the Active
Energy tab of the resource’s properties are described in the Active Energy
Manager 4.1.1 Information Center:

http://publib.boulder.ibm.com/infocenter/director/vérix/topic/aem 410/f
rb0_t viewing_aem properties.html

6.8 Exporting trend data

We cover the following topics in this section:

» Exporting chart trend data
» Exporting table trend data
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You can export the following types of trend data from the Active Energy Manager

database to a file that can be used in an external application:

» Chart trend data can be exported in .BMP format (Microsoft Internet Explorer)

or .PNG format (Mozilla Firefox).
» Table trend data can be exported in .CSV format only.

6.8.1 Exporting chart trend data

You can export chart trend data as a .BMP file from Microsoft Internet Explorer,

and as a .PNG file from Mozilla Firefox.

To export a trend data chart, follow these steps:

1. Right-click either the upper or lower trend data charts as required. The
context menu displays, shown in Figure 6-49. Select Save Picture As.

Trend Data o W Ay W
Target: IBM 8204 ESA Q041102 v|
Time period: | Last hour |¥| Custom settings
Chart: Options
[ Refresh Trend Data ]
=& [e)fa
IEM 5204 EBA Q041102
ga0
gooo T T = | Upenlinkin New Window == ———
a0
700
630
600 ;
550 Save Picture As... [ —
00 H E-mail Picture. .. k - — o
g 450 D —  PrintPicture... . == Minimum o
= 400 Go to My Pictures ' Minimum o
350 :r‘ Set as Background i Minimurm o
300 Set as Desktop Item... Maximum o
220 — Ayersge of
0 --———e—m— | -+ 1t T i
150 Copy = Awerage in|
100 @ Information
20 € Critical evel
1]
@!\ @!\ @!\ @!\ @!\ Add to Favorites. .. @!\ @!\ @!\ @!\
3 ) I o
f\;a‘ f\;-@ f\;’-\ r\;’-\ r\;r-" Send to Bluetooth Device, .. p?‘ r\;?} r\;@ r5§?
& & EE e & &
Time

Figure 6-49 Exporting trend data as a file
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2. Depending on whether you are using Microsoft Internet Explorer or Mozilla
Firefox as your browser, slightly different results display as follows:

— Using Microsoft Internet Explorer, the window shown in Figure 6-50 opens.
Enter a name for the file, and choose a location to which to save it. Then,

click Save.

Save Picture
Savein: ] [ Active Energy Manager chars

My Recent
AL

- e B E-

Deskiop
My Documents

Tty Computer

"

My Network File name: |33—DE—D? 8204 E8A Q041102 bmp _'_i Save i
Cancel
j 2

Places
Save as type: ]B'rtmap {*bmp)

Figure 6-50 Exporting trend data as a .BMP file
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— Using Mozilla Firefox, the window shown in Figure 6-51 opens. Enter a
name for the file, and choose a location to which to save it. Then, click

Save.
-SE\N.? Image
Savein: | [C3) Active Energy Manager charts [v] (¢ B s
My Recent
Documents
=
E
Deskiop
My Documents
Tty Computer
'tj File name: EﬂartCorrtroller.png A ILI [ Save ]
. ) — N
My Network Save as type: ﬁG Image M [ Cancel ]
Figure 6-51 Exporting trend data as a .PNG file

You can now display the .BMP or .PNG file using any graphics viewer.
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6.8.2 Exporting table trend data

You can export table trend data as a .CSV file from both Microsoft Internet
Explorer and Mozilla Firefox. Follow these steps:

1. Click the Export icon as shown in Figure 6-52. There is one icon for exporting
power trending data and one icon for thermal data. Notice that you can either
use the trend data chart or trend data table to export table trend data.

Trend Data h N
Target: [1BM 8204 E8A QO41102 [¥]
Time period: Custom settings
Chart: Options

Refresh Trend Data

StarNlis - | Stop Time # | Average In ¢ | Minimum In g | Maximum Irs | Average In 2
04/06/2009 5:22:00 PM 04/06/2009 5: 494.97
04/06/2009 5:27:03 PM 04/06/2009 5: 362.25
04/06/2009 5:32:07 PM 04/06/2009 5: 403.83
04/06/2009 5:37:10 PM 04/06,/2009 5: 537.6
04/06/2009 5:42:13 PM 04/06/2009 5: 480.48
04/06/2009 5:47:18 PM 04/06/2009 5: 357
04/06/2009 5:52:21 PM 04/06/2009 5: 418.32
04/06/2009 5:57:24 PM 04/06/2009 6: 541.8
04/06/2009 6:02:28 PM 04/06/2009 6: 480.48
04/06/2009 6:07:31 PM 04/06/2009 6: 357
04/06/2009 6:12:35 PM 04/06/2009 6: 418.32

<
]+l page 1 of 1 (=¥ [ (2] Total: 11

- | Stop Time # | Ambient Tes | Ambient Te s | Exhaust Tes | Humidity 2 |

04/06/2009 5:22:00 PM 04/06/2009 5: 25 40
04/06/2009 5:22:00 PM 04/06/2009 5:
04/06/2009 5:27:03 PM 04/06/2009 5: 25 40

04/06/2009 5:27:03 PM 04/06/2009 5:
04/06/2009 5:32:07 PM 04/06/2009 5:
04/06/2009 5:32:07 PM 04/06/2009 5: 25 40
N4/0A/2008 5:37-10 PM n4a/nA/200a 5-

Figure 6-52 Exporting trend data as a .CSV file
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2. Depending on whether you are using Microsoft Internet Explorer or Mozilla
Firefox as your browser, slightly different results displays as follows:

— For Microsoft Internet Explorer, the window shown in Figure 6-53 opens.
You can then choose to either open the .CSV file in Microsoft Excel or save
the file to a location of your choosing.

File Download x

Do you want to open or save this file?

(] j Mame: IBM_8204_E8A_Q041102.csv
L Type: Microsoft Excel Worksheet, 1.45 KB

From: 9.42,170.252

Open || Save || Cancel |

[¥] Always ask before opening this type of file

While files from the Intemet can be useful, some files can potentially
harm your computer. f you do ot trust the source, do not open or
save this file. What's the risk

Figure 6-53 Exporting data in Microsoft Internet Explorer

— For Mozilla Firefox, the window shown in Figure 6-54 opens. As for
Microsoft Internet Explorer, you can choose to open the .CSV file in
Microsoft Excel. However, Mozilla Firefox saves the file to your desktop
only.

You have chosen to open

() 1811_8204_ESA_Q041102.csv

which is a: Microsoft Office Excel Comma Separated Values File
from: https:/[/9.42.170.252:3422

What should Firefox do with this file?

(%) Cpen with | Microsoft Office Excel (default) w
(") Save File

[] Do this automatically for files like this from now on.

Cancel

Figure 6-54 Exporting data in Mozilla Firefox
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6.9 Using the Energy Cost Calculator

The Energy Cost Calculator provides a simple but effective way to calculate the
total cost of power consumed by an Active Energy Manager resource or group of
resources over a specified time period. To use the Energy Cost Calculator on a
group, all members of the group must be energy-managed resources, and all
members must have polling data for at least half of the selected time interval.

You can use the Energy Cost Calculator on the following resource types:

BladeCenter chassis
BladeCenter power domains
IBM Power Systems

System x

System z

Metered devices

Intelligent PDUs
Uninterruptible power supplies

vVVyVYyVYVYYVYYyVvYYyY

Before using the Energy Cost Calculator, you need to make sure that there is
valid energy cost data in the Active Energy Manager settings, especially the cost
per kilowatt-hour and the cooling rate factor. Refer to 6.5, “Configuring Active
Energy Manager settings” on page 204. Note that you need SMManager
authority or higher to change the settings.

The cooling rate multiplier is the amount of power required to cool the managed
system divided by the amount of power the managed system consumes. The cost
of cooling is therefore equal to the cost of power required to run the managed
system multiplied by the cooling rate factor. The default is 1.5. The total cost of
power to run a power managed system is the sum of the cost of power to run the
managed system plus the cost of power to cool it. To calculate the cost of energy
to power the resource only (no cooling), set the cooling rate multiplier to 0.

In addition, the power cost calculator retrieves the value for the nameplate power
(also called label power) from the resource and compares it to the actual power
being consumed and presents the result as a meter.

Note that you need to have data for at least 50% of the time interval used to
calculate the energy cost over, otherwise an error is returned.

The cost is calculated as follows:

Total cost = (metered power x time x energy price) + (metered power x
time x energy price x cooling rate multiplier)
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To use the Energy Cost Calculator, follow these steps:

1. Click Active Energy Manager Resources (View Members) on the Active
Energy Manager home page.

2. Right-click the Active Energy Manager resource or group for which you want
to calculate the energy cost, and select Energy — Energy Cost Calculator
(Figure 6-55).

Navigate Resources

Active Energy Manager Resources (View Members)

Search the table... Search
Select] Name % | Type 3] Access & | 1P Addresses = | Average Inp
zServer51604 Server OK
O B =
zServer51803 Server OK =
O B =]
zServer51801 Server OK 17,
O B =]
zServer51802 Server OK 15,
O B =
[ 1BM 8204 E8A Q041104 Related Resources » 433
[0 [ 18M 8204 EBA 0041101 Topolagy Perspectives » 4
O g 18M 8204 E8A Q041104 Create Group 441.
O B 18M 8204 E8A Q041107 R 433
emave. ..
O B 18M 8204 E8A Q041104 R 457,
ename...
O [g 18M 8204 E8A 10FE401 nown
O g zservers1603 Add to ’
SIRCPITARIOR oo Eneny Cost Caleuator |
O B zServer51602 Inventory » | Trend Data
zServer51601 Power On/Off ’ Manage Power »
O
| IBM 8843 E2U KQXHwy helease Management b 2.
<] Security 4
]« Page 2 of 5 »v [z System Configuration » ered: 75
—— | System Status and Health }
Properties
Figure 6-55 Using the Energy Cost Calculator - 1
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3. You can check or change the energy cost properties by clicking Cost
properties as shown in Figure 6-56. Click OK.

Energy Cost Calculator E
Target

To display metered energy and its corresponding cost, choose a target resource and time period. If the resource cost properties
have not been set, use the cost properties link to set them before calculating the cost.

Target: BCChassis70000 Cost properties
Time period: |Last hour Custom settings

[ Calculate Energy Cost
Edit Properties

Active Energy Manager support level: Full

Last time metered: Sunday, 7 June 2009 02:42:08 PM EDT
Nameplate power:

Average input power: 0 watts

Average output power: 1,400 watts

Ambient temperature:
Exhaust temperature:

Energy price: O
Currency type:
Cooling rate multiplier:
Metering active:

Metering interval: I:lminutes

Figure 6-56 Using the Energy Cost Calculator - 2
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4. Select a time period from the last hour to the last year (or a custom interval by

clicking Custom settings), and then click Calculate Energy Cost
(Figure 6-57).

Energy Cost Calculator

Target

To display metered energy and its corresponding cost, choose a target resource and time period. If the resource cost properties h
set, use the cost properties link to set them before calculating the cost.

Target: IBM 8204 E8A Q041102 v| Cost properties

Time period:

[ Calculate Energy Cost i

Figure 6-57 Using the Energy Cost Calculator - 3

: Custom settings

The display shown in Figure 6-58 opens.

Energy Cost Calculator

Target

To display metered energy and its corresponding cost, choose a target resource and time period. If the resource cost properties h
set, use the cost properties link to set them before calculating the cost.

Target: |18M 8204 E8A Q041102 [v| Cost properties
Time period: |Last 6 hours Custom settings

[ Calculate Energy Cost ]

Energy

MNameplate power: 5.196 kilowatt-hours
Metered input power: 2,702 kilowatt-hours

Energy Cost

Energy price: UsS$0.13
Cooling rate multiplier: 1.5

Nameplate energy cost: US$1.69
Metered energy cost: US$0.88

Figure 6-58 Using the Energy Cost Calculator - 4
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Figure 6-58 on page 247 compares the input power over the period that you
specified to the equivalent nameplate (label) power that would have been used
over the same period and displays the results on a meter. Notice that the
nameplate power is shown only if Active Energy Manager can retrieve it for the
resource.

6.10 Working with monitors

248

We cover the following topics in this section:

» Viewing monitors
» Adding a monitor to the dashboard

Active Energy Manager provides the following monitors for resources:

» Average input power
» Average output power

» Ambient temperature

» Exhaust temperature

» Effective CPU speed

These monitors allow the user to retrieve real-time data that can be used to
manage the power requirements of data center resources.

Note that not all monitors are available for all Active Energy Manager resources.
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6.10.1 Viewing monitors

To view the available monitors for an Active Energy Manager resource, follow
these steps:

1. From the Active Energy Manager home page, click Active Energy Manager
Resources (View Members).

2. On the Navigate Resources display, right-click the Active Energy Manager
resource with which whose monitors you want to work, and then select
System Status and Health — Monitors (Figure 6-59).

Navigate Resources L h. N
Active Energy Manager Resources (View Members)
Search the table... Sed
Select| Name % | Type # | Access % | IP Addresses = I Average Inpy
O H zservers1s04 Server W oK
O E zservers1803 Server oK 5,
O E zServer51801 Server oK 17,
0 [ zserversisoz Server @l oK 15,
[d 1M 8204 EBA Q041104 Related Resources » 379
0 [ 18M 8204 EBA Q041101 Topology Perspectives » 379
O [ 1Bm 8204 EEA Q041104 Create Group 379
O B 1BM 8204 E8A Q041103 R 379
emaove. ..
O [ 1BM 8204 ESA Q041104 R 29
ename...
O B 1BM 8204 EgA 10FE401 nown
[0 | [ zServer51603 Rl b
00 | [E18M 8204 EBA 10FE411) EMeray ¥ lnown
[0 [ zServer51602 [meney b
O E zservers1s01 Pouwer On/Off 4
| IBM 8843 E2U KQXHwy helease Management b 2.
< Security [ |
E‘J Page 2 of 5 M| |2 System Configuration P lered: 75
and Active Status
Properties Event Log
0 0
Thresholds
Compliance Policy
Compliance Issues
Figure 6-59 Viewing monitors for an Active Energy Manager resource - 1
Chapter 6. Monitoring Active Energy Manager resources 249



250

3. In the display shown in Figure 6-60, click Active Energy Monitors.

Select a system or group to monitor, then select a view to show. Create your own view to group monito

[1BM 8204 E8A QO41102 [¥]

Monitor Views
[ Show Monitors... ] [ Create ] [ Actions. V] |Search the table... rch

Select] Name % | Read Only 3] Descripti
Active Energ{yonitom True Power ar|
[0 Al Monitors True All monit
O Column Management Monit| False Monitors
F Common CIM Monitors True Common
O Common Monitors True Common
F SNMP Monitors True Monitors
O Virtualization Manager Mon| True Virtualizd

Figure 6-60 Viewing monitors for an Active Energy Manager resource - 2

A list of monitors that are available for the resource that you originally
selected displays (Figure 6-61).

IBM 8204 EBA Q041102

This page displays the Active Energy Monitors monitors.

Select Mame

Actions W Search the table... Searc

I 1

Monitor Name & J Monitor Tyf & J Threshold 5
IBEM 8204 ESA Q041102 Ambient Temperature Individual
IBM 8204 ESBA Q041102 Average Input Power Individual
IBM §204 ESBA Q041102 Average Output Power Individual
IBM 8204 ESA Q041102 Effective CPU Speed Individual
IBM 8204 ESA Q041102 Exhaust Temperature Individual

Figure 6-61 Viewing monitors for an Active Energy Manager resource - 3
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4. Alternatively, you can click System Status and Health — Monitors to view
the display shown in Figure 6-62. Click Active Energy Monitors to view a list
of monitors for the resource shown in the Browse window.

IBM" Systems Director

| View: |AII tasks

Welcome
My Startup Pages
Find a Task
Find a Resource
Navigate Resources
E Automation
H Availability
Inventory

E Energy

Active Energy Manager

Release Management
Security

System Configuration

B System Status and Health

Health Summary
Mormjtors
Thr%ﬁolds
Problems

Active Status
Event Log

M Active Ener... MNavigate Re... Event Autom...

|' Monitors(1) x ™. _Monitor Vie_..

Select a system or group to monitor, then select a view to show. Create your own view to g

IBM 8204 ESA Q041102 [¥]

Monitor Views

Search the table... Search

Select] Name Al Read Only ¢ | Description

(-D Active Energy Monitors ) True Power and environmental values
|| All Monitors True All monitors available for viewing
O Column Management Monit| False Monitors available as a column in the resg
F Common CIM Monitors True Common monitors available for viewing th
O Common Monitors True Common monitors available for viewing on
F SNMP Monitors True Monitors for network systems and device
] Virtualization Manager Mon| True Virtualization manager monitors across all

Figure 6-62 Viewing monitors using System Status and Health

You can now go ahead and create thresholds for a monitor for this resource, as
described in 6.11, “Working with thresholds” on page 254.
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6.10.2 Adding a monitor to the dashboard

To add a monitor to the System Status and Health dashboard, follow these steps:

1. Right-click the monitor, and select Add To Dashboard (Figure 6-63). Notice
also the option to Graph the monitor.

Monitor View

This page displays the Active Energy Monitors monitors.
IBM 8204 EBA Q041102

Actions W

Select] Name

Search the table... Search

3] Monitor Name 3] Monitor Ty| s | Threshold S

O IBM 8204 ESA Q041102 Ambient Temperature Individual
F IBM 8204 ESA Q041102 Average Input Power Individual
IBM 8204 ESA Q041104 Edit Threshold Output Power Individual |l Activated
O IBM 8204 ESBA Q041104 Deactivate Threshold | CPU Speed Individual
O IBM 8204 ESA Q041104 Delete Threshold Temperature Individual
Graph

Add To Dashboard...‘h

Figure 6-63 Adding a monitor to the dashboard

2. You are prompted to enter the name of the monitor and the type of chart that
you want to use to display the monitor on the dashboard (Figure 6-64).

*#MName:

JIBM 8204 EBA Q041

Description:

Average Cutput Pow
Select the type of chart to display.
Line Chart

Line Chart
Scatter Chart
“|Stacked Bar Chart
Area Chart

Bar Chart

Pie Chart

Figure 6-64 Add to Dashboard dialog box
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3. To view the dashboard, expand System Status and Health, and then click
Health Summary (Figure 6-65).

B System Status and Health L
Health Summayy
Monitors
Thresholds
Problems
Active Status
Event Log

SNMP Management

Figure 6-65 Viewing the dashboard - 1

A display similar to that shown in Figure 6-66 opens. Notice that you can
right-click the gauge that you created and select from options to Edit,
Remove, Export Data, and Graph the monitor data.

Scoreboard e | Dashboard

Active Status[ @4, | @ 8204 EBA Q041102
Problems 6 19 - Edit Gauge

Compliance - - - Remove Gauge
Export Data

Health Summary

Actions  w*

Favorites - philains.BLADE43 (View Members) Systems with Problems (View Members)

hﬂe e 3] Type 3] Access # | Problems & MName 3] Access 3] Problems &
B As4E0000-F1C6-11DA-8 B OK (& Warning
B 1BM 8204 EgA Q041101 W OK {1ty Warning
B 1BM 8204 E8A Q041103 HOK (& Warning
B 1BM 8204 EgA Q041104 W OK {1ty Warning
B 1BM 8204 EgA Q041105 WM OK (& Warning
IBM MEVM 01v Q070011 @ OK {1ty Warning
IBM MEVM 01v Q070012 @ OK (& Warning
IBM MEVM 01v Q070013 @ OK {1ty Warning
IBM MEVM 01v Q070014 @ OK (& Warning
B 18BM MtvM 01v Q070015 B OK {1ty Warning

< ] 11l ] FAIES ] 11l ]

4]l page 1 of 1 »I¥ Total: 0 4]+l page 1 of 3 »I¥ Total: 25

Figure 6-66 Viewing the dashboard - 2
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6.11 Working with thresholds

We cover the following topics in this section:
» Activating a threshold
» Editing, deactivating, and deleting a threshold

For any given monitor, you can set a threshold. When triggered, the threshold
causes an event to be created and logged. For example, you can create a
threshold to cause a critical event to be created and logged when the exhaust
temperature of a server rises above 70 °C. IBM Systems Director allows you to
send alerts by pager or e-mail. (Refer to Implementing IBM Systems Director 6.1,
SG24-7694.)

IBM Systems Director also provides tools for automation plans to be activated
when a threshold has been reached. For example, when the exhaust
temperature of a server rises above 70 °C, a threshold can be triggered, a critical
event created, and an automation plan invoked that causes Active Energy
Manager to throttle the CPU back to reduce the exhaust temperature. Active
Energy Manager monitors and thresholds are integrated into the IBM Director
System Status and Health function.

6.11.1 Activating a threshold

254

To activate a threshold for a particular monitor for a power managed system,
follow these steps:

1. Access the available monitors for an Active Energy Manager resource by
following the steps described in 6.10.1, “Viewing monitors” on page 249

2. Right-click the monitor for which you want to activate a threshold, and select
Edit Threshold (Figure 6-67).

This page displays the Active Energy Monitors monitors.

IBM 8204 EBA Q041102

Actions W Search the table...

Select| Name 2 | Monitor Name % | Monitor Type
O IBM 8204 ESA Q041102 Ambient Temperature Individual
IBM 8204 ESA Q04110 Input Power Individual
O IBM 8204 ESBA Q041104 Deactivate Thresho Output Power Individual
] IBM 8204 ESBA Q041104 Delete Threshold E CPU Speed Individual
O IBM 8204 ESA Q041104 Graph Temperature Individual

Add To Dashboard. ..

Properties

Figure 6-67 Activating a threshold on an Active Energy Manager resource - 1
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3. On the Threshold display, specify the monitor values for which you want to set
thresholds, and select the appropriate level (the Critical or Warning check
boxes) as shown in Figure 6-68. Note that you can specify multiple thresholds
for the same monitor. Then, click OK.

Threshold

Selected Monitor is Average Output Power

Threshold

Monitor values that are too high:
Critical:
460 Watts

[] warning:

Watts
Monitor values that are too low:
[] warning:

Watts
[ Critical:

Watts

[%

Figure 6-68 Activating a threshold on an Active Energy Manager resource - 2

Tip: If you create a threshold on a temperature resource, be sure to use
the “Monitor values that are too low” field to ensure that you are not wasting
energy by cooling the computer room too much.
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The threshold is activated for the power managed object’s selected monitor

(Figure 6-69).

This page displays the Active Energy Monitors monitors.
IBM 8204 EBA Q041102

Actions W

Select] Name

Search the table... Search

3] Monitor Name

& |monit0r TYE & J Threshold Sz J

O IBM 8204 EBA Q041102
O IBM 8204 EBA Q041102
O IBM 8204 EBA Q041102
O IBM 8204 EBA Q041102
O IBM 8204 EBA Q041102

Ambient Temperature Individual
Average Input Power Individual
Average Output Power Individual
Effective CPU Speed Individual
Exhaust Temperature Individual

Figure 6-69 Activating a threshold on an Active Energy Manager resource - 3

If the threshold is reached, an event is created in the Active Energy Manager
event log, as described in 6.12, “Working with events” on page 257.

4. To view a list of thresholds, click System Status and Health —» Thresholds

(Figure 6-70).

IBM" Systems Director

| View: |AII tasks

Welcome
My Startup Pages
Find a Task
Find a Resource
Navigate Resources
E Automation
H Availability
Inventory
E Energy
Active Energy Manager
Release Management
Security
System Configuration

B System Status and Health

Health Summary
Monitors

Thre s olds
Probl

Thresholds
Active

Event Log
SNMP Management

ﬁ Manitor Vie... Thresholds 3&

Thresholds

Open Monitors to create thresholds

Open Event Automation Plan wizard
Thresholds

Activate Threshold Actions W

3] Monitor Name

Search the table... Sq
3] Monit
Average Input Power | Indivi

Select] Name
O IBM 8204 ESA Q041102

Figure 6-70 Viewing thresholds using System Status and Health
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6.11.2 Editing, deactivating, and deleting a threshold

You can edit, deactivate (without deleting), or delete a threshold by right-clicking
the associated monitor and selecting the appropriate menu action, as shown in
Figure 6-71.

Monitor View L N

This page displays the Active Energy Monitors monitors.
IBM 8204 EBA Q041102

Search the table...

Select| Name 2 | Monitor Name % | Monitor Type
O IBM 8204 ESA Q041102 Ambient Temperature Individual
IBM 8204 ESA QU4110 Input Power Individual
O IBM 8204 ESBA Q041104 Deactivate Thresho Output Power Individual
O IBM 8204 ESBA Q041104 Delete Threshold E CPU Speed Individual
[0 1BM 8204 EBA Q041104 ~ .~ | Temperature Individual

Graph
Add To Dashboard. ..

Properties

Figure 6-71 Editing, deactivating, or deleting a threshold

6.12 Working with events

We cover the following topics in this section:

» Viewing events on the trend data charts and tables
» Viewing events in the event log
» Viewing events for a resource

An event is an occurrence of significance to either a task or a system, such as the
completion or failure of an operation. Events can be generated either internally
by Active Energy Manager or externally by third-party energy management
solutions capable of sending SNMP traps, such as Emerson-Liebert SiteScan
Web or SynapSense sensor networks.

Active Energy Manager logs system events and also events that are triggered
when a threshold is reached. Events can appear on any of the trending graphs
and can be used to generate actions automatically in response.
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The following types of events are logged in the event log:

» Critical events, shown as a red circle with a white cross, are severe errors
indicating that a device has failed or might fail.

» Warning events, shown as a yellow triangle, are warnings that a device has
suffered an error that might progress to a critical event.

» Harmless events, shown as a blue square, are notifications of a change in the
environment. Harmless events do not indicate an error.

6.12.1 Viewing events on the trend data charts and tables

When the threshold is reached for a monitor, an event displays on the trend data
chart. To view the event, hover the mouse over the event icon as shown in

Figure 6-72.
Trend Data L WA W AR 4
Target: IBM 8204 ESA Q041102 [v]
Time period: | Last hour V Custom settings
Chart: Options

(

Refresh Trend Data ]

300
250
200
150
100
a0
o

p@@@ﬁﬁﬁﬁﬁﬁﬁﬁﬁ

EIENE R
IEM 8204 ESA Q041102
&30
oo e e e s
a0
700
630
600
550 - = Maximum pover cap
Sl ) q_
g 450 ~ = Minimum guaranteed power cap
=40 — - Average Output Power high critical threshold reached for L:um Pawer cap
Fa0

IEM 3204 EBA Q041102 um output posner

Maximum outpot poswer
o — T — T — T — - ——— - {—— - - — = Average output power
= Average input poner
0 Irformation events
@ Critical events

LLLL L, LS LSS

Figure 6-72 Viewing events on the trend data chart
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Trend Data

The same event is shown in the trend data table (Figure 6-73).

Target: [1BM 8204 E8A QO41102 [¥]
Time period: Custom settings
Chart: Options
[ Refresh Trend Data ]
=EHOE
Start Time Event Text % | Event Severity
05/06/2009 1:01:20 PM
05/06/2009 1:06:24 PM
05/06/2009 1:11:27 PM
05/06/2009 1:16:30 PM
05/06/2009 1:21:33 PM
05/06/2009 1:22:04 PM Average Output Power high critical threshold reached for IBM 8204 ESA Q04. Critical)
05/06/2009 1:26:36 PM
05/06/2009 1:31:39 PM
05/06/2009 1:32:04 PM Average Output Power high critical threshold condition resclved for IBM 820< Information
05/06/2009 1:36:42 PM
05/06/2009 1:41:47 PM
05/06/2009 1:42:04 PM Average Output Power high critical threshold reached for IBM 8204 EBA Q04 Critical
05/06/2009 1:46:50 PM
05/06/2009 1:51:54 PM
05/06/2009 1:52:04 PM Average Output Power high critical threshold condition resolved for IBM 820¢ Information
[i] | I | [>
4]l page 1 of 1 »I¥ Total: 15

Figure 6-73 Viewing events on the trend data table
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6.12.2 Viewing events in the event log

To view Active Energy Manager events in the IBM Systems Director event log,
follow these steps:

1. Access the event log by clicking Event Log under System Status and
Health in the IBM systems Director navigation pane (Figure 6-74).

IBM* Systems Director

View: | All tasks V

Welcome

My Startup Pages
Find a Task

Find a Resource
Navigate Resources

E Automation

E Availability

Inventory

Energy

Release Management

Security

System Configuration

B System Status and Health
Health Summary

Monitors
Thresholds
Problems

EREE ey

Settings

Figure 6-74 Navigating to the IBM Systems Director event log

2. In the Event Log display, shown in Figure 6-75 on page 261, in the Event
Filter drop-down menu, there are two filters for Active Energy Manager
events:

— Active Energy Critical Events
— Active Energy Events

Select the most appropriate filter, depending on the messages that you want
to view.
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Event Log

Event Filter:

All Events A

Select an event filter to display a specific set of events. Select preferences to customize how many eve

All Events :‘ Search
Common Agent offline -
Critical Events « | Source 3] Severity 3] Category 3] Date
Disk use E sensor| nodeSb {4y Warning Alert 05/06
Environmental sensor events E sensor| node4b Warning Alert 05/06
Fatal Events .
Hardware Predictive Failure Alert events [ Sensor) nodesa Warning Alert 05/06
Informational Events B sensor| nodelb Warning Alert 05/06
mﬁ:g?rgv:iis E sensor| node3b {1y Warning Alert 05/06
Processor use E sensor| nodela {1y Warning Alert 05/06
Security events E sensor| nodesb {4y Warning Alert 05/08
Storage events .
Unknown Events E sensor| nodeSb /1y Warning Alert 05/06|
Warning Events E sensor| noded4b /1y Warning Alert 05/06
[J  The battery voltage for SynapSense sensor| node6a {1y Warning Alert 05/06|
O Average Output Power high critical threshol{ IBM 8204 ESA I Information Resolution 05/06
[J  The battery voltage for SynapSense sensor| nodelb /1y Warning Alert 05/06|
[0 | The battery voltage for SynapSense sensor| node3b {4 Warning Alert 05/06
[J  The battery voltage for SynapSense sensor| nodela /1y Warning Alert 05/06|
[]  The battery voltage for SynapSense sensor| nodetb Ay Warning Alert 05/06
< | 11l ]
l4l<|page 1 of 34 »|¥ Selected: 0 Total: 500 Filtered: 500
Last Updated: 5/06/2009 01:39:41 PM
=Y a events from last 24 Hours.
Event Log Preferences
Figure 6-75 Subsetting the Active Energy Manager events
3. Click the Event Log Preferences shown in Figure 6-75 to specify a Time
Range to display events, and the maximum number of entries to retrieve
(Figure 6-76).
#Time Range:
B [fours ]
#MNumber of entries to retrieve:
500
[Apply ] [ Restore Defaults ] [ Cancel ]
Figure 6-76 Changing the event log preferences
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4. If you select the Active Energy Critical Events filter in Figure 6-75 on
page 261, the Active Energy Manager critical events display (Figure 6-77).

Event Log

Event Filter:

Select an event filter to display a specific set of events. Select preferences to customize how many events to show.

|Active Energy Critical Events M
Events
Delete Search the table... | S=arch -
Select] Event Text % | Source 3] Severity 3] Category 3] Date and Tim

O Average Output Power highyeritical threshold reached

O A power supply was remov&‘dI from server 7B4CCE1D-(

IBM 8204 E8A Q041102 € Critical
7B4CCE1D-C4B1-341D- € Critical

Alert
Alert

05/06/2009 1
05/06/2009 ¢

Figure 6-77 Active Energy Manager critical events
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5. If you click an event in Figure 6-77, the properties for that event display, as
shown in Figure 6-78.

Event Log

Events = Average Output Power high critical threshold r... (Properties)

Event Text: Average Output Power high critical threshold reached for IBM 8204 ESA Q041102
Severity: @ Critical

General

Date and Time: 05/06/2009 1:22:04 PM
Component Type: Server

Component Category: Managed Resource\Managed System Resource\lLogical Resource\System'\Computer
Component Instance:

Condition:

Condition Value:

Source: IBM 8204 EBA Q041102
Category: Alert

Sender Name: Active Energy Manager
Generate Status: false

Monitor Resource: true

Threshold ID: 23304outputPower
Threshold: outputPower
Threshold Value: 460.0

Current Value: 504.0

Edit

Figure 6-78 Event properties
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6.12.3 Viewing events for a resource
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You can also view events for a single Active Energy Manager resource as follows:

1. On the Active Energy Manager home page, click Active Energy Manager
Resources (View Members).

2. Right-click the resource for which you want to view events. Select System
Status and Health — Event Log (Figure 6-79).

Navigate Resources

Active Energy Manager Resources (View Members)
Search the table.. Search
Select] Name 3] Type & | Access 3] IP Addresses
O g zservers1s04 Server oK
O g zservers1803 Server ok
O H zservers1801 Server oK
O g zservers1802 Server oK
[ 18M 8204 E8A Q041107 Related Resources 3 el OK
O [ 18M 8204 EBA Q041101 Topology Perspectives | Eok
O g 18M 8204 E8A Q041104 Create Group Il OK
O [E 18M 8204 E8A Q041103 oK
Remove...
O [ 18M 8204 E84 Q041104 R oK
ename...
O @ [E1BM 8204 ESA 10FE401 B Unknown
) Add to 4
O | E zserversi603 Eok
00 [ 18M 8204 E8A 10FE411) EMeray *| @unknown
[0 | [ zServer51602 ey P @mok
J
O | © zServer51601 SEIHOm T " @ox
O 1 1M 8843 E2u KQxHwsy Release Management Y @mox
Security »
4]+ page 2 of 5 SERE E‘ System Configuration » L =
~ System Status and Health b NGRS ETE
Properties Event Log
Manitors
Thresholds
Compliance Policy
Compliance Issues

Figure 6-79 Viewing events for a single Active Energy Manager resource - 1
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3. A display similar to that shown in Figure 6-80 opens. You can use the Event
Filter to view only those events in which you are interested.

Event Log

Select an event filter to display a specific set of events. Select preferences to customize how many events to show.

Event Filter:
|AII Events M

IBM 8204 EBA Q041102 (Events)

Deleta Search the table... Search

Select| Event Text 3] Source 3] Severity 3] Category 3] Date and Tin|
O One or more settings on system IBM 8204 ESA Q0411( IBM 8204 ESA Q041102 Information Alert 08/06/2009 4
F Average Input Power high critical threshold condition f IBM 8204 ESA Q041102 Information Resolution 08/06/2009 4
O One or more settings on system IBM 8204 ES8A Q0411( IBM 8204 ESA Q041102 I Information Alert 08/06/2009 4
F One or more settings on system IBM 8204 ESA Q0411( IBM 8204 ESA Q041102 Information Alert 08/06/2009 4
O One or more settings on system IBM 8204 ESA Q0411( IBM 8204 ESA Q041102 Information Alert 08/06/2009 4
F One or more settings on system IBM 8204 ESA Q0411( IBM 8204 ESA Q041102 Information Alert 08/06/2009 4
O Power Savings mode has been turned on for IBM 8204 IBM 8204 ESA Q041102 M Information Alert 08/06/2009 4
F One or more settings on system IBM 8204 ESA Q0411( IBM 8204 E8A Q041102 I Information Alert 08/06/2009 3
O Power policy Static power savings on has been applie IBM 8204 ESA Q041102 Information Alert 08/06/2009 3
F Average Input Power high critical threshold reached fd IBM 8204 ESA Q041102 € Critical Alert 08/06/2009 3
O Average Output Power high critical threshold conditior] IBM 8204 ESA Q041102 Information Resolution 08/06/2009 3
F Average Output Power high critical threshold reached | IBM 8204 E8A Q041102 € Critical Alert 08/06/2009 3
O Average Output Power high critical threshold conditior] IBM 8204 E8A Q041102 I Information Resolution 08/06/2009 3
F Average Output Power high critical threshold reached | IBM 8204 ESA Q041102 € Critical Alert 08/06/2009 3
O Average Output Power high critical threshold conditior] IBM 8204 ESA Q041102 Information Resolution 08/06/2009 3

(] 11l

4]l page 1 of 10 [*¥] |1 Selected: 0 Total: 144 Filtered: 144

Last Updated: 8/06/2009 05:06:00 PM
Viewing maximum of 500 events from last 24 Hours.
Event Log Preferences

Figure 6-80 Viewing events for a single Active Energy Manager resource - 2

6.13 Working with automation plans

We cover the following topics in this section:

» Introducing automation plans
» Creating an automation plan
» Working with automation plans

Automation plans automate power-related tasks. You can create an event
automation plan to define power event criteria (filters) to trigger power-related
event actions. For example, you could create an event automation plan to trigger
an event action when the exhaust temperature for a resource is greater than
70°C. You then define what the triggered event action is when this threshold is
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reached. For example, you can define the event action to be an e-mail sent to the
administrator or to have Active Energy Manager throttle back the CPU on that
resource.

6.13.1 Introducing automation plans

Before you create an automation plan, you need to assemble the various
components of the plan as follows:

1.

Define your objective. Some example objectives include:

— | want to receive an e-mail when the ambient or exhaust temperatures
rises above a certain value.

— | want to throttle back the processors on my database server if the exhaust
temperature rises above 70°C, and then up throttle the processor when
the exhaust temperature falls below 60°C.

— | want to activate power savings mode on my Power 550 system if the
input power goes above 900 watts.

— |lwant to impose a hard cap on power to my virtual server environment so
that aggregate input power does not rise above 5000 watts.

— | want to activate power savings on my IBM Power systems if the ambient
temperature rises above 30°C, and then disable power savings when the
ambient temperature falls below 25°C.

Create a threshold for the monitor that you want to use from the following list:

Average input power
Average output power
Ambient temperature
Exhaust temperature
Effective CPU speed

Refer to 6.11.1, “Activating a threshold” on page 254 for a description about
how to create a threshold.

Create a policy that enables the required action. You can choose from the
following policy types:

— Enable system power savings
» Static
¢ Dynamic that favor power savings
* Dynamic that favor performance
— Enable system power capping
— Enable group power capping

Refer to 7.5.2, “Creating a policy” on page 327 for a description about how to
create a policy.
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4. Use the Create an event automation plan wizard to create your automation
plan, as described in the next section.

Note that it might be helpful to set up a table that contains all the information for
the automation plans that you want to implement. Table 6-2 shows the
requirements for the example objectives that we listed previously.

Table 6-2 Collecting automation plan requirements

Objective

Monitor threshold

Policy - event action

Activate power savings mode on my
Power 550 system if the input power goes
above 900 watts.

Average input power,
critical above 900
watts

Enable system power savings,
dynamic power savings (favor
power savings)

Impose a hard cap on power to my virtual
server environment so that aggregate
input power does not rise above 5000
watts.

Average input power,
critical above 5000
watts

Enable group power capping, hard
power cap

Throttle back the processors on my
database server if the exhaust
temperature rises above 70°C, then
throttle up the processors when the
exhaust temperature falls below 60°C.

Exhaust temperature,
critical above 70°C,
warning below 60°C

Enable system power savings,
dynamic power savings (favor
power savings)

Disable system power savings,
dynamic power savings (favor
power savings)

Activate power savings on all my IBM
Power systems if the ambient
temperature rises above 30°C, and then
disable power savings when the ambient
temperature falls below 25°C.

Ambient temperature,
critical above 30°C,
warning below 25°C

Enable system power savings,
static power savings

Disable system power savings,
static power savings

6.13.2 Creating an automation plan

In this section, we create a simple automation plan with the following

requirements:

» Objective

Activate static power savings on IBM Power system 8204 E8A Q041102 if the

average input power rises above 400 watts.

» Monitor threshold

Set a critical threshold of 400 watts for the average input power monitor for
power managed system 8204 E8A Q041102 as described in 6.11.1,
“Activating a threshold” on page 254.
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Note that the power values in watts for the monitor threshold were arrived at
by observing the trend data for the chosen system.

» Policy - event action

Create a policy to apply static system power savings as described in 7.5.2,
“Creating a policy” on page 327.

Note: Before you create the plan, make sure that you have created monitor
thresholds and event action policies.

To create an event automation plan, follow these steps:

1. If you have not already, create a policy to apply static system power savings
as described in 7.5.2, “Creating a policy” on page 327.

2. From the Active Energy Manager home page, click Create Automation
Plans under the Automate heading (Figure 6-81).

Automate

Create automation plans to automatically take action when Automation Tasks
a resource reaches a power or environmental threshold or

; . Create automation plaps
when another Active Energy Manager event is generated. —%%
Manage thresholds

There are currently 0 configured power and environmental
thresholds.

Figure 6-81 Creating an event automation plan - 1

3. On the Event Automation Plans display, click Create (Figure 6-82).

_ EVent Automation Plans A WA

Use event automation plans to automate tasks based on received events.
Event Automation Plans

Creati . Search the table...
Select ne & | Targets % | Status % | Time r.
O Log All Events All Systems Active All the

Figure 6-82 Creating an event automation plan - 2
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4. On the Welcome panel, click Next. Then, enter a name and description for the
automation plan, as shown in Figure 6-83. Click Next.

Event Automation Plans

Welcome P H
Name and description

Name and

description Specify a name and description for this event automation plan.

Targets

Events *#MName:

Event actions [aute pover cap

Time range Description:

Summary Automate the setting of 2 power cap of 400 watts if
the cutput power exceeds 460 watts

[[< Back ] [(next = ]| Finish |[_cancel

Figure 6-83 Creating an event automation plan - 3

5. Select the target Active Energy Manager resource or group.

The default view of Targets is IBM Systems Director groups. You might need
to drill down to find your desired group. Notice that you can create a group of
Active Energy Manager resources by referring to 6.4, “Creating a group of
Active Energy Manager resources” on page 195.

Chapter 6. Monitoring Active Energy Manager resources 269



270

To select a single resource, click the Active Energy Manager Resources

group (Figure 6-84).

Event Automation Plans

Welcome

Name and
description

o Targets
Events
Event actions
Time range
Summary

Targets

Specify target systems that will be affected by this event automation plan. In
groups of systems. Then, click Add to move your selections to the Selected p3
systems from a group, click the group to view the group members. Make your

Select a valid target then add it to the selected list.

Available:

Groups (View Members)

Search the table... < Remaove

Select| Name ~  Type 3] Descrip

O G Active Energy, Manager Rest Dynamic: Any All reso
O | Gal Network gystems (7) Dynamic: Sysl Contain
[0 | %Al Operating Systems (30) Dynamic: Ope Contain
[0 | Hiall Systems (157) Dynamic: Sysl Contain
O ‘ & Groups by Access (3) Static: Group Contain
[ | & Groups by Agent (3) Static: Group Contain
O 5 Groups by Status (2) Static: Group Contain
[0 | 4iGroups by System Type (8) Static: Group Contain
[0 | & other Groups (0) Static: Group Contain
[0 | & Personal Groups (10) Static: Group Contain
<] 11l ] >

4]+l page 1 of 2 [»I¥ Total: 14

< Back |[ Next = || Fini=h |[_Cancel |

Figure 6-84 Creating an event automation plan - 4
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6. A display similar to that shown in Figure 6-85 opens. Select the resource or
resources for which you want to create the automation plan, and then click
Add to move them to the Selected box.

Event Automation Plans

Welcome

Name and
description

o Targets
Events
Event actions
Time range
Summary

Targets

Specify target systems that will be affected by this event automation plan. In the Available pane, select
groups of systems. Then, click Add to move your selections to the Selected pane. If you want to select g
systems from a group, click the group to view the group members. Make your selections and then click Ag

Select a valid target then add it to the selected list.

Available:

Groups > Active Energy Manager... (View Members)

Selected:

Actions W |Erch the table... Search 1
Select| Name 3] Type (\,_Jﬂ:c&
O | Efdnodesa Port Controller [C
[] | ==@x3650 Server PowerSup; Logical Module EN
O | Ednodesa Port Controller (S
[ | ==Zx3650 Server PowerSupy Logical Module EN
O g zServers1505 Server ol
O g zservers1s04 Server ol
O g zservers1803 Server o
O g zservers1801 Server &= ol
O g zservers1802 Server o
E IBM B204 EBA Q041102 Server e O
L( ] — 1l ] >
44| page 2 of 8 [*]*] Total: 75

[=Back |[ next = ] Finis

[ Cancel ]

Figure 6-85 Creating an event automation plan - 5
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7. The selected resource appears in the Selected box (Figure 6-86). Click Next.

Event Automation Plans

Welcome
Targets
Name and
description Specify target systems that will be affected by this event automation plan. In the Available pane, select one
= Targets groups of systems. Then, click Add to move your selections to the Selected pane. If you want to select speci
. systems from a group, click the group to view the group members. Make your selections and then click Add.
Event actions
Time range Select a valid target then add it to the selected list.
Available: Selected: \
Groups > Active Energy Manager... (View Members) ad IBM 8204 EBA Q04110y
[actions_w] | [search the table... || S=arch e
Select| Name :)J Type & | Accy
O | Elnodesa Port Controller EN
[] | =3x3650 Server PowerSupj Logical Module ] g
OO0 | Ednodesa Port Controller N
[] |=3x3650 Server PowerSupj Logical Module EN
O B zServer51605 Server wo
O B zServers1604 Server ol
O E zservers1803 Server ] OH
O | B zserver51801 Server & ol
O B zservers1802 Server wo
A g 1BM 8204 E8A Q041102 Server o
& I | >
[«l<lpage 2 of 8 [*I¥] [2 Total: 75

[(=Back | [next = ]| Finish | [cancel ]

Figure 6-86 Creating an event automation plan - 6
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8. Select the monitor that will be used to trigger the threshold (Figure 6-87). In
this case, Active Energy Manager detects that we have already created a
threshold for the selected monitor and inserts the threshold value. Click Next.

Event Automation Plans

Welcome

Name and
description

Targets

o Events
Event actions
Time range
Summary

Events

Specify one or more events from a list of commonly used events. The selected events will trigger this eve
automation plan. Or, select Advanced Event Filters in the Events list to use an advanced event filter.

Events: | Common M

Common event filters are predefined filters that monitor for events of common interest in your systems-
management environment. For example, the Fans event type filter is triggered by any fan events. To lear|
click each event type name in the list to display a description and any additional settings for that event

Select event types from the following list:

| - ] ¥
- (o]

0O Fans

| Memory

[0 _Metwork and switches
O Power

[ _servers

Average Input Power

[ RAID or storage arrays Monitor values that are too high:

[ Blade servers Critical »=|400 + Watts
Active Energy Monitors _ "
[] warning »=|o - Watts
Average Input Power
[J_Exhaust Temperature
[ _Effective CPU Speed
[J_Ambient Temperature

]| Average Qutput Power

3|

[<Ela|:|-c][Next>]

Finish [Cancel]

Figure 6-87 Creating an event automation plan - 7
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9. Adisplay similar to that shown in Figure 6-88 opens. Click Create to create an

event action.

Event Automation Plans

Welcome

Name and
description

Targets
Events

o Event actions
Time range
Summary

Event actions

Specify one or more actions that will occur when this event automation plan is

Event Actions

Create Like Edit a Search the ta
Select] Eme 3] Type
O Add to the event log | Add to the event log

Figure 6-88 Creating an event automation plan - 8

10.The first page of the standard action types that IBM Systems Director
supports (Figure 6-89) displays. Go to page 2, and select the “Start a task on
a system that generated the event” action type. This action type is the most
appropriate for our requirements. Click OK.

Select the type of action that you want to create.

[seareh the table... || ¢
Setect] Name & | Type
(9] Set an event system variable | Advance
O Start a task on a specified system | Advance
8 Timed alarm that generates an event | Advance
() Start a task on a system that generated the event | Advance
0 | Log to a log file | Advance
(@] Send a numeric page | Advance
|

(‘ 4l Page 2 of 2 > v Z ) Selected: 1 Total: 21 Filtered: 21

| 5 (o) ()

Figure 6-89 Creating an event automation plan - 9
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11.Give the action a name, and select the policy that you created for this
automation plan from the Select a task to run drop-down menu
(Figure 6-90). In our example, we created a policy called Static power savings

policy to turn on static power savings (refer to “Creating a system power
savings policy” on page 327).

Create Action <

Start a task on a system that generated the event
#Action name:

IN:tivate Static power savings policy

Select a task to run:
Select a task

v
Select a task |
[Apply Policy Static power savings policy .

[Boot Sequence Predefined Template k
Chassis Predefined Plan

Collect Inventory
Disconnect

Figure 6-90 Creating an event automation plan - 10

12.Click OK to create the action (Figure 6-91).

Start a task on a system that generated the event
#Action name:

IN:tivate Static power savings policy
Select a task to run:

|Ap[;|l\,-r Policy Static power savings policy |V]
Description:

| The action will activate the static power “z
-

Figure 6-91 Creating an event automation plan - 11
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13.The event action is added to the list as shown in Figure 6-92. Select the event
action that you just created. Click Next.

Event Automation Plans

Welcome H
Event actions
Name and
description Specify one or more actions that will occur when this event automation plan is triggered.
Targets
Events Event Actions
o Event actions [[Creste... ][ Creste Like... |][Edit...][Delete ]| [(Actions ] | [Search the table... | S==rch
Time range =
= 5 Select] Name 4+ | Type 3] Hist
ummary - - - -
’ Activate Static power savings policy | Start a task on a system that generated the event Inag
[0 Add to the event log Add to the event log Inacg]

Figure 6-92 Creating an event automation plan - 12

14.Select a time range over which you want the automation plan to be active. You
can specify that you want the plan to be activated all the time (Figure 6-93), or
during a specific time range or ranges (Figure 6-94 on page 277).

Event Automation Plans

Welcome .
Time range
Name and
i (Optional) Specify any time-range constraints for this event automation plan.
Targets
| Events @ All the time (24x7)

Event actions O Custom
o> Time range
nmary

Figure 6-93 Creating an event automation plan - 13
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Event Automation Plans

Welcome P
Time range
Name and
description (Optional) Specify any time-range constraints for this event automation plan.
Targets
Serti O Al the time (24x7)
Event actions @ Custom
&2 Time range To specify certain days in a time range, select the day from the list and click A
Summary the All day check box, set the start and end of the time range, and click Add.
times to include in your custom time range.
Sunday . 06:00 + | Monday . [0s:00 + O all day
Specified time range:
Sunday, 6:00 AM-12:00 AM
Monday, 12:00 AM-6:00 AM
[[< Back | [ next = ]| Finish | [ cancel ]

Figure 6-94 Creating an event automation plan - 14

Chapter 6. Monitoring Active Energy Manager resources 277



15.Review your automation plan on the Summary page, and click Finish if you
are satisfied with it. Notice that you can activate your plan when you click
Finish by selecting the option Apply this event automation plan when |
click Finish (Figure 6-95). This option is the default.

Event Automation Plans

Welcome S
ummar
MName and y N
description You have specified the following settings for this event automation plan:
Targets
Events Name: Auto power savings
Event actions Description: Activate static power savings when the input power for system|
Time range ) watts ] _
= Summary Time range:  All the time (24x7)
Targets: IBM 8204 EBA Q041102

Event filter:  Auto power savings-Filter
Average Input Power

Event

B NG Activate Static power savings policy

( Apply this event automation plan when I click Finish.)

Figure 6-95 Creating an event automation plan - 15
16.You see a list of automation plans and their status (Figure 6-96).

Event Automation Plans

Use event automation plans to automate tasks based on received events.
Event Automation Plans

Create Like Edit De Search the table... | S=arch
&  Targets & Statuss | Time range 2| Description
Auto power savings | IBM 8204 ESA Q041102  Active All the time (24x7) Activate static power savings when)1
O Log All Events All Systems Active All the time (24x7)

Figure 6-96 Creating an event automation plan - 16
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17.

Now view the trend data for the resource or resources for which you activated
the automation plan to confirm that the actions are as you expect.

Figure 6-97 shows the trend data chart for the resource for which we have just
activated the automation plan. As you can see, a critical event has been
triggered because the average input power was in excess of the threshold
when the automation plan was activated.

Target: [1BM 8204 E8A QO41102 [~]

Chart:

Time period: Custom settings

Options

[ Refresh Trend Data

J

=& [e)fa
IBM §204 EBA Q041102
&30
a0 +——"b4— - + =
a0
700
630
600
e g === == hlaximum power cap
soo ——
T 1 - = Minimum guaranteed pover cap
450 ———
TR I DR ] __ - o I Minimum poswer cap
350 —_— R Aﬁ_—_j : == Minimum output posser
300 | == R == Maximum output power
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The informational event icon in Figure 6-98 confirms that (static) power
savings mode is turned on. Notice that the input and output power graphs
have trended lower in response.
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This is a simple example, but it shows that the combination of setting thresholds
on monitors and linking the threshold to a power management policy through an
automation plan is a very powerful tool to help manage energy consumption in
the data center.
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6.13.3 Working with automation plans

If you chose not to activate your event automation plan when you finished

creating the plan (clear the option in Figure 6-95 on page 278), you can enable it
interactively by right-clicking the automation plan and selecting Activate from the
context menu (Figure 6-99).

Notice also that you can create a new plan based on an existing one, edit a plan,
deactivate a plan (without deleting it), delete a plan, and view the properties for a
plan from this context menu.
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Figure 6-99 Activating an automation plan interactively
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Managing Active Energy
Manager resources

In this chapter we describe how to manage Active Energy Manager resources. It
includes the following topics:

» 7.1, “Introduction to the Active Energy Manager management tasks” on
page 284

» 7.2, “Setting a power savings mode” on page 287

» 7.3, “Setting a power cap” on page 306

» 7.4, “Managing power on a BladeCenter server” on page 320
» 7.5, “Working with policies” on page 322

» 7.6, “Using the command-line interface” on page 362

Note: These managing functions of Active Energy Manager are available for
you to use free of charge for 60 days. After that, you need a license. Refer to
2.5, “Licensing” on page 64 for a description of licensing.
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7.1 Introduction to the Active Energy Manager
management tasks

This section provides a high-level introduction to the Active Energy Manager
management tasks.

Note: For a list of power managed systems that support Active Energy
Manager managing functions, refer to 2.3.2, “Hardware requirements for
managed systems” on page 56. For the most up-to-date list, go to:

http://publib.boulder.ibm.com/infocenter/director/v6rlx/topic/aem 41
0/frb0_r HW_reqs_managed_systems.html

The following list provides a brief description of each Active Energy Manager
managing task and points to a detailed description for each task later in the
chapter:

» Setting power savings

Power savings mode throttles back the POWERG processor by reducing the
frequency (GHz) at which the processor is driven and the voltage supplied to
the processor. Power savings mode has the effect of lowering the processor’s
power consumption as well as its processing capacity.

There are three different settings for power savings:

— Static power savings
— Dynamic power savings (favor power savings)
— Dynamic power savings (favor performance)

You can set power savings on Active Energy Manager resources using the
following methods:

— Using the Active Energy Manager displays, CLI or APIs
— Using ASMI through the power managed system’s FSP
— Using the HMC which is managing the power managed system

We do not discuss how to set power savings using ASMI or the HMC in this
book. If you want to use either of these techniques, refer to Going Green with
IBM Systems Director Active Energy Manager 3.1, REDP-4361.

Refer to 7.2, “Setting a power savings mode” on page 287 for a description
about how to set power savings mode.
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» Setting a power cap

A power cap aims to set a fixed limit on the amount of power that a power
managed system or group of systems can consume.

Normally, the data center manager calculates the power requirements of the
center by adding up the individual requirements of each device based on its
label power. Label power, which is a rating set by an independent
organization, is the maximum possible power that the device can consume. In
most cases, this value is far in excess of the actual power normally
consumed.

You can set two types of power cap:

— A hard power cap
— A soft power cap

If you set a hard power cap, the power consumption is guaranteed not to rise
above this value. Setting a soft power cap provides some of the benefits of
hard power capping, but the setting is not guaranteed.

Refer to 7.3, “Setting a power cap” on page 306 for a description about how to
set a power cap.

» Working with policies

A policy is a stand-alone Active Energy Manager construct that you can use
to change and enforce power savings and power capping settings. The ways
that you can use policies with Active Energy Manager is greatly enhanced in
Active Energy Manager 4.1.

The main difference between settings and policies is that when you create a
policy, you do not specify any target systems or groups. After you create a
policy, you can then apply it to target systems and groups. A policy does not
take effect until you apply it to a target. When you apply a policy, it is enforced
at each poll and, therefore, cannot be overridden by changing a power
savings or power capping setting from within Active Energy Manager.

Refer to 7.5, “Working with policies” on page 322 for a description about how
to use policies.
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» Using the Active Energy Manager command-line interface

There is a command-line interface (CLI) available for Active Energy Manager
functions from both the Windows and Linux interfaces. The CLI provides
almost identical function to the IBM Systems Director graphical user interface.

In this chapter, we provide a summary of the commands and common uses
for the CLI. For a full description of all the supported commands, refer to:

http://publib.boulder.ibm.com/infocenter/director/vé6rlx/topic/aem 41
0/frb0_r_ref_commands.htm]

Otherwise, refer to 7.6, “Using the command-line interface” on page 362 for a
summary about how to use the CLI.

7.1.1 Using settings and policies

You can enable power savings and power capping using settings and policies as
we describe in this section.

Using settings

You can set power savings and power capping interactively for an individual
power managed system or for a group of systems. In either case, the action of
setting a power savings mode or a power cap requires either an Active Energy
Manager resource or group of resources.

Refer to 7.2, “Setting a power savings mode” on page 287 and 7.3, “Setting a
power cap” on page 306 for more information.

Using policies

Policies are different than settings. A policy is a stand-alone entity that defines an
action, such as activate static power savings on a system or activate a group
power cap of 4000 watts on a group of systems, but does not specify an actual
system or group of systems. When created, you can apply a policy to an Active
Energy Manager resource or group of resources to activate the setting that is
defined in the policy.

You can create the following types of policies:

» System power savings
» System power capping
» Group power capping

Refer to 7.5, “Working with policies” on page 322 for more information.
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7.2 Setting a power savings mode

We cover the following topics in this section:

Setting static power savings

Setting dynamic power savings (favor power savings)

Setting dynamic power savings (favor performance)

Setting power savings for a group of power managed systems
Power savings examples

vyvyyvyyvyy

Power savings mode throttles back the POWERSG6 processor by reducing the
frequency (GHz) at which the processor is driven and the voltage supplied to the
processor. Power savings mode has the effect of reducing the processor’s power
consumption by up to 25%, but also its processing capacity.

Dynamic power savings mode is new with Active Energy Manager 4.1. It
balances power usage and processor performance automatically. The net effect
is to save energy while minimizing the impact on performance. For more
information about dynamic power savings, refer to “Dynamic power savings” on
page 18.

You can set or schedule power savings for periods of low processor utilization,
which can be determined by monitoring the CPU trend data as described in 6.7,
“Viewing trend data” on page 221. You can also turn on power savings mode
automatically using an automation plan. For example, you might want to turn
power savings mode on during periods of low processor utilization. You can
manage these settings using an automation plan, as described in 6.13, “Working
with automation plans” on page 265.

Active Energy Manager can detect if power savings is enabled or disabled on x86
architecture machines but cannot change the setting. On x86 architecture
servers, the implementation of power savings is similar but not the same as on
IBM POWERSG6 processor-based systems. Power savings on x86 systems is set in
the BIOS and is controlled by the installed operating system.
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Note the following important points about power savings:

»

»

SMManager authority or higher is required to set a power savings mode.

You can have both a power savings mode and a power cap set at the same
time as they are independent.

You can schedule power savings by the use of policies, as discussed in 7.5.2,
“Creating a policy” on page 327.

A power savings mode setting is persistent across system power cycles.

In the case of a BladeCenter server, you can also set power savings directly

on the blade through the management module. Refer to 7.4, “Managing
power on a BladeCenter server” on page 320 for more information.

Power savings is available on selected IBM systems as shown in Table 2-1 on
page 56. For the most up-to-date list, go to:

http://publib.boulder.ibm.com/infocenter/director/vé6rix/topic/aem 41
0/frb0_r HW reqs managed systems.htm]

Note: For a technical discussion of the implementation of EnergyScale power
savings on the POWERSG processor, refer to 1.3.3, “Power savings” on
page 14.

Assuming that your power managed system supports power savings, you can
choose from the following alternatives to set it:

vyvyyvyy

Static power savings

Dynamic power savings (favor power savings)

Dynamic power savings (favor performance)

Setting power savings for a group of power managed systems

We describe how to set each of these alternatives in the following sections.
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7.2.1 Setting static power savings

To set static power savings, follow these steps:

1. Click Active Energy Manager Resources (View Members) on the Active
Energy Manager home page.

2. Right-click a resource, and select Energy —» Manage Power — Power

Savings (Figure 7-1).

Note: If the context menu does not show the Power Savings option, then
the resource does not support it.
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Search the table...
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Select] Name 3] Type 3] Access 3] IP Addresses = | Average Inputc] Average Output 2
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O B =
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O B =
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O B [~
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[0 [ 1BM 8204 E8A Q041101 Topology Perspectives » b 357 340
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g & Create Group
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emave...
O g 1M 8204 E8A Q041104 R K 354.9 338
ename. ..
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<] Security 4 |
]« Page 2 of 5 [*¥ 2 System Configuration » ik TE
——| System Status and Health P
Properties
Figure 7-1 Setting static power savings - 1
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3. The display shown in Figure 7-2 shows the available power savings modes for
the selected resource. You can set static power savings or dynamic power
savings. Select Static power savings, and then click Save.

System power usage can be regulated by selecting one of the following options:

('No power savings
(@ Static power savings
(O Dynamic power savings
You have the option to favor performance or favor power
Favor Power Favor Performance
Targets:
Name 3] Current power mode S
IBM 8204 ESA Q041102 Static power savings

3] Available power modes|
Static power savings,

4]l page 1 of 1 1»IM| |1 Total: 1

Figure 7-2 Setting static power savings - 2
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On the Trend Data display you see an informational message indicating that
power savings mode has been turned on for this system. Figure 7-3 shows an
example.

It might take some time (a polling interval) for the change in power savings
mode to be visible in the trend data. The informational message on the trend
data chart indicates that power savings are turned on for the resource and
that the average input and output power drop suddenly.
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Figure 7-3 Setting static power savings - 3
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4. Over time, you see a consistent lowering of the power requirements for the
managed system when static power savings is turned on (Figure 7-4).
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7.2.2 Setting dynamic power savings (favor power savings)

To set dynamic power savings (favor power savings), follow these steps:

1. Click Active Energy Manager Resources (View Members) on the Active
Energy Manager home page.

2. Right-click a resource and select Energy — Manage Power — Power
Savings (Figure 7-5).

Note: If the context menu does not show the Power Savings option, then
the resource does not support it.
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Search the table... Search
Select| Name & I Type % | Access % | IP Addresses = | Average I
O E zServer51604 Server oK
O g zservers1803 Server oK
O E zservers1801 Server oK
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Figure 7-5 Setting dynamic power savings (favor power savings) - 1
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3. Inthe display shown in Figure 7-6, the available power savings modes display
for the selected resource. The dynamic power savings options are shown only
if the resource supports these options. Select Dynamic power savings, and

then Favor Power (savings). Click Save.

System power usage can be regulated by selecting one of the following options:
('No power savings
(O Static power savings
& Dynamic power savings
You have the option to favor performance or favor power
@ Favor Power O Favor Performance
Targets:

Name . | Current power mode
IBM 8204 EBA Q041101 MNo power savings

& | Available power modeg

Static power savings,

4]l page 1 of 1 [»IMl |1 Total: 1

Figure 7-6 Setting dynamic power savings (favor power savings) - 2
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The Trend Data display shows an informational message indicating that
dynamic power savings mode is turned on for this system. Figure 7-7 shows
an example. It might take some time (a polling interval) for the change in
power savings mode to be visible in the trend data. The informational
message on the trend data chart indicates that power savings is turned on for
the resource and that the average input and output power drop as a result.
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Figure 7-7 Setting dynamic power savings (favor power savings) - 3
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Over time, you see a consistent lowering of the power requirements for the
managed system when static power savings (favor power savings) is turned on
(Figure 7-8).

Notice that the behavior is the same as for static power savings when the
workload is light. You only notice a difference when the system is busy. In this
case, you might see the power trending lines rise to reflect the increased
requirement for processing capacity. This power trending occurs because
dynamic power savings provides additional processing capacity over and above
static power savings when the workload requires it but only up to 95% of the
processor’s nominal capacity. Compare Figure 7-8 with Figure 7-4 on page 292
to see the difference.

For a more detailed explanation about how dynamic power savings works, refer
to “Dynamic power savings” on page 18.
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Figure 7-8 Setting dynamic power savings (favor power savings) - 4
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7.2.3 Setting dynamic power savings (favor performance)

To set dynamic power savings (favor performance), follow these steps:

1. Click Active Energy Manager Resources (View Members) on the Active
Energy Manager home page.

2. Right-click a resource, and select Energy —» Manage Power — Power
Savings (Figure 7-9).

Note: If the context menu does not show the Power Savings option, then
the resource does not support it.
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Figure 7-9 Setting dynamic power savings (favor performance) - 1
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3.

In the display shown in Figure 7-10, the available power savings modes
display for the selected resource. The dynamic power savings options are
only shown if the resource supports these options. Select Dynamic power
savings, and then Favor Performance. Click Save.

System power usage can be regulated by selecting one of the following options:

('No power savings

(O Static power savings

& Dynamic power savings

You have the option to favor performance or favor power

O Favor Power & Favor Performance

Targets:

Name - | Current power mode & | Available power modes

IBM 8204 EBA Q041103 MNo power savings

Static power savings,

4]l page 1 of 1 [»IM |1 Total: 1

Figure 7-10 Setting dynamic power savings (favor performance) - 2
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The Trend Data display shows an informational message indicating that dynamic
power savings mode is turned on for this system. Figure 7-11 shows an example.
It might take some time (a polling interval) for the change in power savings mode
to be visible in the trend data. The informational message on the trend data chart
indicates that power savings is turned on for the resource and that the average
input and output power drop as a result.
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Figure 7-11 Setting dynamic power savings (favor performance) - 3

Over time, you see a consistent lowering of the power requirements for the
managed system when static power savings (favor performance) is turned on
(Figure 7-12 on page 300). Notice that the behavior is the same as for static
power savings when the workload is light. You notice a difference only when the
system is busy. In this case, you might see the power trending lines rise to reflect
the increased requirement for processing capacity. This power trending occurs
because dynamic power savings provides additional processing capacity over
and above static power savings when the workload requires it.
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If the system is really busy, you might even see the power graphs rise above
previous levels (before you turned on power savings) if the Power system model
supports overclocking. Compare Figure 7-12 with Figure 7-4 on page 292 and
Figure 7-8 on page 296. Behavior is very similar to that shown for dynamic power
savings (favor power savings), because the power curves shown in these
examples are taken from a Power system that does not support overclocking.

For a more detailed explanation about how dynamic power savings works, refer
to “Dynamic power savings” on page 18.
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Figure 7-12 Setting dynamic power savings (favor performance) - 4
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7.2.4 Setting power savings for a group of power managed systems

When you set power savings for a group of power managed systems, the power
savings setting that you choose is activated on each member of the group.

Note: To activate power savings mode on a group of power managed
systems, all members of the group must support it.

To set power savings mode for a group of power managed systems, follow these
steps:

1. Close any open Navigate Resources tabs, and then click Navigate
Resources in the left hand navigation pane.

2. Right-click a group of Active Energy Manager resources, and select
Energy —» Manage Power — Power Savings (Figure 7-13).

Note: If the context menu does not show the Power Savings option, then
not all members of the group support it.

Navigate Resources h WV 9N N h. N\ N
Groups = Personal Groups (View Members)
Search the table...
Select| Name ~  Type % | Description
O 0 Active Energy Manager subset 1 (2)| Static: System 8204-E8A subgrou
ay g L2 b group
Y} Active Energy Manager subset 2 (3 i Another Active Energy Manager
ay 9 View Members ay ger g
O & Administrator.BLADE43 (1) Create Group
[0  5{AEMadminl.BLADE43 (1) Eai
. ) . it...
L] H AEMadmin2 .BLADE43 (1)
. . . Export Groups
F % byungjoon.BLADE43 (1)
" ; . Remove. ..
O H Mario . BLADE43 (1)
= Rename. .
F Y1 Non_IBM server (0) non_IBM server
O | % philains.BLADE43 (1) Gdlio b
0 5 srikanth.BLADE43 (1) erg Energy Cost Calculator
O | & testl (1) Inventory ¥ | Trend Data
Release Management 4 anage Powe Power Capping
System Configuration » T By
System Status and Health P
Properties
4]l page 1 of 1 1»IM| |1 Selected: 1 Total: 11 Filtered: 11

Figure 7-13 Setting power savings for a group of power managed systems - 1
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The display shown in Figure 7-14 shows all the power savings modes
supported by members of the group. If some resources do not support the
selected power savings mode, no change is applied to those resources. Set
the power savings mode of your choice, and then click Save.

System power usage can be regulated by selecting one of the following options:
('No power savings

(O Static power savings

& Dynamic power savings

You have the option to favor performance or favor power

@ Favor Power O Favor Performance

Targets:
Name 3] Current power mode - & | Available power
IBM 8204 ESA Q041103 MNo power savings Static power sa
IBM 8204 ESA Q041104 No power savings Static power sa
IBM 8204 ESBA Q041105 MNo power savings Static power sa
4]l page 1 of 1 1»IM| |1 Total: 3

Figure 7-14 Setting power savings for a group of power managed systems - 2
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3. After a few minutes, the status changes in the “Current power mode” column
(Figure 7-15) to the setting that you chose. If you check the trend data for
each of the power managed systems in the group, you see that power savings
are activated on each one.

System power usage can be regulated by selecting one of the following options:

@& No power savings

(O Static power savings

Targets:

Name

O Dynamic power savings
You have the option to favor performance or favor power

Favor Power Favor Performance

& | Current power mode

IBM 8204 EBA Q041103
IBM 8204 ESA Q041104
IBM 8204 EBA Q041105

Dynamic power savings, Favor Power
Dynamic power savings, Favor Power
Dynamic power savings, Favor Power

ﬂﬂpagelofl [»]»]

1 Total: 3

% | Available power

Static power sa
Static power sa
Static power sa

Figure 7-15 Setting power savings for a group of power managed systems - 3

7.2.5 Power savings examples

This section provides two examples of how to use power savings.
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Power savings example 1
This example sets static power savings on a system and observes the results.
Figure 7-16 shows that power capping and power savings are initially disabled on

the system.
=EEN S
IBM 3204 ESA HVB000T
1800
1700
ggg Static power savings enabled
1400 £
1300
11233 ;/‘-\L /\\ _r/—\ J\("\ 20% powier savings == Maximum power cap
1000 j U U "’t._r‘f / == Minimum ouaranteed pover cap
AN AN NS O D e iy
- e T e I h ™ g b d = Pover cap
;gg Minimum outpu posser
500 hdaedmum output power
400 = Ayerage output poer
300 Average input poser
200
100
o
=EERN S
IBM 5204 ESA HVE000T
¥ a0 | — Static frequency & voltage drop 100
g |M S R ey, il At
230 | 50
ARG, AN, gy iR Seeeifieseseibeiialt
g 20 | ¥ Exhaust temperature
510 | ® Ambiert temperdure
[ S
Figure 7-16 Static power savings for example 1
The workload shows a cyclical behavior, with output power (DC) varying between
approximately 750 watts when idle and 1,000 watts under full load. Shortly after
07:30:00, an administrator enables static power savings mode. The system
firmware immediately lowers the processor frequency and voltage to their static
low power values, resulting in immediate and significant power savings over the
(default) high performance mode. The workload continues to run, however, until
peak performance is reduced because the processor is now running at a lower
frequency. As shown in Figure 7-16, the static power savings setting results in
approximately 20% power savings.
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Power savings example 2
This example sets dynamic power savings on a system and observes the results.

Dynamic power savings delivers nearly full workload performance while still
saving power. This example disables power savings and power capping, as
shown in Figure 7-17, and the target system is idle.

=R

1500 Favar performance selected

IBM 3204 ESA HVB000T
, Favorpowear savings selected

1700
1600
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1400

1300
1200
1100
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|00
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GO0
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300
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Feak power consumption lowered

== Maximum power cap
== Minimum guarantesd power cap
=== Minimum power cap
= Power cap
Minimum output posner
Maximum outpot poser
— lyerage output pover

200
100

= Ayerape input poner

a0
B |
n.SDI
|

|

¥ Exhaust temperature
® Ambiert temperdure

Effective CPL speed

Figure 7-17

Dynamic power savings for example 2

At 11:15:00, dynamic power savings is enabled with the favor performance
option selected. The system firmware reads the idle utilization of the POWERG6
processors, and lowers the frequency to the minimum supported frequency for
the system. As the workload increases, the system firmware automatically
increases the processor frequency and voltage to supply adequate processing
power, while minimizing any performance impact. On supported systems the
peak frequency can be greater than 100% when the favor performance option is
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selected. At 14:00:00, the dynamic power savings setting is modified to favor
power savings. This results in additional power savings as the system processors
are limited to 95% of their nominal frequency.

7.3 Setting a power cap

We cover the following topics in this section:

» Setting a power cap for a single power managed system
» Setting a power cap for a group of systems
» Power capping examples

Hard power capping sets a fixed limit (called a cap) on the amount of power that
a power managed system can consume. If the cap is reached, the service
processor firmware turns down the processor’s voltage and clocking rate to
reduce power consumption to keep the power used by the managed system
under the cap.

Normally, the data center manager calculates the power requirements of the
center by adding up the individual requirements of each device based on the
device’s label power. Label power, which is a rating set by an independent
organization, is the maximum possible power that the device can consume. In
most cases, this value is far in excess of the actual power consumed. The idea of
limiting the power consumption of a managed system by setting a power cap
enables you to accurately calculate the actual power requirements of the data
center by setting a cap on the maximum power consumption of the systems in
the data center. You can then use this information to plan your power supply
infrastructure and budget for power that will be consumed.

In many cases the power consumption of the managed system will never reach
the power cap. If, for example, the data center suffers the failure of a cooling unit,
the fans in the managed systems will need to work harder to cool the systems,
thus increasing the power consumption of the system as a whole. In this case,
power capping reduces the power consumption of the processor, thereby
reducing the heat produced and the fan speed. Therefore, power consumption is
reduced at the processor level, fan level and cooling equipment level.

Note: Hard power cap settings are guaranteed not to be exceeded.

Starting with Active Energy Manager 4.1, the range of power values in which
power capping can be set is divided into a hard power cap range and a soft
power cap range. Soft power capping is only supported on IBM POWER6
systems. We explain these terms in the following sections.
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Note: Soft power cap settings are not guaranteed and can be exceeded under
certain circumstances.

Note the following important points about power capping:

>

>

>

Power capping works with output power (DC), not input power (AC).
SMManager authority or higher is required to set a power cap.

You can have both a power savings mode and a power cap set at the same
time as they are independent.

A power cap setting is persistent across restarts of a power managed system,
but in the case of a blade server, the setting is lost if the blade server is
removed from the chassis.

The Active Energy Manager 3.1 option to set a power cap based on
measured trend data is not available with version 4.1.1.

On a BladeCenter, you can do power capping at the slot or blade level but not
both.

Power capping can be scheduled by the use of policies as discussed in 7.5.2,
“Creating a policy” on page 327.

In the case of a BladeCenter server, you can also set a power cap directly on
the blade through the management module. Refer to 7.4, “Managing power
on a BladeCenter server” on page 320 for a description of how to do this.

Power capping is available on selected IBM systems as shown in Table 2-1 on
page 56. For the most up-to-date list, go to:

http://publib.boulder.ibm.com/infocenter/director/vé6rix/topic/aem 41
0/frb0_r HW reqs_managed_systems.htm]

Note: For a technical discussion of the implementation of EnergyScale power
capping on the POWERG6 processor, refer to 1.3.4, “Power capping” on
page 23.

Using Active Energy Manager, you can set a power cap for a single power
managed system or a group of power managed systems. We cover both cases in
the following sections.
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7.3.1 Setting a power cap for a single power managed system

To set a power cap for a single power managed system using Active Energy
Manager, follow these steps:

1. Click Active Energy Manager Resources (View Members) on the Active
Energy Manager home page.

2. Right-click a resource and select Energy — Manage Power — Power
Capping (Figure 7-18).

Note: If the context menu does not show the Power Capping option, then
the resource does not support it.

Navigate Resources J | | b W N AR 1
Active Energy Manager Resources (View Members)
Search the table... Search
Select| Name s | Type = | Access # | IP Addresses « | Average Inputs | Average Output o
O H zservers1s04 Server oK .
O g zservers1803 Server oK
O H zservers1801 Server oK
O g zservers1802 Server & oK
O g 18M 8204 E8A Q041102 Server W OK
O g 18M 8204 EgA Q041101 Server oK
[d 18M 8204 EBA Q041109 Related Resources » PK
| [ 1BM 8204 ESA Q041103 Topalogy Perspectives » PK
O g 18M 8204 E8A Q041104 Create Group K
O B 18M 8204 E8A 10FE401 R nknown
emove. ..
O @ [ zservers1603 R K
ename...
O B 18M 8204 E8A 10FE411 Jnknown
[0 [ zServer51602 i ¥ he
O g zServer51601 erg Energy Cost Calculator
0 f] 1BM 8843 E2U KQXHWH Inventory » | Trend Data
<] Power On/Off 4 age Powe Power Capping
CIE]| Page 2 of 5 [[m] |2 d Release Management 4 ered: 74 Power Savings
— Security »
System Configuration »
System Status and Health P
Properties

Figure 7-18 Setting a power cap for a single power managed system - 1
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The display shown in Figure 7-19 opens.

Choose either an absolute power cap, or a percentage of the available power cap.
@ Activate Power Capping O Deactivate Power Capping

Power cap type:
Absolute value (Watts)[

Percentage power cap [ Indicates that soft
¥ a00)W ower capping is
61w 816w p . pp g
available

Values between 61W and 212W are not guaranteed
Targets:

Name 4 | Current power cap % | Power Capping
IBM 8204 EBA Q041104 300W (31.65%) Active

Hl«|page 1 0f 1 M| |1 Total: 1

Figure 7-19 Setting a power cap for a single power managed system - 2

3. Perform the following tasks:
a. Activate or deactivate a power cap.

Select Activate Power Capping if you are setting a power cap, or select
Deactivate Power Capping if you are disabling a previously set power
cap.

b. Choose a hard or soft power cap value.
Figure 7-19 shows that there are two values in watts shown (61 W and
816 W) between which you can set the power cap value. These two values
are calculated by the system firmware and depend on the hardware

configuration. On IBM Power systems, the range between the two values
can be divided into two regions:

e The hard power cap option is available on all systems that support
power capping, not just IBM Power systems. A setting in the hard
power cap region is guaranteed.

* The soft power cap option is available only on IBM Power systems. A
setting in the soft power cap region is not guaranteed.

If your system supports soft power capping, you see a statement such
as the one indicated in Figure 7-19 on page 309:

Values between 61W and 212W are not guaranteed.
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For more information about hard and soft capping and how the guarantee
works, refer to 1.3.4, “Power capping” on page 23.

Note: On x86 power managed systems, the power capping range is for
hard capping only.

By observing historical power trend data as described in 6.7, “Viewing
trend data” on page 221, you can determine an appropriate value for the
power cap that is appropriate for your requirements.

As shown in Figure 7-19 on page 309, enter the number of watts in the
box, or move the slider to the desired value. We entered a value of 300
watts, which in this example is a hard power cap.

c. Setthe power cap as either an absolute value or as a percentage.

After you have decided on a power cap value, you need to decide whether
to set the power cap as an absolute value or as a percentage, as shown in
in the Power cap type drop-down menu in Figure 7-19 on page 309:

e Setting the power cap as an absolute value in watts

The simplest way to set a power cap is to choose a value in watts
somewhere between the values shown in Figure 7-19 on page 309.
The range of settings varies between 61 W and 816 W in this example.

e Setting the power cap as a percentage

The advantage of setting a power cap as a percentage between the
minimum and maximum power cap values is that should the hardware
configuration of the managed system change, so will the minimum and
maximum values as determined by the power capping algorithm. In this
case, because you have set the power cap as a percentage, the power
cap self adjusts to the new hardware configuration. Therefore, you do
not need to worry about having to manually change power cap values
every time there is a hardware configuration change to a power
managed system to ensure that the power cap value you set does not
fall below the minimum hard (or soft) values.

A second advantage of setting a power cap as a percentage is that
when using a policy to set power caps across multiple servers that
have different capping ranges, using the percentage option allows this
to be done, without having to worry about whether the cap is within the
range of all the servers in the group.

For example, say you turn on additional processors on a supported
POWERG6 processor-based system, the service processor firmware
recalculates the minimum and maximum power cap values, and

automatically resets the power cap in watts to a new (higher in this

310 Implementing IBM Systems Director Active Energy Manager 4.1.1



d.

case) value to allow for the additional power consumed. Note that the
percentage you set doesn’t change, but the underlying setting in watts
must rise to allow for the increase in power consumption. In this case
you should review the power trending charts to determine the
additional power consumed and adjust your power planning and
budgetary assumptions accordingly.

After you have set the power cap to either an absolute value in watts or a
percentage, click Save.

. Figure 7-20 on page 312 shows an example of the trend data for a power
managed system that has had a power cap set. It might take some time (a
polling interval) for the change in power capping to be visible in the trend data.
Notice the following features of the trend data chart:

There is an informational message that indicates that power capping is
active.

A new solid brown line that represents the power cap value appears on the
chart.

The average output power is reduced to the power cap value because in
the example shown Figure 7-19 on page 309, we set the power cap in the
hard region, which is guaranteed.

Note: Power capping works with the output power.

The hard power capping region is between the Maximum power cap and
Minimum guaranteed power cap lines.

The soft power capping region is between the Minimum guaranteed power
cap and Minimum power cap lines.

When a power cap is activated, deactivated, or modified, it takes some
time (a polling interval) for the change to be visible through Active Energy
Manager.

Chapter 7. Managing Active Energy Manager resources 311



Trend Data

Target: [1BM 8204 E8A Q041104 [~]
Time period: Custom settings
Chart: Options

[ Refresh Trend Data ]

=EHAE

IBM §204 EBA Q041104

&30

o0 r— —+—— T

a0

s Power cap 300 watts

600

350 Maximum power cap

00

450 == Minimum guaranteed power cap
g 400 Minimum power cap

350 = Power cap

323 = Minimum output poswer

D00 L e - == Mlaximum output power

150 = Ayerage output poer

100 —— Ayerage input pover

sg Information events
& & R K Q@E} & &
k'@ Gj-° '9 'ga |PDJ\EI’ capplng was activated for IBM 8204 EBA Q041 104|

&

. @*ﬁﬁﬁﬁ@@@@ﬁ@q&&§

S S S

b/

=EHAE

IBM 8204 ESA Q041104
50 100
40 x x x x x x b 47_’—1
g 30 L E
% x x x x x ® x x x x x ® 50 5
© 20 o ¥ Exhaust tempersture
®  Ambiert tempergure
g —— Effective CPU speed
Ty Warning events
i ) i =
@ @3‘ s @ @3‘ 2 P P g
4 Q
& & e & &

& &
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

Figure 7-20 Setting a power cap for a single power managed system - 3
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7.3.2 Setting a power cap for a group of systems

When you set a power cap for a group of power managed systems, the power
cap you choose is activated on each member of the group. The power cap value
you set is for each individual system; it is not an aggregate value that is divided
up amongst the members of the group. This is different than when you activate a
group power capping policy. In this case, the power cap value you set is an
aggregate number which is divided up amongst the members of the group,
depending on each system’s configuration. A power cap value is calculated
individually for each member of the group and in fact might be different for each
member of the group. To learn how to set a power cap using a group power
capping policy, refer to “Creating a group power capping policy” on page 336.

If some resources in a group do not support a specified power cap, the closest
available cap is set on that resource.

Note: To activate power capping on a group of power managed systems, all
members of the group must support it.
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To set a power cap on a group of power managed systems, follow these steps:

1. Close any open Navigate Resources tabs, and then click Navigate

Resources in the left-hand navigation pane.

2. In the display shown in Figure 7-21, right-click your group of Active Energy
Manager resources, and select Energy — Manage Power —» Power

Capping.

Note: If the context menu does not show the Power Capping option, then

not all members of the group support it.

Navigate Resources

Groups = Personal Groups (View Members)
Search the table... Search
Select] Name 3] Type 3] Description
O & Active Energy Manager subset 1 (2)| Static: System 8204-E8A subgroup
-[ Active Energy Manager subset 2 (3] Vfiew Members Another Active Energy Manager ¢
" - e
O & Administrator. BLADE43 (1) e @
0  5{AEMadmini.BLADE43 (1) Eai
. . I...
O & AEMadmin2 .BLADE43 (1)
= - . Export Groups
[0 5 byungjoon.BLADE43 (1)
; . Remaove...
O & Mario.BLADE43 (1)
= Rename. .
F 41 Non_IBM server (0) non_IBM server
T P Add to 4
[0 | & philains.BLADE43 (1)
0 5 srikanth.BLADE43 (1) erg Energy Cost Calculator
Inventory b | Trend Data
Release Management 4 anage Powe Power Capping
System Configuration » Power Savings
System Status and Health P
Properties
4]l page 1 of 1 2™ [1 Selected: 1 Total: 10 Filtered: 10

Figure 7-21 Setting a power cap for a group of power managed systems - 1
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3. In the display shown in Figure 7-22, select Activate Power Capping, and
then enter a value in the box or move the slider to the desired value.

Choose either an absolute power cap, or a percentage of the available power cap.
@ Activate Power Capping O Deactivate Power Capping

Power cap type:
Absolute value (Watts)[

Percentage power cap

400 W

61W 816W
Targets:
Name 4 | Current power cap % | Power Capping
IBM 8204 EBA Q041103 Mone Inactive
IBM 8204 ES8A Q041104 None Inactive
IBM 8204 EBA Q041105 Mone Inactive

l«|page 1 of 1 >I¥] |1 Total: 3

Figure 7-22 Setting a power cap for a group of power managed systems - 2

Notice that when setting a power cap for a group of resources, both the
absolute and percent power capping options consider the full range of
available power caps in all the resources of the group. When applied, if a
resource does not support the selected power cap, the closest available cap
is applied to that resource.

In Figure 7-22 notice that the soft power capping range is not shown, in
contrast to Figure 7-19 on page 309. The hard and soft capping ranges
probably differ for each system in the group because these ranges are
dependent on the hardware configuration. Therefore, the power cap that you
select can be a hard power cap on some members of the group and a soft
power cap on others. If you want to set a guaranteed (hard power cap) on
each system, it might be better to set power caps individually on each system
so that you can be sure that the cap is set in the hard capping region.

We choose a value of 400 W, which means that each system in the group has
a power cap setting of 400 W imposed. Click Save.
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4. After a few minutes you see the status in the Current power cap column
change to the setting you chose (Figure 7-23). If you check the trend data for
each of the power managed systems, you see that power capping has been
activated on each one.

Choose either an absolute power cap, or a percentage of the available power cap.
@ Activate Power Capping O Deactivate Power Capping

Power cap type:
|Abso|ute value (Watts) [V]

Power cap value:

@ 816W
61W 816W
Targets:
Name 4 | Current power cap # | Power Capping
IBM 8204 ES8A Q041103 400W (44.90%) Active
IBM 8204 ES8A Q041104 400W (44.90%) Active
IBM 8204 ES8A Q041105 400W (44.90%) Active

4|4/ page 10f 1 *M 1 |[#] Total: 3

Figure 7-23 Setting a power cap for a group of power managed systems - 3

5. Figure 7-24 on page 317 shows the trend data graph for the group after the
power cap has been set to 400 watts (around 4:47 pm). Notice that, for a
group, only the aggregate input power is shown, where the aggregate power
cap for the group is 3 x 400 = 1,200 watts. You can see that the aggregate
input power is actually slightly greater than the aggregate power cap of 1,200
watts. The reason for this is that the power cap is based on output power (DC)
whereas it is the aggregate input power that appears on the graph. The input
power is always slightly greater than the output power because there are
power losses in the power supplies that are converting input power (AC) to
output power (DC).

When a power cap is activated, deactivated, or modified, it takes some time (a
polling interval) for the change to be visible through Active Energy Manager.
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Figure 7-24 Setting a power cap for a group of power managed systems - 4

7.3.3 Power capping examples

In this section, we provide two examples of how to use power capping.

Power capping example 1

An installation has twelve JS22 POWERG6 blade servers. The UL rating on a
JS22 server is approximately 402 W (DC). Based on that value, the data center
manager has budgeted approximately 4.8 KW (DC) of power in the data center.
Using Active Energy Manager, the system operators notice that the twelve JS22s
are only consuming a maximum of 308W (DC) of power while running their
normal workload.

The firmware, based on the hardware configuration, allows a minimal hard power
cap of 368 W (DC). Based on the power consumption the operators have seen
on the Active Energy Manager trending charts, they are confident in setting a
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power cap at the minimum guaranteed value of 368 W (DC). The operator sets
the power cap of each of the twelve systems to 368 W (DC), and the data center
manager is now guaranteed that the average power over time for each system
will never exceed 368 W (DC). This frees up approximately 408 W (DC) power
within the data center, calculated as follows:

(402W(DC) — 368W(DC)) * 12 = 408W(DC)

The data center manager can now be confident about adding a thirteenth JS22
without exceeding the original power budget.

Power capping example 2

In the Figure 7-25 on page 319, a POWERS processor-based system has power
capping and power savings disabled. Its workload shows a cyclical behavior,
varying between idle and heavy utilization over the course of several hours.
Average output power (DC) varies between 770 watts when idle, and 1,001 watts
at peak load. The CPU frequency remains constant at 100% for the first three
cycles of the workload. The maximum output power (DC) tends to vary around
1,000 watts, and the minimum output power (DC) tends to vary around 750 watts,
near the server’s idle power consumption.

Shortly before 18:00:00, an administrator sets a power cap of 925 watts DC for
this server to reallocate part of the server's power budget to another system. For
the next several workload cycles, peak and average power consumption are
clipped as the system firmware enforces the power cap. This clipping is evident
in the lower peak and average power consumption and slight variations in the
previously static average effective CPU speed.

At approximately 20:15:00, the power cap was lowered further to a slightly more
aggressive 875 watts value. As the workload continues to cycle, peak and
average power consumption are again clipped. However, average effective CPU
frequency over these periods is impacted more, as the platform firmware adjusts
the processor frequency and voltage to enforce the cap. A slight performance
loss occurs in the workload during periods of heavy utilization as the system
firmware automatically throttles back the frequency and voltage of the system’s
processors.
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Figure 7-25 Power capping example 2
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7.4 Managing power on a BladeCenter server

As an alternative to Active Energy Manager, you can set a power savings mode
or a power cap for a POWERG blade server through the management module of
the associated BladeCenter chassis. The result is the same as though you made
the setting through Active Energy Manager.

To set a power savings mode or a power cap for a POWERSG blade server
through the management module, follow these steps:
1. Sign on to the BladeCenter management module.

2. On the left hand navigation pane, expand Monitors. Then, click Power
Management and click Power Domain 1 (or Power Domain 2, depending on
where the blade is located) as shown in Figure 7-26.

IBM BladeCenter- Advanced Management Mul:luli R 5 S é‘\nl'velcd""" JSERID
Bay 1: BCZMM
= Monitors
A System Status BladeCenter Power Domain Summary @
Event Log
LEDs Power lezﬁ_nl
Power Management Status @ Power domain status is gdod.
Har'j'.'"'arel\’pn Power Modules Bay 1: 2000W
Bay 2: 20000
Power Management Policy Basic Power Management

e Total allowed power is higher than other policies and is

limited only by the total power capacity of all the Power

/O Module Tasks
MM Control Modules up to the maximum of chassis power rating. This
Service Tools is the least conservative approach, since it does not
provide any protection for AC power source or Power
Module failure. If any single power supply fails, blade
and/or chassis operation may be affected.

Maximum Power Limit = 2650W
Power in Use 685W

Figure 7-26 Managing power on a POWERG6 blade server - 1
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3.

Click the POWERS6 blade server for which you want to set power savings or
power capping (Figure 7-27).

Allocated Power
Maximum

cPU

Duty Cycles

Chassis Components
Midplane on SW SW SW n/a
1 Media Module on SW SW SW n/a
Power Module Cooling Devices
1 Power Module on 15w 15w 15W n/a
2 Power Module on 15w 15w 15W n/a
3 Power Module on 15w 15w 15W n/a
4 Power Module on 15w 15w 15w n/a
Management Modules
1 AMMB14637145 On 12w 13w 13w nfa
IO Modules
1 Ethernet SM on 22W 23W 23W n/a
2 Ethernet SM On 22W 23W 23W n/a
3 Fibre Channel SM on 45W 45W 45W n/a
4 Fibre Channel SM on 45W 45W 45W n/a
Blades
[1] 1522 off 6w 402W 368W nfa’’
[2] 1512-100EBOA On 153w 246W 220W nfa’’
[4] H521-KQGZCK2 On 135W 203w 161W nfa’’

Figure 7-27 Managing power on a POWERG6 blade server - 2

4.

If the blade server is a POWERS blade, you see a display similar to the one
shown in Figure 7-28. From this display, you can set power savings and power
capping. For x86 blade servers, you can set a power cap on supported
blades, but not a power savings mode.

Notice that in Figure 7-28, Dynamic Power Saver is equivalent to dynamic
power savings (favor power savings). If you want to set dynamic power
savings (favor performance), select Favor Performance over Power.

BladeCenter Flounder_JS22 (Bay 3) Configuration Setting @

Power Capping Options
Power Capping

Maximum Power Limit (range 150-352, guaranteed range 264-352) (352
Power Savings

@ None

© Static Low Power Saver

O Dynamic Power Saver

[] Favor Performance over Power

Figure 7-28 Managing power on a POWERG6 blade server - 3
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5. If you now go into Active Energy Manager, the power savings mode or power
cap that you just set through the management module is reflected accurately
after the next polling interval.

7.5 Working with policies

We cover the following topics in this section:

Introducing policies
Creating a policy
Applying a policy
Deactivating a policy
Removing a policy
Editing a policy
Deleting a policy

vVVvyVvYyvVvYyYvYyYYyvYyYy

7.5.1 Introducing policies

You can create a policy to apply power savings and power capping settings to a
power managed system or group of systems.

Note the following important points about policies:

» A policy is a stand-alone Active Energy Manager construct. When you create
a policy, you do not specify any target systems or groups.

» After you create a policy you can then apply it to target systems and groups. A
policy does not take effect until it is applied to a target.

» Policies can be applied to, and removed from, individual power managed
systems or groups of systems in the following ways:

— Interactively
— By using a schedule
— By using an automation plan based on an Active Energy Manager event

» Active Energy Manager constantly monitors each power managed system for
events or changes that would require a power capping or power savings
policy change.

322 Implementing IBM Systems Director Active Energy Manager 4.1.1



There are two basic types of policies:
» System policies can be:

— System power savings policies
— System power capping policies

A system power savings or power capping policy can be applied to individual
systems or systems in a group. When a system policy is applied to a group,
the policy is applied individually to each system currently in the group. Note
that applying a system power savings or power capping policy to a group is
simply a shortcut to help you avoid applying the policy to each target system
individually. If any system is removed from the group, the policy continues to
be associated with that system, although it does continue to be enforced. If a
new system is added to the group, the previously applied policy will not be
associated with that system.

To learn how to create a system power savings policy, refer to “Creating a
system power savings policy” on page 327.

To learn how to create a system power capping policy, refer to “Creating a
system power capping policy” on page 332.

» Group policies apply to power capping only, and allow an administrator to
assign a power budget to an entire group of servers.

A group power capping policy specifies an overall power cap that the systems
in the group collectively share and cannot exceed. A group power capping
policy can only be applied to a group. It cannot be applied to an individual
resource.

Note: Group power capping policies can only apply hard power caps. You
cannot specify a soft power cap.

It is important to recognize that the group power capping policy is associated
with the group itself, not with the individual systems in the group. Therefore,
individual systems in the group can have a different power cap value set. If a
system is either added to or removed from the group, Active Energy Manager
dynamically manages the power budget for each group member as the group
changes, or as the power cap is adjusted.

A system can be assigned to one or more groups dynamically or statically by
an administrator. Systems, for example, might belong to groups organized by
function, system type, or location, and a group power capping policy can be
applied to each group.

When a group power cap is applied, Active Energy Manager attempts to
divide the group cap evenly across the members of the group. If the
calculated power cap falls outside of the minimum to maximum power
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capping range for one or more group members, Active Energy Manager
attempts to redistribute the power cap among the remaining group members
so that it falls within the minimum and maximum for all systems. If Active
Energy Manager cannot calculate an acceptable power cap for each system,
the group power cap is not applied.

When a system is added to, or removed from, a group, the power cap is
reallocated automatically among the remaining members of the group. If a
system is removed from the group, the group policy no longer applies to that
system, and the other systems in the group get a greater share of the
aggregate power cap value.

Group power capping policies are possible because power consumption can
be aggregated across group members. Group power savings policies are not
allowed because a power savings policy affects the performance
characteristics of individual systems and cannot logically extend across group
members.

In contrast to system power savings and system power capping, there is no
option to create a group power capping policy to turn off (deactivate) capping.
You need to deactivate the group power capping policy and then disable
power capping for each system in the group interactively.

To learn how to create a group power capping policy, refer to “Creating a
group power capping policy” on page 336.

Enforcing policies

A key characteristic of Active Energy Manager policies is the way in which they
are enforced. Policies are enforced as follows:

Policies are enforced at every poll by Active Energy Manager on the systems and
groups to which the policies are applied. For example, if you apply a system
power capping policy of 700 W to a system, then later set the power cap for the
system to 800 W, Active Energy Manager changes the power cap back to the
value set by the power policy of 700 W.

System power savings, system power capping and group power capping policies
do not conflict or interact with each other. Therefore, a system can be subject to
the following policies simultaneously:

» One system power savings policy

» One system power capping policy

» Any number of group power capping policies (one policy for each group to
which the system belongs)

If a second system power savings or power capping policy is applied to the
system, it replaces the original system power savings or power capping policy.
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If multiple group power capping policies are applied to a group, each group
capping policy is used to compute a per system cap for each system in the group.
A single system, by virtue of being in multiple groups, can have several of these
power-system caps (one from each group). The lowest of the per-system caps is
the one that actually is applied to the system.

If there is a mixture of system power capping policies and group power capping
policies, Active Energy Manager applies the policy that specifies the lowest
supported power cap for each system.

If a group with a group power capping policy applied has a system added or
removed, you need to re-evaluate or re-enforce the group policy.

If a policy is edited by a user, all targets to which the policy is applied will have
the new policy re-enforced on them.

If, due to a configuration change on a system, the power cap minimum or power
cap maximum changes, then you need to re-enforce the policies if possible. In
cases where a re-evaluated and re-enforced policy cannot be enforced
successfully, an event is generated and the policy properties page indicates that
the policy is not enforced successfully.

Automating policies using event automation plans

You can tie the activation of a policy to the triggering of an event for an Active
Energy Manager monitor using an automation plan. Because applying and
removing a power policy are implemented as IBM Systems Director tasks,
applying and removing a policy can be specified as actions to take in an event
automation plan.

Refer to 6.13, “Working with automation plans” on page 265 for a discussion of
how to do this.

Policies examples
This section provides two examples to help you understand how policies work.

Policies example 1

System A is a member of three groups (1, 2, and 3), and has all the policies
shown in Table 7-1 on page 326 applied. Groups 1 and 2 have group power
capping policies applied, resulting in a per system power cap of 825 watts and
775 watts respectively. An administrator has also applied a system power
savings policy to all members of group 3 and a system power capping policy of
900 watts to system A.
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As group policies are updated and group members change, Active Energy
Manager constantly resolves all of the policies affecting system A and enforces
the appropriate power cap or power savings setting.

In this example, Active Energy Manager enables static power savings mode and
sets a power cap of 775 watts on system A because the group 2 power cap is the
lowest of all applied policies. If the group 2 power cap is removed, Active Energy
Manager automatically applies the next lowest power cap of 825 W from group 1
to the target system.

Table 7-1 Policies example 1

Policy type Policy Policy effect
applied
System power savings: Group 3 Yes Enable static power savings
System power cap: System A only Yes 900 watts
Group power cap: Group 1 Yes 825 watts
Group power cap: Group 2 Yes 775 watts

Policies example 2

A group contains three systems, each with a minimum power cap of 500 watts
and maximum power cap of 1,000 watts as shown in Table 7-2. An administrator
sets a group power capping policy of 2,400 watts that are evenly distributed to
each system as an 800 watt power cap (2,400 watts / 3 servers = 800 watts per
server).

When a fourth system is added to the group, Active Energy Manager
automatically reallocates power among the group members, resulting in a 600
watt power cap per system. When a fifth system is added, Active Energy
Manager attempts to recalculate the power budget for each system, but cannot
meet the group power cap because each server cannot guarantee a 480 watt
(2,400 watts / 5 systems) cap. The group power cap is automatically disabled.

When the group power cap is increased to 3,500 watts, Active Energy Manager
again attempts to calculate a new power cap per system and can now
successfully apply a 700 watt power cap to each system.
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Table 7-2 Policies example 2
Group Group power | Minimum Maximum Power cap
members cap power cap power cap per system
3 systems 2,400 watts 500 watts 1,000 watts 800 watts
4 systems 2,400 watts 500 watts 1,000 watts 600 watts
5 systems 2,400 watts 500 watts 1,000 watts None
5 systems 3,500 watts 500 watts 1,000 watts 700 watts

7.5.2 Creating a policy

In this section, we show how to create the following types of policy:

» System power savings policy
» System power capping policy

» Group power capping policy

Creating a system power savings policy

To create a system power savings policy using the power policy editor wizard,
follow these steps:

1. Start the power policy editor wizard by clicking Work with power policies in
the Manage section of the Active Energy Manager home page, as shown in

Figure 7-29.

Manage

functions

Currently
15 Power cap
0 Power savings

Today

The number of resources using power management

29 Power cap
0 Power savings

Set power caps and power savings mode. Configure power Management Tasks
and environmental metering devices.

Work with power policies

Set power cap

Set power savings options
Configure metering device

Figure 7-29 Creating a system power savings policy - 1
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2. The Power Policies display lists all the policies that you created. In the

example shown in Figure 7-30, we have not yet created any policies. Click
Create policy to start the wizard.

Alternatively, if you want to create a policy that is like an existing policy, click
Create like to start the power policy editor wizard and to insert automatically
the properties of an existing policy that you choose. Then, you need to click
only through the options and make changes to the existing policy, rather than
creating a new policy from scratch.

Power Policies AR

Use power policies to set power caps and power savings for individual resources or groups of resources.

Target Resources

izSelectsi v ||_Brovse...

Policies
Create policy... Search the table..
Select| Name ~ | Type « | Targets

There is no data to display.

Hl«|page 1 0f 1 M| |1 Selected: 0 Total: 0 Filtered: 0

Figure 7-30 Creating a system power savings policy - 2

. In the power policy editor wizard Welcome display, click Next.
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4. In the display show

nin Figure 7-31, enter a name and description for the new

policy. Then, click Next.

Power Policy Editor Wizard

Welcome

Name and
description

Policy type
Settings
Summary

Name and description

Specify the name and description of the power policy.

#MName:

IStatic power savings policy

Description:

|N:tivate static power savings|

< Back | [ Next = || Finis

[ Cancel ]

Figure 7-31 Creating a system power savings policy - 3

5. Inthe display shown in Figure 7-32, select the policy type. In this example, we
select System power savings. Click Next.

Power Policy Editor Wizard

’ Welcome

MName and
| description

Policy type

Select policy type

o Policy type
settings
mary

Select the type of power policy for the resources you plan to manage. Consid
m Group power capping policies can be applied to groups only.
m System power capping and system power savings policies can be applied {
= When a system power capping or system power savings policy is applied t
applied to each member of that group.
(O Group power capping
OSystem power capping

® system power savings

[[< Back ] [(next = ]| Finish | [ cancel ]

Figure 7-32 Creating a system power savings policy - 4
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6. Because we selected System power savings in Figure 7-32 on page 329, we

need to specify the type of power savings policy. In our example, we select
Static power savings in Figure 7-33. Click Next.

Power Policy Editor Wizard

Welcome

Name and
description

Policy type
o Settings
summary

Settings

Specify settings for this power policy.

System power usage can be regulated by selecting one of the following option
No power savings
Processor runs at high speed.
Static power savings

Reduce power usage by lowering processor speed. This option saves energy
processor performance.

Dynamic power savings

Automatically balance power usage and processor performance. This option s3
performance impact.

) No power savings
@ Static power savings

(O Dynamic power savings

[ Cancel ]

< Back |[ Next = || Finis

Figure 7-33 Creating a system power savings policy - 5

7. The Summary window displays, as shown in Figure 7-34. Click Finish.

Power Policy Editor Wizard

Welcome
Summary
Name and
description A power policy with the following settings will be saved when you click Finish.
Policy type B
Settings Name: Static power savings policy
= Summary Description: Activate static power savings
Policy type: System power savings
Power savings mode: Static power savings

Figure 7-34 Creating a system power savings policy - 6
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The policy is created and appears in the list of policies shown in Figure 7-35.

Power Policies

AEECOND20I
Power policy Static power savings policy was created.

Close Message
Use power policies to set power caps and power savings for individual resources or groups of resources.

Target Resources

[<ssiects [¥]
Policies

Create like Edit polic Delste App Search the table..
Select| Name ~ | Type « | Targets s | Description

[0 | ==3Static power savings policy | System power savings Activate static power savi

4]l page 1 of 1 1»IM| |1 Selected: 0 Total: 1 Filtered: 1

Figure 7-35 Creating a system power savings policy - 7

. Clicking a policy name in the Power Policies view shows the power policy’s
properties (Figure 7-44 on page 336).

The Targets tab shows all the systems to which this policy is applied (or
groups, if it is a group power capping policy), as shown in Figure 7-36 on
page 332.

Note: You use the Targets tab to remove a policy from a target system or
group. Refer to 7.5.5, “Removing a policy” on page 353 for more
information.

You can now apply this policy to a power managed system or group of
systems as described in 7.5.3, “Applying a policy” on page 341.
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Power Policies

Use power policies to set power caps and power savings for individual resources or groups of resources.

Target Resources

IBM 8204 EBA Q041102,18M 8204 ESA Q041101 [v|

Policies = Static power savings policy (Properties)

MName: EZStatic power savings policy

General Targets:

To remove a policy from a target select a resource and click Remove. The resource will no longer be

Targets
Remove Search the table...
Select] Name - R iJ_Status
O IBM 8204 ESA Q041101 il OK
O IBM 8204 E8SA Q041102 sl OK

Figure 7-36 Creating a system power savings policy - 8

Creating a system power capping policy

To create a system power capping policy using the power policy editor wizard,
follow these steps:

1. Start the power policy editor wizard by clicking Work with power policies in

the Manage section of the Active Energy Manager home page, as shown in
Figure 7-37.

Manage

Set power caps and power savings mode. Configure power Management Tasks
and environmental metering devices.
Work with power policies

Set power cap

The number of resources using power management

functions ) )
Set power savings options
Configure metering device

Currently Today g g

15 Power cap 29 Power cap

0 Power savings 0 Power savings

Figure 7-37 Creating a system power capping policy - 1
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2. The Power Policies display lists all the policies that you have created. The
example shown in Figure 7-38 shows the policy created previously in
“Creating a system power savings policy” on page 327. Click Create policy.

Power Policies

Use power policies to set power caps and power savings for individual resources or groups of resources.

Target Resources

[<ssiects [¥]
Policies

Creata like Edit policy Delete ||| App [Actions ¥ | = search the table..
Select] Nams 3] Type 3] Targets 3] Description

[0 | ==3Static power savings policy| System power savings Activate static power savi

4]l page 1 of 1 »I¥ Selected: 0 Total: 1 Filtered: 1

Figure 7-38 Creating a system power capping policy - 2

In the Welcome display, click Next.

In the display shown in Figure 7-39, enter a name and description for your
new policy. Click Next.

Power Policy Editor Wizard

W | - -
o Name and description
= Name and —
description Specify the name and description of the power policy.
Policy type
| Settinc *Name:

Summar», ISystem power caping policy
Description:
R

Activate system power capping

< Back |[ Next > || Fini=h |[ Cancel |

Figure 7-39 Creating a system power capping policy - 3
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5. In the display shown in Figure 7-40, select the policy type. In this example we
select System power capping.

Power Policy Editor Wizard

Welcome

Name and
description

Policy type

Select policy type

o Policy type
Settings
Summary

Select the type of power policy for the resources you plan to manage. Consid
policy include:

m Group power capping policies can be applied to groups only.

m System power capping and system power savings policies can be applied {
groups.

m When a system power capping or system power savings policy is applied t
settings are applied to each member of that group.

(O Group power capping
(& System power capping

(O System power savings

[[= Back | [ Mest = || Finish

[ Cancel ]

Figure 7-40 Creating a system power capping policy - 4

6. In the display shown in Figure 7-41, select Activate Power Capping, and

select a Power cap

type and Power cap value. If you are unsure about how

to select a Power cap type or Power cap value, refer to 7.3, “Setting a power
cap” on page 306. Click Next.

Power Policy Editor Wizard

Welcome

MName and
description

Policy type
o Settings
Summary

Settings

Specify settings for this power policy.

Choose either an absolute power cap, or a percentage of the available power

® Activate Power Capping

You can specify power cap in terms of an absolute value or a percentagg
cap

Power cap type:
|Abso|ute value (Watts) M

#Power cap value:

|40 ol

O Deactivate Power Capping

< Back | [ Mext = || Finish

[ Cancel ]

Figure 7-41 Creating a system power capping policy - 5
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7. In the Summary window shown in Figure 7-42, click Finish.

Power Policy Editor Wizard

Welcome
Name and Summary
description A power policy with the following settings will be saved when you click Finish.
Policy type
Settings Name: System power caping policy
= Summary Description: Activate system power capping
Policy type: System power capping
Activate power capping: Yes
Power cap type: Absolute value (Watts)
Power cap value: 400W

Figure 7-42 Creating a system power capping policy - 6

The policy is created and displays in the list of policies shown in Figure 7-43.

Power Policies

AEECOND20I
Power policy System power caping policy was created.

Close Message

Use power policies to set power caps and power savings for individual resources or groups of resources.

Target Resources

Policies
= Edit palicy Delete || Apply Search the table. .
Select] Name ~ | Type 3] Targets 3] Description
B Lo Static power savings policy | System power savings Activate static power savi
I [ 1 EZSystem power caping policy| System power capping Activate system power ¢a

4]l page 1 of 1 [»IM| |1 Selected: 0 Total: 2 Filtered: 2

Figure 7-43 Creating a system power capping policy - 7

8. Clicking a policy name in the Power Policies view shows the power policy’s
properties (Figure 7-44 on page 336).

The Targets tab shows all the systems that this policy is applied to (or groups
if it is a group power capping policy).
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Note: You use the Targets tab to remove a policy from a target system or
group. Refer to 7.5.5, “Removing a policy” on page 353 for more
information.

You can now apply this policy to a power managed system or group of
systems as described in 7.5.3, “Applying a policy” on page 341.

Power Policies h N

Use power policies to set power caps and power savings for individual resources or groups of resources.

Target Resources

IBM 8204 EBA Q041102,18M 8204 ESA Q041101 [v|

Policies = System power capping policy (Properties)

MName: EJSystem power capping policy

General Targets:

To remove a policy from a target select a resource and click Remove. The resource will no longer be

Targets
Search the table...
Select| Name & | Status
O IBM 8204 EBA Q041101 | oK
O IBM 8204 EBA Q041102 W oK

Figure 7-44 Creating a system power capping policy - 8

Creating a group power capping policy

Creating a group power capping policy is different than setting a power cap for a
group of power managed systems. When you create a group power capping
policy, the power cap value you set is an aggregate number which is divided up
amongst the members of the group.

A power cap value is calculated individually for each member of the group and, in
fact, can be different for each member of the group. However, all the individual
power cap values must add up to the aggregate value. In this way, you can
allocate a block of power to be shared amongst a group of systems, each
according to its individual needs.

For more information about group power capping policies, refer to 7.5.1,
“Introducing policies” on page 322.
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To create a group power capping policy using the power policy editor wizard,
follow these steps:

1. Start the power policy editor wizard by clicking Work with power policies in
the Manage section of the Active Energy Manager home page, as shown in
Figure 7-45.

Manage

Set power caps and power savings mode. Configure power Management Tasks

and environmental metering devices.

Work with power policies
Set power cap

The number of resources using power management

functions ) )
Set power savings options
Configure metering device

Currently Today g g

15 Power cap 29 Power cap

0 Power savings 0 Power savings

Figure 7-45 Creating a group power capping policy - 1

2. The Power Policies display lists all the policies that you have created. The
example shown in Figure 7-46 shows the policies created in previous
examples. Click Create policy.

Power Policies A h N . N\ Y SEE

Use power policies to set power caps and power savings for individual resources or groups of resources.

Target Resources

Policies
Search the table...
Select| Nama 2 | Type ¢ | Targets & | Description &
|| EJStatic power savings policy | System power savings Activate static power savings
[F] EJSystem power caping policy| System power capping Activate system power capping

di<lpage 1 0f 1 =M |1 Selected: 0 Total: 2 Filtered: 2

Figure 7-46 Creating a group power capping policy - 2

3. In the Welcome display, click Next.
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4. In the display shown in Figure 7-47, enter a name and description for your
new policy. Click Next.

Power Policy Editor Wizard

W | . .
iy Name and description
= Name and
description Specify the name and description of the power policy.
P
Policy type
Settings #Name:
Summary |Group power capping policy

Description:

|N:tivate group power capping|

[ < Back ] Next = || Finis Cancel

Figure 7-47 Creating a group power capping policy - 3

5. Inthe display shown in Figure 7-48, select the policy type. In this example, we
select Group power capping.

Power Policy Editor Wizard ]
Welcome P i
olicy type
Name and 1 L yp— dhitiida,
description Select policy type
o Policy type -
- Select the type of power policy for the resources you plan to manage. Considerations for the power

- policy include:

= L=

m Group power capping policies can be applied to groups only.

m System power capping and system power savings policies can be applied to individual systems and
groups.

| = When a system power capping or system power savings policy is applied to a group, the same
settings are applied to each member of that group.

@ Group power capping
‘ (O System power capping

O system power savings

< Back |[ Next = || Finish [ Cancel |

Figure 7-48 Creating a group power capping policy - 4
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6. Inthe display shown in Figure 7-49, select a Power cap type and Power cap
value. Click Next.

Power Policy Editor Wizard 1
Welcome S tt
ettings
Name and
description Specify settings for this power policy.
Policy type
o Settings You can specify power cap in terms of an absolute value or a percentage of the maximum power cap
Summary Power cap type:

|Ab50|ute value (Watts) M

#Power cap value:

|40 ol

[L=Back ][ Nest > ]| Finizh | [ Cancel

Figure 7-49 Creating a group power capping policy - 5

7. In the Summary window shown in Figure 7-50, click Finish.

Power Policy Editor Wizard 2
Welcome Summary
Name and
description A power policy with the following settings will be saved when you click Finish.
Policy type
Settings Name: Group power capping policy
> Summary Description: Activate group power capping
Policy type: Group power capping

Power cap type: Absolute value (Watts)
Power cap value: 400W

[=Back ]| next = | [[Finish | [ cancel ]

Figure 7-50 Creating a group power capping policy - 6
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The policy is created and displays in the list of policies shown in Figure 7-51.

Power Policies

AEECOND20I
Power policy Group power capping policy was created.

Close Message

Use power policies to set power caps and power savings for individual resources or groups of resources.

Target Resources

[<select>[v]
Policies
Create like Edit polic Delste App Search the table..
Select] Name 2| Lype 2| Jargets & | Description
[[] | =Group power capping policy | Group power capping Activate group power caIJ
[] =ZStatic power savings policy | System power savings Activate static power savi
[0 | ==@5ystem power caping policy| System power capping Activate system power ca
4]l page 1 of 1 [»IM| |1 Selected: 0 Total: 3 Filtered: 3

Figure 7-51 Creating a group power capping policy - 7

Clicking a policy name in the Power Policies view shows the power policy’s
properties (Figure 7-44 on page 336).

The Targets tab shows all the systems that this policy is applied to (or groups
if it is a group power capping policy), as shown in Figure 7-52 on page 341.

Note: You use the Targets tab to remove a policy from a target system or
group. Refer to 7.5.5, “Removing a policy” on page 353 for more
information.

You can now apply this policy to a power managed system or group of
systems as described in 7.5.3, “Applying a policy” on page 341.
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Use power policies to set power caps and power savings for individual resources or groups of resources.

Target Resources

Active Energy Manager subset 2 v
Policies = Group power capping policy (Properties)

Name: EGroup power capping policy

General Targets:
To remove a policy from a target select a resource and click Remove. The resource will no longer be
Targets

Search the table...

Select| Name & | Status
O Active Energy Manager subset 2 & oK

Figure 7-52 Creating a group power capping policy - 8

7.5.3 Applying a policy

Policies are stand-alone constructs. They are not effective until they are applied
to a resource or group of resources.

When a power policy is applied to a target, Active Energy Manager makes sure
that policy stays in effect until that policy is removed. This involves listening for
actions or changes that could require Active Energy Manager to re-evaluate a
policy and possibly change the system or group power cap or savings mode.
Note that this listening and re-evaluating goes on constantly, but can only happen
while the IBM Systems Director Server is running. When IBM Systems Director
server is started or restarted, all policies are re-evaluated and enforced on the
systems or groups to which they are applied.

Any system power savings or system power capping policy overrides and
disables previously applied settings of the same type. For example, applying a
static power savings policy disables a previously applied dynamic power savings
(favor performance) setting.

When you apply a system power savings or a system power capping policy to a
group of resources, the policy is applied to each member of the group
independently. If you apply a group power capping policy to a group of resources,
the power cap value you specify is spread across all members of the group. A
power cap is calculated for each individual resource, and the cumulative value of
all system power caps is equal to the group power cap you specify. Notice that
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the power cap value assigned to each individual resource can be, and probably
will be, different because each value takes into account the hardware installed on
the resource.

The rules for applying policies are closely related to the rules used to enforce
them. Refer to “Enforcing policies” on page 324 for information about enforcing
policies.

When applying policies to a BladeCenter server, note the following special
considerations:

» Do not set system power capping or system power savings policies on both a
slot and the blade in that slot.

» Do not set group power capping policies on two groups, where one group
contains a slot and the other group contains a blade in that slot.

» A policy setting on both a slot and a blade server in that slot affect the blade
server, so setting different policies on each can cause problems.
To apply a policy, follow these steps:

1. On the Active Energy Manager home page, click Work with power policies
in the Manage section (Figure 7-53).

Manage

Set power caps and power savings mode. Configure pow

; . ; &' Management Tasks
and environmental metering devices.

Work with power policies
Set power cap

The number of resources using power management

functions ) )
Set power savings options
Configure metering device

Currently Today g g dev

15 Power cap 29 Power cap

0 Power savings 0 Power savings

Figure 7-53 Applying a policy - 1
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2. In the display shown in Figure 7-54, click Browse to select the target systems
for the apply.

Power Policies

Use power policies to set power caps and power savings for individual resources or groups of resources.

Target Resources

[1BM 8204 E8A QO41102 || Corogee

Policies
Actions ¥ Search the table..

Select| Name ~ | Type % | Tiz | Description
O EDeactivate system power capping System power capping Deactivate system power ¢
O EdDeactivate system power savings| System power savings Deactivate system power s
[0 | =Group power capping policy Group power capping Activate group power cappi
[] =ZStatic power savings policy System power savings Activate static power savin
[0 | ==35ystem power caping policy System power capping Activate system power cap

4]l page 1 of 1 [»IM| |1 Selected: 0 Total: 5 Filtered: 5

Figure 7-54 Applying a policy - 2

3. In the display shown in Figure 7-55 on page 344, perform these tasks:
a. From the Show drop-down menu, select one of the following options:

¢ Active Energy Manager Resources to select from a list of individual
resources

e Groups to select from a list of groups of resources

* Recent targets to select from a list of resources that you have been
working with recently

As shown in Figure 7-55 on page 344, we select from a list of individual
Active Energy Manager resources.

b. Select the systems or groups you to which you want to apply the policy by
selecting the appropriate check boxes. When finished, click Add to move
the systems or groups to the Selected box. Then, click OK.
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Context Chooser

Select a valid target then add it to the selected list.

Show: |Active Energy Manager Resources M

Available: Selected:
Active Energy Manager Resources (View Members)
[Actions _w] | |Search the table... || S==rch
Select| Name & J Type &
[ | [E1BM 8204 EBA QU41101—Server @ OK
| [ 1BM 8204 ESA Q041104 Server oK
F [ 1BM 8204 EEBA Q041103 Server oK
[l [ 1BM 8204 EBA Q041105 Server oK
| E IBM 8204 EBA 10FE401 Server B Unknown
O E zservers1603 Server & oK
| E IBM 8204 EBA 10FE411 Server B Unknown
O g zservers1502 Server oK
O H zservers1s01 Server oK
O IEM BB843 E2U KQXHWSG Server oK
72— — — =
lsl<|page 3 of 8 [2IM| [z | Total: 74

IEM 8204 EBA Q041102

IBEM 8204 ESA Q041101

Figure 7-55 Applying a policy - 3

4. Select the policy that you want to apply, and then click Apply (Figure 7-56).

Power Policies

Target Resources

|1BM 8204 E8A Q041102,1BM 8204 ESA Q041101

Use power policies to set power caps and power savings for individual resources or groups of resources.

Policies
[ Crezate policy... ] [ Create like... ] [ Edit policy... ] [ Delete ] Apgly | | [ Actions w ] | |Search the table..
Select] Name 3] Type J T;c] Description

[ @ ==ZDeactivate system power capping System power capping
[] EZDDeactivate system power savings| System power savings

[0 E=IGroup power capping policy Group power capping
JStatic power savings policy System power savings
[0 | =35ystem power caping policy System power capping

Deactivate system power ¢
Deactivate system power s
Activate group power capp
Activate static power savin
Activate system power cap

44| page 1 of 1 »I¥ | Selected: 1 Total: 5 Filtered: &

Figure 7-56 Applying a policy - 4
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5. In the display shown in Figure 7-57, notice that Active Energy Manager
inserts a date and time into the job name field. You can choose to run the
apply interactively (Run Now), or Schedule the job for another time.

Schedule Notification Options

Job name and schedule

#Job Name:

IAppIy Policy Static power savings policy - 12 June 2009 1
Choose when to run the job.

@ Run Now

O schedule

Figure 7-57 Applying a policy - 5

6. If you choose to schedule the apply, select Schedule. The display shown in
Figure 7-58 opens. Select the Time, Date, and Frequency to run the apply,
and then click OK.

Run - Apply Policy Static power savings policy

Schedule Notification Options

Job name and schedule

#Job Name:

IAppIy Policy Static power savings policy - 12 June 2009 |
Choose when to run the job.
O Run Now
@ schedule
#Time:
[tezz o

#Date:

I1.2.-’06¢’2009 EI

Repeat Options
Frequency:

Figure 7-58 Applying a policy - 6
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7. If you chose the Run Now option, the display shown in Figure 7-59 opens.
Note the message confirming that the policy apply job has started. The
systems to which the policy was applied are listed in the Targets column.

Power Policies ?|
ATKCOR102I
The following job has been created and started successfully: Apply Policy Static power savings policy - 12 June 2009 6:27:33 PM
[ Diselay Properties ] [ Close Message ]

Use power policies to set power caps and power savings for individual resources or groups of resources.

Target Resources

[1BM 8204 EBA Q041102,18M 8204 ESA Q041101 |v|

Policies

[ Creats policy... | [ Create like... | [ Edit policy... | [ Delete | [Apply | | [Actions v | Search thjﬂ..._' 5 h

Select] Name 3] Type 3] Targets % | Description &
O EDeactivate system power capping System power capping Deactivate system power capp
[ ZDeactivate system power savings| System power savings Deactivate system power savir|
[0 = Group power capping policy Group power capping Activate group power capping
I Static power savings policy System power savings{ IBM 8204 ESA Q041102, IBM Jctivate static power savings
[0 | =35ystem power caping policy System power capping Activate system power cappin

4]l page 1 of 1 »I¥

Selected: 1 Total: 5 Filtered: 5

Figure 7-59 Applying a policy - 7

8. You can confirm that the policy is applied by checking the task status as
follows:

a. First, click Task Management — Active and Scheduled Jobs in the IBM
Systems Director navigation pane. In the display shown in Figure 7-60,
click the apply job that you have just run.

Active and Scheduled Jobs 9

Active and Scheduled Jobs

Delete | | Ed 3 Suspen Resume Run No [Actions _w] | |Search the table... || S==rch
Select] Name % | Status 3] Progress 3] Last Run S'c] Description
O Remove System Power Mode Policy - 13 June 2009 4:25:55 PM | Complete (DI 100% Complete Run once o
[0  Apply Policy Staticypower savings policy - 12 June 2009 6:27:33 | Complete [IIITIIT 1009 Complete Run once o
[0 | Check for Updates™ June 8, 2009 10:24:48 AM EDT Complete (DI 100% Complete with Run once o
[0  Apply Policy System power caping policy - 12 June 2009 7:58:09| Complete [IIITIIT 1009 Complete Run once o
O Apply Policy Deactivate system power savings policy - 12 June 2| Complete (DI 100% Complete Run once o
F Advanced Systems Discovery - June 4, 2009 12:14:49 PM EDT | Complete [IIITIIT 1009 Complete Run once o
O Advanced Systems Discovery - June 4, 2009 12:13:25 PM EDT | Complete (DI 100% Complete Run once o

Figure 7-60 Applying a policy - 8
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b. In the display shown in Figure 7-61, the General tab shows the overall
status of the apply or remove task, including scheduling info (for instance if
it is a reoccurring scheduled job).

Active and Scheduled Jobs

Active and Scheduled Jobs = Apply Policy Static power savings policy - 12 ... (Properties)

Mame: Apply Palicy Static power savings policy - 12 June 2009 6:27:332 PM

General Targets History Logs
Status: Complete

Progress: [ITTTTTTTN 100%

Last Run Status: Complete

Description: Run once on 6/12/09 at 6:27 PM
Next Run:

Last Run: 6/12/09 at 6:37 PM

Task: --

Created By: BLADE43\philains

Edit

Figure 7-61 Applying a policy - 9

c. Click the Targets tab to confirm the list of targets for the apply
(Figure 7-62).

Active and Scheduled Jobs

Active and Scheduled Jobs = Apply Policy Static power savings policy - 12 ... (Properties)

Mame: Apply Palicy Static power savings policy - 12 June 2009 6:27:33 PM

General Targﬁ History Logs

List of Job Targets:

IBEM 8204 EBA Q041101

| IBM 8204 EBA Q041102

Figure 7-62 Applying a policy - 10
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d. The History tab (Figure 7-63) has an entry for each time this job was run.

Reoccurring scheduled jobs have a row for each time the job was run.

Active and Scheduled Jobs

Active and Scheduled Jobs = Apply Policy Static power savings policy - 12 ... (Properties)

Mame: Apply Palicy Static power savings policy - 12 June 2009 6:27:33 PM

General Targets History Logs

Job Instance

[ Actions V] |Search the table... | Search

Select] Name Status

Pending | In Progress J Suspended J Co

6/12/09 at 6:37 P 0 0

Show Targets Status
Properties

0

Figure 7-63 Applying a policy - 11

e. Click an entry or right-click an entry in Figure 7-63, and select Show
Targets Status to see the status of each individual target for that
particular run of the job (Figure 7-64).

Active and Scheduled Jobs

Active and Scheduled Jobs = Apply Policy Static power savings policy - 12 ... (Properties)

Mame: Apply Palicy Static power savings policy - 12 June 2009 6:27:33 PM

.

General Targets r History Logs

Job Instance = Job Activation Targets Status

Search the table... Search

Select Target Status J Description
| O IEM 8204 ESA Q041102 Completed Complete - Run once on 6/12/09 at 6:27 PM
E IBM 5204 ESA Q041101 Completed Complete - Run once on 6/12/09 at 6:27 PM
|

Figure 7-64 Applying a policy - 12
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f.

The Logs tab is similar to the History tab in that there is an entry for each
time this job was run. Again, reoccurring scheduled jobs have a row for
each time the job was run.

Click an entry, or right-click an entry in the table and select Show Logs to
see the detailed log for that particular run of this apply job (Figure 7-65).

You can use this log to help resolve any errors experienced during the

apply.

Activations Logs

Fri Jun
Fri Jun
Fri Jun
Fri Jun
Fri Jun
Fri Jun
Fri Jun
Fri Jun
Fri Jun
Fri Jun
Fri Jun
Fri Jun
Fri Jun

12
12
12
12
12
12
12
12
12
12
12
12
12

18:
18:
18:
18:
18:
18:
18:
18:
18:
18:
18:
18:
18:

37:
37:
37:
37:
37:
37:
37:
37:
37:
37:
37:
37:
37:

27 EDT 2009-
27 EDT 2009-
27 EDT 2009-
27 EDT 2009-
27 EDT 2009-
27 EDT 2009-
27 EDT 2009-
32 EDT 2009-
32 EDT 2009-
32 EDT 2009-
32 EDT 2009-
32 EDT 2009-
-Level

32 EDT 2008

Level

Level:
Level:
Level:
Level:
Level:
Level:
Level:
Level:
Level:
Level:
Level:

+1-MEID:0--MSG: Job "Apply Policy Static power savings policy - 12 June 2003 6:27:33 PM" activated.
200-MEID:0--MSG: Subtask "Apply Policy Static power savings policy” activated.

200-MEID:0--MSG: Starting clients

100-MEID:0--MSG: Clients started for task "Apply Policy Static power savings policy”

200-MEID:0--MSG: Subtask activation status changed to "Active".

200-MEID:0--MSG: Subtask activation status changed to "Active".

1-MEID:0--MSG: Job activation status changed to "Active".

100-MEID:23303--MSG: IEM 8204 ESA Q041101 client job status changed to "Complete".
200-MEID:23303--MS5G: Policy has been applied successfully to IBM 8204 ESA Q041101, and is being enforced
100-MEID:23304--MSG: IEM 8204 ESA Q041102 client job status changed to "Complete".

200-MEID: 23304--MS5G: Policy has been applied successfully to IBM 8204 ES& Q041102 and is being enforced
200-MEID:0--MSG: Subtask activation status changed to "Completa”.

+1-MEID:0--MSG: Job activation status changed to "Complete”.

Figure 7-65 Applying a policy - 13
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9. You can also confirm that the policy has been successfully applied by
checking the trend data for the selected systems. An example is shown in

Figure 7-66.
Target: [18M 8204 E8A QO41101 [~]
Time period: Custom settings
Chart: Options
[ Refresh Trend Data ]
=E [@e

IBM 8204 E 8A Q041101
g0
&00
750
700
650
GO0
550

500 I 1 i == Maximum power cap

430 = Minimum guaranteed power cap
b =’=
350

230
0 T = Awerage output power
150

Power Savings mode has been turned on for IBM 8204 ESA

100
Q041101
a0 —

@@@@@@f@&f@@@

ﬁﬁﬁﬁﬁ@ﬁﬁ T LS

Minimum power cap
Minimum outpu posner
Maximum output poser

Figure 7-66 Applying a policy - 14

7.5.4 Deactivating a policy

Completely deactivating a policy is a two-step process:

» Remove the policy from individual resources or groups which are subject to
the policy.

» Change the settings that were set by the policy back to their previous or
default values.

In this section, we describe the two methods that you can use to complete these
steps.
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Method 1

You can use method 1 to deactivate any type of policy on systems and groups.
This method is the most straightforward, but if there are a large number of
systems subject to the that policy you want to remove, it might take a long time.
In this case, you might want to consider method 2.

The steps involved in using method 1 are:
1. Remove systems or groups from the policy.

Refer to 7.5.5, “Removing a policy” on page 353.

2. Change the setting on each individual system or group to which the policy has
been applied back to the default.

Refer to 7.2, “Setting a power savings mode” on page 287 or 7.3, “Setting a
power cap” on page 306.

Method 2

This method involves the creation of a policy to deactivate another policy. You
might want to use this method if you have a large number of systems subject to a
policy you want to deactivate. Otherwise, you must change the policy setting on
each individual system or group to which the deactivated policy was applied,
after you have removed the policy (method 1).

Note: You cannot use this method to deactivate a group power capping policy
because it is not possible to create a policy to deactivate power capping on a
group of systems that have been subject to a group power capping policy.

To deactivate a system power savings or system power capping policy by
applying another policy, follow these steps:

1. Create a policy to deactivate system power savings or system power capping.
Specify No power savings or Deactivate Power Capping on the Settings
panel as the case might be.

Refer to 7.5.2, “Creating a policy” on page 327.

2. Apply the deactivation policy to those systems or groups to which the system
power savings or system power capping policy has previously been applied.

Refer to 7.5.3, “Applying a policy” on page 341.

Note: The deactivation policy is a valid policy so Active Energy Manager
continues to enforce it. You need to keep this in mind when using this
method.
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3. You can confirm that the initial policy has been deactivated by checking the
trend data for the selected systems. An example is shown in Figure 7-67. It
shows that the example policy that we previously activated in 7.5.3, “Applying
a policy” on page 341 is now deactivated using a deactivation policy.

Trend Data

Target: [18M 8204 E8A QO41101 [~]
Time period: Custom settings
Chart: Options
[ Refresh Trend Data ]
=& [e)fa
IBM 8204 E 8A Q041101

LSS ﬁﬁﬁ &8

g0

750
700
650
GO0
550

500 I 1 ! Maximum pover cap
g 450 == Minimum guaranteed power cap
400 =,= FT -
250 ;i Minimurm power cap
300 bdicivy v o b
‘;EE Power policy Static power savings pollcy has been removed
2 e e e e, _— _f =0 | |fromsystem IBM 8204 EBA Q041101
200 = Ayerage output poer
150
100 = Ayerage input poner
) O Irformation events
1]

@@@@f@@@&&f@@

Figure 7-67 Using a deactivation policy - 1
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4. You can also confirm the deactivation of the initial policy by navigating to the
Active Energy Manager (View Resources) display, right-clicking one of the
systems that have had the policy deactivated, and selecting Energy —
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Manage Power — Power Savings. In the display shown in Figure 7-68,
notice that, although power savings is now turned off, the system is still under
a policy (the deactivation policy).

AEECONO43W
L * 3 Some of the resources in the target group are under a power capping policy.

Close Message
System power usage can be regulated by selecting one of the following options:
@& No power savings
(O Static power savings
(O Dynamic power savings
You have the option to favor performance or favor power

Favor Power Favor Performance

Targets:
Name & | Current power mode # | Available power modes
IBM 8204 ESA Q041101 MNo power savings Under a power policy

Hl«|page 1 0f 1 M| |1 Total: 1

Figure 7-68 Using a deactivation policy - 2

7.5.5 Removing a policy

You can remove a policy from an individual system or group of systems. When
you remove a policy from a system or group, the policy settings are no longer
continuously enforced on that system or group. However, the policy is not deleted
and is available to be applied to other targets in the future.

Note: It is important to understand that the policy settings applied by a
removed policy remain on the systems and groups which were subject to the
policy, even after the policy has been removed.

Removing a policy simply allows you to change manually the power savings
mode and power cap setting on a removed system or group without the policy
settings being reimposed. For example, removing a system or group capping
policy does not turn power capping off or return the power cap value to previous
state. Likewise, removing a power savings policy does not disable the power
savings mode in operation.
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To change the power savings mode and power cap settings, you can use the
Active Energy Manager functions described in 7.2, “Setting a power savings
mode” on page 287 and 7.3, “Setting a power cap” on page 306.

To remove a policy, follow these steps:

1. From the Active Energy Manager home page, click Work with power
policies in the Manage section.

2. In the display shown in Figure 7-69, click the policy that you want to remove

from the target systems or groups.

Power Policies | h. N

Target Resources

|18M 8204 EBA Q041102,1BM 8204 E8A Q041101 [v|

4]l page 1 of 1 [»IM |1 Selected: 1 Total: 5 Filtered: 5

Use power policies to set power caps and power savings for individual resources or groups of resources.

Policies
[ create policy... | [ cCreate like... || Edit policy... | [ Delete | [Apply || [(Actions Search the table..

Select| Name 4~ | Type « | Targets # | Des
O EDeactivate system power capping System power capping Dea
O EJDeactivate system power savings| System power savings Dea
[0 | =ZGroup power capping policy Group power capping Acti
[] ==3Static power savings policy System power savings Acti
CJSystem Do‘ﬁ'woin@mlicv System power capping IBM 8204 EBA Q041102, IBM Acti

Figure 7-69 Removing a policy - 1
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3. You see the properties of the policy (Figure 7-70 on page 355). Proceed as
follows:

a.
b.

Click the Targets tab.

Click the check boxes next to the targets that you want to remove from the
control of this policy.

Click Actions.

Select Remove.

Power Policies

Use power policies to set power caps and power savings for individual resources or groups of resources.

Target Resources

IBM 8204 EBA Q041102,18M 8204 ESA Q041101 [v|

Policies = System power capping policy (Properties)

Mame: ESystem power capping policy

General Targets:

To remove a policy from a target select a resource and click Remove. The resource will no longer be

Targets
Remave... Actions W Search the table... Searc
Select| Name Remove... . + | statu
IBM 8204 Export lwd OK
IBM 8204 o 1.ct Al lwd OK
Deselect All

Show Filter Row

| Clear All Filters
Edit Sort

’ Clear All Sorts

Figure 7-70 Removing a policy - 2

Click OK on the confirmation window.

You are prompted to either run the job interactively, or specify a schedule.
Make your choice, and then click OK.
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Active and Scheduled Jobs

6. You see a confirmation message, and the target systems or groups are
removed from the list on the Targets tab (Figure 7-71).

Power Policies

ATKCOR102I

[ Diselay Properties ] [ Close Message ]

The following job has been created and started successfully: Remove System Power Capping Policy - 13 June 20

Target Resources

IBM 8204 EBA Q041102,18M 8204 ESA Q041101 [v|

Policies = System power capping policy (Properties)

Mame: EDSystem power capping policy

General Targets:

Use power policies to set power caps and power savings for individual resources or groups of resources.

To remove a policy from a target select a resource and click Remove. The resource will no longer be

Targets
Remove Search the table... earch
Select| Name 3] Statu

Figure 7-71 Removing a policy - 3

7. You can confirm that the policy was removed by checking the task status as

follows:

a. First, click Task Management — Active and Scheduled Jobs in the IBM

Systems Director navigation pane. You see the display shown in
Figure 7-72. Click the remove job that you have just run.

Active and Scheduled Jobs

Delete

Select] Name

ooOoooo

ke Suspend Resume Run No [Actions _w] | |Search the table... || S==rch

& | Status 3] Progress 3] Last Run S'c] Description
Collect Inventory - May 22, 2009 2:21:29 PM EDT Complete (DI 100% Complete Run once o
Import Updates - May 22, 2009 10:51:41 AM EDT Complete [IIITIIT 1009 Complete Run once o
Install Updates - May 22, 2009 11:10:29 AM EDT Complete (DI 100% Complete Run once o
Remove System Powep Capping Policy - 13 June 2009 6:39:38 PM Complete [IIITIIT 1009 Complete Run once o
Remove System Powel-Mode Policy - 13 June 2009 4:25:55 PM | Complete (DI 100% Complete Run once o
Remove System Power Mode Policy - 13 June 2009 5:04:48 PM | Complete [IIITIIT 1009 Complete Run once o

Figure 7-72 Removing a policy - 4
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b. You see the display shown in Figure 7-73. You can browse the four tabs
just as you would for a policy apply.

Two tabs of interest here are the Targets tab and the Logs tab. First click the
Targets tab to confirm the list of targets that have been removed.

Active and Scheduled Jobs -

Active and Scheduled Jobs = Remove System Power Capping Policy - 13 June 2... (Properties)

Mame: Remove System Power Capping Policy - 13 June 2009 6:39:38 PM

General Targets History Logs

List of Job Targets:

IBM 8204 EBA Q041101

IBM 8204 EBA Q041102

Figure 7-73 Removing a policy - 5

c. Second, click the Logs tab to view the message log for the remove
(Figure 7-74). You can use this to help resolve any errors experienced
during the remove.

Activations Logs

Sat Jun 13 18:41:55 EDT 2009-Level:1-MEID:0--MSG: Job "Remove System Power Capping Policy - 13 June 2009 6:3%:38 PM" activated.

Sat Jun 13 18:41:55 EDT 2009-Level:200-MEID:0--MSG: Subtask "Remove System Power Capping Policy” activated.

Sat Jun 13 18:41:55 EDT 2009-Level:200-MEID:0--MSG: Starting clients

Sat Jun 13 18:41:55 EDT 2009-Level: 100-MEID:0--MSG: Clients started for task "Remove System Power Capping Policy”

Sat Jun 13 18:41:55 EDT 2009-Level:200-MEID:0--MSG: Subtask activation status changed to "Active".

Sat Jun 13 18:41:55 EDT 2009-Level:200-MEID:0--MSG: Subtask activation status changed to "Active".

Sat Jun 13 18:41:55 EDT 2009-Level:1-MEID:0--MSG: Job activation status changed to "Active".

Sat Jun 13 18:41:55 EDT 2009-Level: 100-MEID:23303--MSG: IBM 2204 ESA Q041101 client job status changed to "Completa".

Sat Jun 13 18:41:55 EDT 200%-Level:200-MEID:22303--MS5G: Policy System power capping policy has been removed from IBM 8204 ESA Q041101
Sat Jun 13 18:41:55 EDT 200%-Level: 100-MEID: 23304--MSG: IBM 8204 ESA Q041102 client job status changed to "Completa".

Sat Jun 13 18:41:55 EDT 2009-Level:200-MEID:23304--MS5G: Policy System power capping policy has been removed from IBM 8204 ESA Q041102
Sat Jun 13 18:41:55 EDT 2009-Level:200-MEID:0--MSG: Subtask activation status changed to "Completa”.

Sat Jun 13 18:41:56 EDT 2009-Level: 1-MEID:0--MSG: Job activation status changed to "Complete".

Figure 7-74 Removing a policy - 6
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8. If you look at the trend data for the systems that have had the policy removed
you notice that, although the policy has been removed, the policy setting is
still active. An example is shown in Figure 7-75 for one of the systems that we
removed the policy from in the preceding steps. The power cap is still set to
the policy setting of 400 watts.

Trend Data L N
Target: [18M 8204 E8A QO41101 [~]
Time period: Custom settings
Chart: Options

[ Refresh Trend Data ]

=28 [@)la
IBM 8204 E 8A Q041101
&30
00—+ —+ —— ===
a0
700
630
600
250
500 == Maximum power cap
450 == Minimum guaranteed power cap
400 | — - — — b .
]='_:r — —-—e== Mirimum pover cap

350 i o | e—
0 L oo Sl = = Povier cap
250 = Minimum outpLt posner
0 T = S D, U U = Mlaximum output power
150
100 — Oyersge output pover

50 = Ayerage input poner

1}

LRSS EDaR, ", L

ﬁﬁﬁﬁ@ ﬁﬁﬁﬁﬁﬁﬁﬁ

Figure 7-75 Removing a policy - 7
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9. Now that the policy has been removed we can interactively deactivate the
power cap setting as follows:

a. Navigate to Active Energy Manager Resources (View Members).

b. Right-click the resource you want to change the setting for.

c. Select Energy — Manage Power — Power Capping or Power Savings.
d. Deactivate the setting as appropriate.

10.Confirm that the power savings or power capping setting has been disabled
by checking the trend data. The trend data for our example system is shown
in Figure 7-76 on page 360.

Note that it also possible to remove a policy by applying another policy. For
example, you could effectively remove a power capping policy by applying a
power capping policy to deactivate power capping. Refer to 7.5.4,
“Deactivating a policy” on page 350 for more details.
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Figure 7-76 Removing a policy - 8
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7.5.6 Editing a policy

You can edit a power policy using the Power Policy Editor wizard.

To edit a policy, follow these steps:

1.

From the Active Energy Manager home page, click Work with power
policies in the Manage section.

In the display shown in Figure 7-77, select the policy that you want to edit,
and click Edit policy to start the Power Policy Editor Wizard.

Power Policies | h. N

Use power policies to set power caps and power savings for individual resources or groups of resources.

Target Resources

|18M 8204 EBA Q041102,1BM 8204 E8A Q041101 [v|

Policies
[ Creat= policy... | [ Create like... | [ Edit pojjey... | [ Delete | [Apply | | [Actions v Search the table..

Select| Name - J§e « | Targets # | Des
O EDeactivate system power capping System power capping Dea
O EDDeactivate system power savings| System power savings Dea
[0 | =Group power capping policy Group power capping Acti
[] ==ZStatic power savings policy System power savings Acti
JSystem power caping policy System power capping IBM 8204 ESA Q041102, IBM Acti

Figure 7-77 Editing a policy

. Use the Power Policy Editor Wizard to make your desired changes. Notice
that all policy settings except the policy type can be changed. If you need to

change the policy type, you must create a new policy.

. When you have finished, click Finish.

If the policy you are editing is currently applied to targets, then the new, edited
policy is re-enforced on all targets.

7.5.7 Deleting a policy

Deleting a policy has the effect of removing the policy from the systems and
groups to which it was applied. However, if you simply want to deactivate a policy
rather than delete it, a better option would be to remove the policy from the
systems and groups to which it has been applied. Refer to 7.5.4, “Deactivating a
policy” on page 350 and 7.5.5, “Removing a policy” on page 353.
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If you really want to delete a policy, follow these steps:

1. From the Active Energy Manager home page, click Work with power
policies in the Manage section.

2. You see the display shown in Figure 7-78. Select the policy that you want to
delete, and then click Delete.

Power Policies A N

Use power policies to set power caps and power savings for individual resources or groups of resources.

Target Resources

[1BM 8204 EBA Q041102,18M 8204 ESA Q041101 |v|

Policies
[ Creat= policy... | [ Create like... ][ Edit policy... | [ Defgte | [Apply | | [Actions _w Search the table.

Select| Name ~ | Type « | Targets « | Deg
O EdDeactivate system power capping System power capping Deg
O EDeactivate system power savings| System power savings Deg
[0 | = Group power capping policy Group power capping Act]
I Static power savings policy System power savings Act]
[0 | ==35ystem power caping policy System power capping IBM 8204 ESBA Q041102, IBM Act

l«|page 1 of 1 [>I¥] |1 Selected: 1 Total: 5 Filtered: 5

Figure 7-78 Deleting a policy

3. Click OK on the confirmation window.

First the policy is removed from any targets to which it is applied, and then the
policy is deleted and removed from the Power Policies window.

7.6 Using the command-line interface

362

IBM Systems Director includes a library of commands that you can use to
configure or perform many of the systems-management operations that can be
accomplished from IBM Systems Director Web console.

For a complete list of IBM Systems Director commands, refer to:
http://publib.boulder.ibm.com/infocenter/director/v6rlx/index.jsp?topic
=/director.cli_6.1/fqm0_r_cli_a_to_z.html

Active Energy Manager commands are invoked through the standard IBM
Systems Director systems management command-line interface (smc11)

mechanism.
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For detailed information about Active Energy Manager commands, refer to:

http://publib.boulder.ibm.com/infocenter/director/véerlx/index.jsp?topic
=/aem_410/frb0_r ref commands preferences.htm]

All Active Energy Manager commands support two general types of output:
comma-separated values (CSV) file and verbose. CSV file output is used for
importing data directly into another database application or to be viewed with a
spreadsheet application. The CSV output column headers are not translated
whereas verbose output is translated. Error messages are sent to the standard
error output device and all commands return a status code.

7.6.1 Active Energy Manager CLI commands description

Table 7-3 shows the general information commands. These commands are used
to display and change general information about Active Energy Manager
resources.

Table 7-3 General information commands

Command Description
Ispowerobjects List the Active Energy Manager resources
Ispowerinfo List the power information for the specified Active

Energy Manager resources

chpowerinfo Update power information for the specified Active
Energy Manager resources

Table 7-4 shows global preferences commands. These commands are used to
display and change global Active Energy Manager properties.

Table 7-4 Global preferences commands

Command Description
Isproperties Display the global Active Energy Manager properties
chproperties Change the global Active Energy Manager properties
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Table 7-5 shows the metering commands. These commands are used to manage
metering for, and query metered data from Active Energy Manager resources.

Table 7-5 Metering Commands

Command

Description

Iscollect

List the status of data collection for the specified objects

startcollect

Start data collection for the specified objects

stopcollect Stop data collection for the specified objects

Ispowerlast Display the summary average watts for Active Energy
Manager resources

Istrenddata List the metering information for the specified Active

Energy Manager resources

Table 7-6 shows power management commands. These commands are used to
manage the power settings for Active Energy Manager resources.

Table 7-6 Power Management Commands

Command Description

getpcap Display the current power cap values for the specified
Active Energy Manager resources

setpcap Set the current Pcap values for the specified Active
Energy Manager resources

getpsaver Display the current power savings settings for the
specified Active Energy Manager resources

setpsaver Set power savings for the selected Active Energy
Manager resources

Ispolicy List policy attributes

chpolicy Create, modify and delete policies

setpolicy Activate a policy for the specified Active Energy
Manager resources
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7.6.2 Active Energy Manager CLI command examples

Note: System names might not be unique. Certain commands act on all
systems with the specified name. To target a particular system that has a
name that is not unique, identify the system by specifying its unique
hexadecimal ID. (Use the smc1i 1spowerobject command to list them all.)

The following list includes Active Energy Manager CLI command examples:
» Display the global properties:
smcli Tsproperties
» List objects for a particular system type named Powerunit:
smcli Tspowerobjects -t "PowerUnit"
» List the collection status for all Active Energy Manager resources:
smcli Tscollect -a
» List the collection status for a system with the name Machine:
smcli 1scollect -n Machine
» Get the input power for the specified resource at the specified interval:
smcli 1strenddata -n 0x171 -r "9/30/08 10:10:49 AM,9/30/08 10:20:49 AM"
» Get all input power for the specified resource until the specified time:
smcli Tstrenddata -n 0x171 -r "9/30/08 10:20:49 AM"
» Display the average watts for a system with the name Machine:
smcli Tspowerlast -n Machine
» Get the input power for the specified resource from the last hour:
smcli Tstrenddata -n 0x171
» Get the Pcap for a system with the name Machine:
smcli getpcap -n Machine
» Get the power savings for a system with the name Machine:
smcli getpsaver -n Machine
» Get the information for a policy with the name mypolicy:
smcli Tspolicy -p mypolicy
» Change the global property named meteringlnterval:

smcli chproperties -p meteringInterval=5
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» Set the static power savings mode for a system with the name Machine:
smcli setpsaver -n Machine -p static

» Set dynamic power savings (favor performance) mode off for a system with
the name Machine:

smcli setpsaver -n Machine -p dynamic,favorperformance=off
» Set the power information for the resource specified:
smcli chpowerinfo -p altitude=600
» Set the Pcap for a system with the name Machine:
smcli setpcap -n Machine -p 165
» Start collecting data for a system with the name Machine:
smcli startcollect -n Machine
» Stop collecting data for a system with the name Machine:
smcli stopcollect -n Machine
» Create a policy named myPolicy:
smc1i chpolicy -p myPolicy,policytype=capping,pcap=200
» Activate a policy named myPolicy:
smcli setpolicy -p myPolicy -n 0x0adl
» Update a policy named myPolicy:
smcli chpolicy -p myPolicy,pcap=350
» Remove a policy named myPolicy:
smcli chpolicy -r -p myPolicy

It is possible to combine these commands with shell scripts from Linux or AlX.
For example to display all systems with Pcap activated, and their values, use this
command:

for j in $(/DirRoot/bin/smcli 1scollect -a |cut -d, -f2);do smcli
getpcap -n $j|grep -i true;done

In Windows, you can use a batch file or script. For example, to list the collection
status every 5 seconds, create a .vbs file and include the following lines:

set wshshell = wscript.CreateObject ("WScript.Shell")
while true

WshShell.Run "c:\DirRoot\bin\smcli 1scollect -a"
wscript.sleep 5000

wend

Run the script by typing cscript file.vbs from the command line.
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Using a PDU with Active
Energy Manager

You can use an intelligent power distribution unit (IBM brands its intelligent PDUs
as PDU+) to monitor power data of systems that cannot connect to Active
Energy Manager through a service processor (such as a BMC, IMM, or HMC).
Using a PDU+ with Active Energy Manager allows you to broadly monitor
systems in the data center. After the PDU+ is discovered by Active Energy
Manager, you can monitor power data from each PDU outlet group and the entire
PDU.

Note: This chapter primarily describes the PDU+, the intelligent power
distribution unit from IBM. Active Energy Manager also supports iPDUs from
other vendors, such as Raritan.

In this chapter, we discuss the following topics:

8.1, “Understanding the concept of using a PDU+” on page 368
8.2, “Setting up the PDU+” on page 373

8.3, “Configuring the PDU+” on page 381

8.4, “Monitoring the PDU+” on page 389

8.5, “Logical outlet grouping” on page 410

vVvyyvyVvyy
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8.1 Understanding the concept of using a PDU+

In this section, we explore the concept of using an IBM PDU+ with Active Energy
Manager.

8.1.1 An overview of the PDU+

A PDU+ performs the same function as a standard PDU in that it controls power
distribution and provides circuit protection to rack mounted devices. In addition, a
PDU+ has extra intelligence that enables it to act as an Active Energy Manager
endpoint.

A PDU+ can report power and thermal data to Active Energy Manager for
existing systems that do not have these capabilities built in. In other words, a
PDU+ provides some Active Energy Manager functionality for devices that
otherwise cannot be managed by Active Energy Manager.

The PDU+ provides the following Active Energy Manager functions:

» Monitor power data
» Monitor thermal data

You can connect the following devices to a PDU+ and then use the PDU+ to
report information to Active Energy Manager:

Existing systems
Storage

I/O drawers
Non-1BM systems
Older IBM systems

vyvyVvyyvyy

PDU+ devices provide data to the IBM Systems Director server using built-in
Simple Network Management Protocol (SNMP) support. SNMP is an
open-industry standard for monitoring and managing network attached devices.

The way a PDU+ manages power depends on whether the connected devices
support Active Energy Manager functionality:
» Devices that do not support Active Energy Manager functionality

The PDU+ reports power usage at the outlet group level, not by outlet.
Therefore, we recommend that you connect only one device per outlet group.
Otherwise, you cannot distinguish the power consumption of one device that
is connected to a outlet group compared with another device that is
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connected to the same outlet group. In this case, you need to consider which
devices to connect to each power outlet of the PDU+ to obtain meaningful
data.

» Devices that support Active Energy Manager functionality

Power can be monitored at the outlet level. A child node for each outlet, rather
than for each outlet group, is present under the PDU+ node in the Active
Energy Manager console display.

Figure 8-1 shows an example of a rack with four managed servers. The power for
each server is supplied by a corresponding PDU+ that is installed in the sides of
the rack. Each of the power supplies in each of the servers is connected to a
separate PDU+ outlet group. This configuration is recommended but is not
mandatory.

"

=78

Figure 8-1 A rack with four system drawers and four PDU+ supplying power
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8.1.2 Supported PDU+ models

Support for the PDU+ is new with Active Energy Manager 4.1.1. At the time of
writing, the following PDU+ models are supported:

» IBM DPI C13 PDU+ (IBM part numbers 39M2816, 39M2818)

» IBM DPI C13 3-phase PDU+ (IBM part numbers 39M2817, 39M2819,
43V6045, 43V5994, 44V3897)

» IBM Ultra Density Enterprise PDU C19 PDU+ (part number: 71762MX |
model: 43V5967)

» IBM Ultra Density Enterprise PDU C19 3 phase 60A PDU+ (part number:
71763MU | model: 43V5968)

You can find support information about these PDU+ models at:

http://www.ibm.com/systems/support/

For detailed information about these PDU+ models, refer to the installation and

maintenance guide, which is available at:

ftp://ftp.software.ibm.com/systems/support/system x pdf/43v6030.pdf

IBM DPI C13 PDU+ and IBM DPI C13 3-phase PDU+

The IBM DPI C13 PDU+ and IBM DPI C13 3-phase PDU+ models have 12
power outlets for connecting devices. Figure 8-2 shows the components and
controls on the front of the DPI C13 PDU+ and the DPI C13 3-phase PDU+.

Reset button Circuit breakers
RS-232 serial
connector LED
h“DBI EEEE-EEEE@®
Dl X
e
RJ-45 LAN Operatlon n T~ Input power
connector \ mode DIP switch Power outlets connector
RJ-45

console connector

Figure 8-2 Front view of DPI C13 PDU+ and the DPI C13 3-phase PDU+
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IBM DPI C19 PDU+ and IBM DPI C19 3-phase PDU+

The IBM DPI C19 PDU+ and IBM DPI C19 3-phase PDU+ models have nine
power outlets for connecting devices such as workstations, servers, and printers.
Figure 8-3 shows the components and controls on the front of the DPI C19 PDU+
and the DPI C19 3-phase PDU+.

Reset button Circuit breakers

RS-232 serial
connector

Input power

RJ-45 LAN Operatlon )
connector mode DIP switch Power outlets connector
RJ-45

console connector

Figure 8-3 Front view of DPI C19 PDU+ and the DPI C19 3-phase PDU+

Figure 8-4 shows the power outlets on the rear of the DPI C19 PDU+ and the
DPI C19 3-Phase PDU+.

C13 Labels indicating associated
outlets breakers on the front of the PDU

Figure 8-4 Rear view of DPI C19 PDU+ and the DPI C19 3-phase PDU+

For a description of the terms used in these figures, refer to the installation and
maintenance guide, which is available at:

ftp://ftp.software.ibm.com/systems/support/system x_pdf/43v6030.pdf

8.1.3 PDU+ outlet groups

PDU+ power outlets are combined together into outlet groups (also known as
load groups). Each outlet group is protected by one of the PDU+ circuit breakers.
If the power that is drawn by the outlets associated with a outlet group exceeds
the rating of the circuit breaker, the breaker trips, and power is cut to the outlet

group.
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Table 8-1 shows the power outlets associated with each outlet group of the DPI
C13 PDU+ and DPI C13 3-phase PDU+, as shown in Figure 8-2 on page 370.

Table 8-1 Outlet groups of the DPI C13 PDU+ and DPI C13 3-phase PDU+

Circuit breaker (outlet group) number Associated front power outlets

1 1and2

3and 4

5and 6

9 and 10

2
3
4 7 and 8
5
6

11 and 12

Note: C13 PDU+ monitors power consumption from each outlet group, not
from each outlet. If you want to recognize power consumption by each
systems, connect system power cords into different outlet group separately.

Figure 8-5 shows how the outlet groups are displayed in the Active Energy
Manager console.

Load Groupl Load Group2 Load Group3 Load Group4 Load Group5 Load Group6

JIIXTETIIIL

J1&J2 J3 & J4 J5 & J6 J7 & J8 J9 & J10 J11:&1312

Figure 8-5 COutlet group graphical view
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Table 8-2 shows the power outlets that are associated with each outlet group of
the DPI C19 PDU+ and DPI C19 3-phase PDU+, as shown in Figure 8-3 on
page 371 and Figure 8-4 on page 371.

Table 8-2 Outlet groups of the DPI C19 PDU+ and DPI C19 3-phase PDU+

Circuit breaker
(outlet group) number

Associated front
power outlet

Associated rear
power outlet

1

1

1A

Not applicable

3A

Not applicable

5A

2
3
4
5
6

2
3
4
5
6

Not applicable

8.2 Setting up the PDU+

In this section we describe the tasks necessary to set up the PDU+ for first-time

use.
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8.2.1 Connecting the PDU+ to a LAN

By connecting the PDU+ to a local area network (LAN), you can monitor the PDU
power outlets and digital outputs over a network through the PDU+ Web
interface. You connect a router or switch to the RJ-45 LAN connector on the
PDU+ using an Ethernet cable, as shown in Figure 8-6. You can then monitor the
PDU+ from a computer that is connected to the same TCP/IP network.

Ethernet cable

Router

Figure 8-6 Connecting the PDU+ to a LAN

8.2.2 Configuring the IP address

To communicate with the PDU+, you must first determine the device’s default IP
address. After you determine the default address, you can log in using the PDU+
Web interface and change the IP address to one suitable for your network.
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To configure the PDU+ IP address follow these steps:

1. First, connect the console. Use the DB9-to-RJ45 cable that comes with the
PDU+ to connect the serial (COM) connector on a workstation or notebook
computer to the RJ45 console connector on the PDU, as shown in Figure 8-7.

Note: A PDU+ default IP address is not published. An initial IP address is
configured when you first log in to console with the DB9-to-RJ45 cable, but
there is no guarantee that this IP address is the default IP address for any
other PDU+. Therefore, we recommend that you connect the console to
change the IP address. Also, you must use the cable that ships with the
PDU-+. It is a special cable. Standard serial cables will not work.

console
connector

Serial
connector

Figure 8-7 Connecting the console using the DB9-to-RJ45 cable

2. After you connect the PDU+ using the DB9-t0-RJ45 cable, run HyperTerminal
to access the PDU+ console. Use the following values to set the
HyperTerminal options:

— Baud rate = 9600 bps
— Data bit=1

— Parity = None

— Stop bits =1

— Flow control = None
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3. Click OK to start the session, then press any key to display the password
prompt dialog box, shown in Figure 8-8. Enter the password. The default is

passwOrd.
“i webard - HyperTenmingl B =0l =]
Fie Edt vew cdl Trasir Helo
ole| (3| solE| =
= |

Enter Password: _

iConneched Cio0; 23 [anr=ge [E o e T e e T e e G

2

Figure 8-8 Enter a password

4. In the IBM DPI Configuration Utility panel, select option 1. IBM DPI Settings,
as shown in Figure 8-9, to set the IP address and other information.

& d - HyperTerminal N =10 x|
Bk Edt ¥ew Cd Transfr Help
Oj=] =& o &
5|
' [ IBMDPICorfiguratonUtlcy 1 !

e e e e e e o

1. IBM DPI Settings

2. Reset Configuration bo Default
3. Restart IBM DRI

0. Exit

Flease Enter Your Choice == _

Connected ChonL 53 [ahERA REOOAFFL  [SCRGLL  [cARs |MMM [Caotore  [Proted

Figure 8-9 IBM DPI PDU+ console top menu
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5. Select option 1. Set the IP Address, Gateway Address and MIB System
Group to configure the IP as shown in Figure 8-10. You can also set the other
network information.

@, iPDU - HyperTerminal B ER]

File Edt WView Cal Transfer Help
O & & DB

1. IBM DPI Settings

2. Reset Configuration to Default
3. Restart IBM DPI

0. Exit

Please Enter Your Choice == 1

Set the IP Address, Gateway Address and MIE System Group
Set IBM CPI Control Group

Sek Write Access Managers

Set Trap Receivers

Sek Date and Time

Set Superuser Name and Password
Ernail Mokification

Set Multi-User s

Sek IBM DPI Information

Settings and Event Log Summary
Back. to Main Menu

-

1,
2,
3
4,
5
&,
7.
g
9,
0.
0.

Please Enter Your Chaoice =

<.| =1

Connected 0:01:54 Autodetect | 9500 8-N-1
Figure 8-10 IBM DPI Settings menu
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6. When completed, you can then access the PDU+ from the network, as shown

in Figure 8-11.
=T
Fie B8 fow Sl Traofw e
nls| =8| sl e
- =
3, Sek Mulki-User s
10, Set IBM DPI Information
11. Settings and Event Log Sumimary
0. Back ko Main Menu
Please Enter Your Choice == 1
#=s=s====ss=s==sss===ss===s==sssssssssssss==sssss=sssomsssssss========soo==ssssé
! [ IBM DPI Configuration Utiliey ]
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Figure 8-11 IP Address Settings menu
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7. When the IP configuration is complete, you can use the PDU+ Web interface
to change network settings as well as other information. Open a browser, and
then use http://ip_address to start the Web interface to the PDU+ as shown
in Figure 8-12.

i | | htip:i9.42.170.24%/

] Global Print |} IBM Business Trans--- || IBM Standard Softw-- | | IT Help Central | | World Community Grid

11504 DIP1 VO204.000 1

2 Network Configuration of IBM DPI
i: Power Management
IP Address 9.42.170.249
“as Gatewsay Address 9.42.170.1
221 System
Sulbnet Mask 255,255.254.0
ce DNS Address 0.0.0.0
111 Network
Configuration
Control
Access Control L Save
i Ae e i e, R A S 8 i A ot e B

Figure 8-12 Network Configuration panel on the Web interface

8.2.3 Changing the default user ID and password

By default, authentication is not required to allow Active Energy Manager to
access the PDU+, since AEM first attempts access using the default credentials:

» User name = USERID
» Password = passwOrd

If you prefer, you can change the user name and password to prevent
unauthorized users from accessing the PDU+ using the following default settings:
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To change the user name and password, follow these steps:
1. Open a browser to the PDU+ Web interface.
2. In the left panel area, click System — Configuration as shown in

Figure 8-13.

Global Print

i35 System

Configuration

IEM Business Trans

hitp:9.42 170 243/

IEM Standard Softw | IT Help Ceniral ‘World Community Grid

Superuser User Hame USERID
Superuser Pazswoid 0999889

|dentification Confirm Superuser

Password ks
Multi-User
Date & Time Ve

Trap Receivers
Email Notification

External Links Restan System

¥ w

> < »

B e e o I TU D PP SRIREECE R

Reseat to Default

o) R SRS T

Figure 8-13 User name and password panel on the Web interface

3. Enter the user name and password that you want to use.
4. Click Save to apply it.

8.2.4 Connecting an environmental monitoring probe to the PDU

The environmental monitoring probe has a built-in temperature and humidity
sensor and enables you to monitor remotely the temperature and humidity of the
environment in which the probe is operating.

The probe is standard with the PDU+, except for the DPI C13 3-phase model,
where it is available separately. Connect the environmental monitoring probe to
the RJ-45 console connector on the PDU+ as shown in Figure 8-14.
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Environmental
monitoring

““Ethernet cable

Figure 8-14 Connecting the environmental monitoring probe to the PDU+

8.3 Configuring the PDU+

In this section, we explain how to configure PDU+ to connect to Active Energy
Manager 4.1.1 through a TCP/IP network.

After the PDU+ is set up, power and thermal data from the PDU+ is delivered to
Active Energy Manager by SNMP communication. In addition, Active Energy
Manager can monitor power consumption from the entire PDU+ as well as from
each outlet group.

To configure the PDU+ in Active Energy Manager, you need to first discover the
PDU+ so that it can communicate with Active Energy Manager. Then, you can
assign managed systems to any of the outlet groups. We describe these steps in
the sections that follow.

8.3.1 Discovering the PDU+

Before you can configure the PDU+, you must discover it. Active Energy
Manager provides many different ways to discover the PDU+. We describe the
simplest method here. Follow these steps:

1. In IBM Systems Director 6.1, start the System Discovery task (Figure 8-15 on
page 382) and follow these steps:

a. Select Single system (IP address) if you need to discover only one PDU+
by IP address.

b. Enter the IP address that is assigned to PDU+.
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c. Choose Power Unit as a resource type.
d. Click Discover.
The PDU+ is updated in the Discovered Systems table.

Note: If the PDU+ that you discover already exists in Active Energy
Manager, the PDU+ is not updated in Discovered Systems table.

System Discovery

Select the discovery method

@'Single system (IP address)
OP—-lultipIe systems (Range of IP addresses)
C}Single system (Hostname)

IP address:
e .42 L1170 . 248

Select resource type:

Power Unit ™

Discover

Discovered Systems

Actions ™

Mame + | Type % | Access ¢ | Problems %
BEPDU+_nol Power Unit B oK B ok
LR WL XS r— Y S S T T S g Sy - w— Lo T S e e g A e

Figure 8-15 Discovering the PDU+ using the System Discovery task

Note: PDU+ devices that are configured with SNMP v3 or an SNMP v1/2c
with community name other than public can be discovered only using the
Advanced System Discovery option. For more information about
discovering PDUs using Advanced System Discovery, refer to “Discovering
PDU devices using advanced system discovery” on page 156.
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2. After discovering the PDU+, it appears in the Active Energy Manager
Resources group as a device of type Power Unit.

To find the device, in the Active Energy Manager Resources window, enter
power unit and then click Search, as shown in Figure 8-16.

Navigate Resources

Active Energy Manager Resources (View Members)

Sel... | Mame & |Average... & |A\rera... ¢ | IP Addr... % 'Tvpe S

0 | BEPDU+_noil 122 122 9.42.170.248 Power Unit

e B e A ARR R B e B 8B et A SRR b e S AR A B M B AR Am it AR a A T AR A

Figure 8-16 Discovered PDU+ is shown in Active Energy Manager Resource group

3. Click the name of PDU+ (in this example, PDU+_no1). Then, go to the Active
Energy tab to verify whether PDU+ firmware fully supports Active Energy
Manager.

If the Active Energy Manager support level is listed as Update needed (see
Figure 8-17), it means that an update to the PDU+ firmware is required before
Active Energy Manager can properly communicate with the device.

PDU+ firmware should be Version 0208 or later to work with Active Energy
Manager. The update is available from:

http://www.ibm.com/support/docview.wss?uid=psgIMIGR-5073205

Navigate ReSturces

Active Energy Manager... > PDU+_nol (Properties)

Name: DBFCU+_not[ Adions )

access: [l OK
Status: B OK

General || Active Status || Applied Activities | EventlLog | Inventory | Active Energy |

( Active Energy Manager support level: Update needed )
Last time metarad:
Average input power:
Average output power:
Minimum output power:
Maximum output power:

Figure 8-17 Active Energy tab indicating the PDU+ requires a firmware update
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4. After updating the firmware, Active Energy Manager support level should be
listed as Full. Also various power information is displayed, as shown in
Figure 8-18.

Navigate Resources

Active Energy Manager... = PDU+_no1l (Properties)

MName: @PDU+_n01

Access: @l OK
Status: B OK

B

General Active Status Applied Activities Event Log Inventory
Active Energy Manager support level: Full

Last time metered: Tuesday, June 2, 2009 5:21:06 PM EDT
Average input power: 122 watts

Average output power: 122 watts

Minimum output power: 119 watts

Maximum output power: 124 watts

Ambient temperature: 34 Celsius

Minimum ambient temperature: 34 Celsius

Maximum ambient temperature: 324 Celsius

=, e e

Figure 8-18 PDU+ Active Energy tab after updating firmware
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8.3.2 Assigning systems to an outlet group

In this section, we describe how to configure the outlet groups. To explain the
process, we base our instructions on a configuration where a server named
non_IBM_server is connected to PDU+ Outlet Group 1 as shown in Figure 8-19.

Active Energy Manager

Js Je J7 a8 J9 J10 Ji1 J12

Figure 8-19 Non_IBM_server connected to Outlet Group 1
With the DPI C13 PDU+ and DPI C13 3-phase PDU+, power outlets are divided

into six outlet groups. To monitor power data from each outlet group, edit the
outlet group and assign a managed system.
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To assign a managed system to each outlet group in this example, follow these
steps:

1. Right-click the name of PDU+ (in this example PDU+_no2), and then select
Energy — Configure Metering Device as shown in Figure 8-20.

Navigate Resources

Active Energy Manager Resources (View Members)

[ Actions '] |pdu+_no w|[ Search ]

Sel... J Name $ | Average ... ¢ J Avera... CJ IP Addre... & J Type iJ De
O @PDU+_n01 122 122 9.42.170.248 Power Unit 1B
BEPDU+_nod Related Resources p | 2.42.170.249  Power Unit 1B

Topology Perspectives »

Create Group

E Manage MIBs...
Remaove...
Rename...

E SMNMP Browser

Add to »
»
Inventory » Energy Cost Calculator '
Release Management » Trend Data ;
Security » 4
System Configuration » 1
System Status and Health »
Properti :
|4] Page 1 of 1 #|m Loﬁ es 1 52 Filtered: 2
Lottt A% e b T s i

Figure 8-20 Selecting Configure Metering Device to edit each outlet group
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2. Select Outlet Group1, as shown at fl in Figure 8-21, and then click Edit to
assign a managed system.

Note: As shown at fin the figure, click Advanced configuration if you
want to launch the PDU+ Web console interface directly to change PDU+
parameters.

Configure Metering Device
:
Js J& J7 Js 39 310 J11 J12 §
8Ll 2@ = = 71
5 .
) 4 g 0
= 5 L3 E:

L0 g -.:_:.

Qutlet Groups for PDU+_no2 1
[ Edit... ] [ Actions '] Search the table... ]
sel.. | Name s | Type 4
(s} Outlet Group 1 Outlets 11 12 ) 5
"y Outlet Group 2 OQutlets 13 14 4
O Outlet Group 3 Outlets 15 15 4
"y Outlet Group 4 Outlets 17 18 1
&) Outlet Group 5 Outlets 19 110 {
=y Qutlet Group 6 Qutlets 111 112 1
\l1|<]| Page 1 of 1 [»[w] |1 Selected: 1 Total: 6 Filtered: &

Advanced configuration i
Launch advanced configuration application for this device i

Figure 8-21 Configure Metering Device task for outlet groups
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3. Inthe Outlet Group 1 Edit task, select Metered Resources, and then click
Add resource to create a managed system as a metered resource, as shown
in Figure 8-22. If the metered resource already exists, click Browse to find it.

_

Ji Jz Js J4 Js  J& J7 Ja J3  Jio Jii Jiz

Device name: PDU+_no2
Outlet group: 1
Outlets: 1112

Select the resource plugged into this group of outlets. If IBM Systems Director does not support]
discovery of the resource, use the Add resource link to define the resource. Select None if no

resource is plugged into the outlets. i
( ClMetered Resources [ gajects [#]| Browse... | Add resource )

U Nane i

<

Figure 8-22 Assign a managed device to Outlet Group 1

4. Enter the name of system to which you connected Outlet Group 1, as shown
in Figure 8-23, and a description (which is optional). The name is shown as a
logical module in the Active Energy Manager resources group.

Tip: For IT equipment with multiple line cords, associate the same
resource name each of the PDU outlets or outlet groups into which the line
cords are plugged to show the total power for that resource.

‘ Add Resource

#Name: |Non_IE=M Server

Description: 'Non_IEiM server that is unable to communicate with Active
Energy Manager 4.1.1 through Service Processor.

Figure 8-23 Add Resource window
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5. Finally, the system (in this example Non_IBM Server) that is connected to
Outlet Group 1 is created as a Logical Module, as shown in Figure 8-24.
Thus, Active Energy Manager monitors power data at the level of the
individual system just as it monitors power consumption by the service

processor.
MNavigate Resources
i
Active Energy Manager Resources (View Members) i
ogical moduid ~
Sel... | Name 2 | Averag... £ | Avera... 2 | IP Addre... £ | Type

(1 =non 1BM server

Figure 8-24 Logical Module from PDU+ Outlet Group is created

8.4 Monitoring the PDU+

In this section, we explain how to collect power data using the IBM PDU+ as well
as a supported Raritan PDUs with a scenario that uses different levels of
monitoring. We also cover how to monitor the power trend that is provided by
Power Domain redundancy environment.

A general PDU cannot monitor power; however, the IBM PDU+ enables you to
monitor remotely the power of systems that are connected to a PDU+ Outlet
Group using the TCP/IP network.

8.4.1 Monitoring power consumption

By using a PDU+, you can associate a system that cannot communicate with
Active Energy Manager with a PDU+ Outlet Group to monitor power through the
service processor and to provide power data to Active Energy Manager.

A logical module is an individual system under the Outlet Group and is the
minimum level of monitoring power. By integrating grouping features to Active
Energy Manager, you can monitor from the individual system level to the data
center level using raw power data that is provided from the logical module.
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In this scenario, we monitor power trends from the system that is associated with
the Outlet Group and then extend the monitoring range to the data center level as
shown in Figure 8-25. The monitoring area can be specified to fit your needs.

Individual System Level | Rack Level e§Data Center Level

Redbook Data Center

PDU+_no2 Web Server Zone

............................... Web Svr Rack#1 | ‘Web Svr Rack#2
IBM x3650 l X86 System 1 §
i , X86 System 2 |
I SAN Switch e 3 H
s i 3 X86 System3 |7 :
................................ i ‘ :
| 1BMx345 =1 X86 System 4 I— > B
| EXP500 Storage |- | Storage System o

I

DB Svr Rack#1 r DB Server Zone —|DB Svr Rack#2

IBM x345

Unix System 1

Unix System 2

800008008 00000080¢0080000000080080000000000000800000000000

Storage System

Figure 8-25 Scenario diagram: Monitoring power from individual system to data center

In this scenario, we cover the following topics:

1. Outlet Group monitoring (individual system level)
2. PDU+ (rack level) monitoring
3. Data center level monitoring

Outlet Group monitoring (individual system level)

Monitoring power of an individual system is key to determining the power
consumption of the data center. In this example, four different types of systems
are associated with each Outlet Group.

As shown in Figure 8-26, the Metered Resources field shows the IBM x3650,
which is an individual system that is monitored and which is considered a Logical
Module.
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Note: To configure an Outlet Group, refer to 8.3.2, “Assigning systems to an
outlet group” on page 385.

Configure Metenng Device

Ji Jz Ja J4 Js5  Je& J7 J2 Ja Jio Ji1 Jiz

a 2 3 4 3 &

Outlet Groups for PDU+_no2

[ Edit... ] [ Actions '] Search the table... i
Sel... | Mame 2 | Type & | Matered Resourced

(O outlet Group 1 Outlets 1112 IBM x3650 )

"y Outlet Group 2 Outlets 13 14

&) Outlet Group 2 Outlets 15 16 Legacy SAN Switch

=y Qutlet Group 4 Outlets 17 18 IBM %345

O Outlet Group 5 Outlets 19 110

(=) Outlet Group 6 Qutlets 111 112 EXPS00 storage

Figure 8-26 The systems connected to the PDU+ in this example

To monitor an individual system that is connected to each Outlet Group, follow
these steps:

1. In the Active Energy Manager Resources Group on the Active Energy
Manager home page, enter Togical module, and then click Search to find
individual systems that are connected to outlet groups (Figure 8-27).

Navigate Resources

Active Energy Manager Resources (View Members)

Actions ¥ logical module || Search

| Sel... | Mame g J Average Input Power £ J Average Ou... & J IP Ad...
[0 |=EXP500 storage
ol EIIBM %345
[0 | E3ILegacy SAN Switch

[0 @ =2x3650 server I

Figure 8-27 Individual systems as a logical module connected to outlet groups
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Note: Because a logical module in Active Energy Manager uses the
Average Input Power (externally metered) field to display power-trend data,
its power usage information does not display as a default field setting, as
shown in Figure 8-27.

2. To change the field setting, click Actions, and then click Columns as shown
in Figure 8-28.

Navigate Resources

Active Energy Manager Resources (View Membyg

Actions ¥ logical module

gel| Create Group

[ Active Energy Wanager Resources »

Impornt Groups

Y PR e A, | N W P Y
Figure 8-28 Changing the field setting in the Navigate Resources table

3. Select Average Input Power (externally metered) from the Available
Columns box, and then click Add to move to it to the Selected Columns box
(as shown in Figure 8-29). Click Up until it is located at the very top of the list
so that this column appears left-most in the Figure 8-30 on page 393 just after
the Name field.

Available Columns

[Available Capacity » Average Input Power (externally me ) {
Chanoed Date =gy Lo a1 e L i
Communication State Average Qutput Power Dowrfy
Compliance IP Addresses S
Controller Type B"'De ot g
Cooling State Ambient Temperature

PU Uti o
C.QU' :J - Exhaust Temperature j

Figure 8-29 Selecting the field
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The power-trend data now displays under the “Average Input Power
(externally metered)” column, as shown in Figure 8-30.

Note: Refer to 2.2.2, “Terminology” on page 45 for information about
Average Input Power (externally metered).

Active Energy Manager Resources (View Members) 1
logical module & || Search

{

Sel... J Name = Werage Input Power (externally metered) ?hﬁv

[0 | EIEXP500 storage
[0 EIIBM x345

[0 | E=aLegacy SAN Switch
[ EJx35650 server

A,

Figure 8-30 Power-trend data displays

4. To view the power-trend data of the individual system (in this example the IBM
x3650), right-click IBM x3650, and then select Energy — Trend Data, as
shown in Figure 8-31.

Navigate Resources

Active Energy Manaager Resources (View Members)

| Sel... | Name cJ Averad... ¥ J Avera... cJ IP Addres... $J

| O ==EXP500 storage
o EIIBM %345
' JIBM ¥3650  Related Resources »
O EJlLegacy SAl  Topology Perspectives 3
Create Group
Remaove...
Add to ]
g Energy Cost Calculator

Systern Status and Health ]

Properties

=t b e il o frenh o e, Sal s

Figure 8-31 Going to view power-trend of the individual system
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The power-trend data of the IBM x4650 (the individual system) displays on
the chart, as shown in Figure 8-32.

== (@]l

IBMx3650
400

360
320

i
g 200 §

Average Input Power (externally metered)

i s it it i a i > e i
& & k'l & A% o A% & & o
g & & B X L D N 42

Y ] N Y - N LN
8 $ & @ > @
;_\;:b@ & Io@.@ & & & ﬁ@ b‘§ ¢"§ b\r\b@ e:\“@

Time

A, AR o 5 A S Y e, T 5 i T

Figure 8-32 The individual system (IBM x3650) level power-trend monitoring view

e

PDU+ (rack level) monitoring

At the next level above monitoring individual systems, you can monitor power
trends of a rack, including all the systems that are connected to the PDU+, as

shown at @ in Figure 8-25 on page 390.
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To monitor a PDU+ that connects many different types of systems, follow these
steps:

1.

In the Active Energy Manager Resources Group, enter power unit, and click
Search to find the PDU+.

Right-click the PDU that you want to manage (in this example PDU+_no2)
and click Energy — Trend Data, as shown in Figure 8-33.

Active Energy Manager Resources (View Members)

|| Search

Figure 8-33 Searching for the PDU+
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192.1
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192.1
192.1
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4] <] Page 1 of 1 [»]¥] Inventory »| Energy Cost Calculato
~ — Release anagement » end Data

395



3. The power-trend information about PDU+no2 with rack-level monitoring
displays, as shown in Figure 8-34 on page 396.

RO i

PDU+_no2

= o=
= T

450

400 (2]

250 ( ) == Mindmum output pover
5 300 Maxd mum output poser

= Average oulpul power

0 Il indmurm input povwer

200 W acdmum nput Power

150 Average input power

100

Information everts

», » Y
&* \@b&&:\f@ g@f@i‘?iﬁﬁﬁﬁg @ Hesource Legacy S&N Switch was added to IBM Systerns Director, )
\ \ \ O Ly v
cs@ FFE 008 o @@

Figure 8-34 Last 6 hours power trend data of the PDU+ (rack level) monitoring

In the figure at fl, when the average input power reaches the maximum during
the monitoring period, it is recorded. Alternatively, as shown at f, when the
average input power reaches the minimum during the monitoring period, it is
recorded. If any event information occurs (in this example the Logical Module
is added to the PDU+ Qutlet Group), for example as shown at f}, it also
displays on the power-trend chart.
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Data center level monitoring
By using IBM Systems Director grouping feature, you can monitor the power

trends of entire systems in the data center as a group. (For more information, see
in Figure 8-25 on page 390.)

For data center level monitoring using the grouping feature, follow these steps:

1. In the Groups Navigate Resources area, click Create Group to generate the
group (in this example Redbook DataCenter) that includes all the system in
the data center.

Note: Refer to 4.6.3, “Customizing the Active Energy Manager resource
group” on page 131 for more information.

MNavigate Resources

Groups (View Members)
[ Create Group ] [ Actions ™ Search the table...
Sel... | Name & | Type
il O Active Energy Manager Resources (69) Dynamic: Any
[F] 59 All Network Systems (0) Dvnamic: System
il 04 All Operating Systems (0) Dynamic: Operating System
[F] BT All Systems (53) Dynamic: System
il 0 Groups by Access (3) Static: Group
[F] 07 Groups by Agent (3) Static: Group
il 9 Groups by Status (2) Static: Group
[F] 09 Groups by System Type (8) Static: Group
. 59 Other Groups (0) Static: Group
¥ L Parsonal Groups (&) Static: Group
( v {7 Redbook DataCenter (D) Static: System )
ad| 45 Update Groups (10) Static: Group
L Ol i virtualization Groups (8) N Static: Group

Figure 8-35 Creating Group (Redbook DataCenter) to monitor entire systems
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In this scenario, the Redbook DataCenter group includes two different
power-trend monitoring zones:

— DB Server Zone
— Web Server Zone

As shown in Figure 8-36, each zone includes the following racks (PDU+):

— DB Server Zone, shown at fil, which is DB Svr Rack#1 and DB Svr Rack#2
— Web Server Zone, shown at i, which is Web Svr Rack#1 and Web Svr
Rack#2

Active Energy Manager Resources (View Members)

pdur in 4

K =L EV = = L PP = = P Addres... & | Type la

BEPDU+ in DB Svr Rack#1 3,182 £2.168.10.101  Power Unii'
sttt i’ 0 7. 168, 10,104 Power Unik
BEPDU+ in Web Svr Rack#1 ,875 ¥92.168.10.102  Power Unif
[ PEPDU+ in Web Svr Rack#2 2,833 3,833 A92.168.10.103 Power Uni

L s A i i i A T e e, S T Ao e A ., I T P, £ i,

Figure 8-36 Redbook DataCenter sub-group by monitoring zone

T AT _iatn e, ot

2. To create the DB Server Zone group with PDU+ in DB Svr Rack#1 and PDU+

in DB Svr Rack#2, select DB Svr Rack#1 and DB Svr Rack#2, and then click
Actions — Create Group, as shown in Figure 8-37.

Active Energy Manager Resources (View Members)

Actions ¥ pdu+ in
Sel| Topology Perspectives ’lrag... $ | Avera... $
[ Creaie Group ! 3,182 3,182
B remave. N 6,448 6,448
[ Addto b 3,875 3,875
[ Inventory » 3,833 3,833
Release Management ]
RPN P e S = S S PP ST PSR N Y TS i Sy

Figure 8-37 Creating the DB server zone

In the Group Editor Wizard, enter DB Server Zone, and click Next.
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4. To locate the DB Server Zone group in the Redbook DataCenter group, click
Browse and select Redbook DataCenter, as shown in Figure 8-38. Then,
click Next.

wel -

i Type and Location J

= Type and Location | Choose a group type, member type, and group location.
Define )
Summary ﬂ ATKGRPD24I

One or more resources were selected when you
started the Group Editor Wizard. The Member
Type field is initialized based on the type of
resources that were selected.

Close Message

Group Type:
Static  [v]
Member Type:
Managed System ]
Group Location:

Figure 8-38 Type and Location of creating group

5. In the Define task panel, click Next.
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6. Verify the information in the Summary panel, shown in Figure 8-39, and then
click Finish to create the group.

Welcome
Summary
MName
Type and Location | & group with the following settings will be created
Define
= Summary Mame: DB Server Zone

Description:

Group Type: Static

Member Type: Managed System

Group Location: Redbook DataCenter
Selected Members:
Name v | Type
BEPDU+ in DB Svr Rack=1 | Power Unit
BEPDU+ in DB Svr Rack#2 | Power Unit

|4|Page1ofl |»w] 1 ||[* Total:2

| Finish || Cancel |

Figure 8-39 Summary panel for the DB Server Zone group

7. You can create the Web Server Zone using the same steps that you used to
create the DB Server Zone (following steps 2 on page 398 through 6).

The summary of the Redbook DataCenter group hierarchy is as follows
(Figure 8-40):

— DB Server Zone: DB Svr Rack#1, DB Svr Rack#2
— Web Server Zone: Web Svr Rack#1, Web Svr Rack#2

Groups » Redbook DataCenter (Wiew Members)

Actions ™ Search the table...

Sel... | Name & | Access % | Problems £ | Complia...
B 5§ DB Server Zane (2) W oK & oK
| B Web Server Zone (2) & oK & oK

Figure 8-40 Redbook DataCenter group hierarchy
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8. To view the power-trend data for the DB Server Zone, right-click DB Server

Zone (2) and then select Energy — Trend Data as shown in Figure 8-41.

Groups » Redbook DataCenter (View Members)

Search the table...

Sel... | Name & | Access % | Problems ¢ | Complia
L[ DB Server Zone (2] view Members bl OK
[F1 5§ wWeb Server Zane | W oK

Create Group

Edit...

Export Groups
Remaove...
Rename...

Add to ]
Energy Cost Ca

Inventary ]

Figure 8-41 Viewing the power-trend data of the DB Server Zone systems

Figure 8-42 shows the power-trend data chart for the DB Server Zone.
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Figure 8-42 The power-trend data chart for the DB Server Zone
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Figure 8-43 shows the power-trend data chart for the Web Server Zone.
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Figure 8-43 The power-trend data chart for the Web Server Zone

9. To view the power-trend data for the Redbook DataCenter group, which is
data center level power monitoring, right-click Redbook DataCenter (2) in the
Group Navigation, area and then select Energy — Trend Data, as shown in

Figure 8-44.
H . Redbook DataCenter (2]  view Members System
F 47 Update Groups (10) Creats Group Group
.| 59 Virtualization Groups (8] Edit._ Group
Export Groups
i
Remaove... I
Rename... 3
W+« Page 1 of 1 M| |1 d: 13
Add to ]
erg Energy Cost &
Inventary 3 end Data

Figure 8-44 Viewing the power-trend of all systems in the Redbook DataCenter group
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Figure 8-45 shows the power-trend data chart of all the systems in the
Redbook DataCenter group as data center power monitoring level.
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Figure 8-45 The power-trend data chart for the Redbook DataCenter group

8.4.2 Monitoring temperature and humidity using a PDU+ probe

By connecting an environmental monitoring probe to the PDU+, you can
remotely monitor the temperature and humidity of the environment in which the
probe operates.

Note: For more detailed information about the environmental monitoring
probe, refer to 8.2.4, “Connecting an environmental monitoring probe to the
PDU” on page 380.
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To monitor temperature and humidity using the environmental monitoring probe,
follow these steps:

1. From the Active Energy Manager home page in IBM Systems Director, scroll
down to Manage and in the Management Tasks box, click Configure
metering devices.

2. Select the PDU with the probe installed, then select the Probe Humidity
entry as shown in Figure 8-46, and click Edit.

Configure Metering Device p—= N

J1 32 3z J4 J5 J& J7 38 39 Jio J11 g1z 1
OO0 ¢ - 1515155~
i 2 3 4 5 6
Qutlet Groups and Sensors for PDU+ w/ env probe
[ Edit... ] [ Actions ¥ Search the table... 4
Sel... | Name s ' Type 1
O Outlet Group 1 Outlets 11 12
] Outlet Group 2 Outlets 13 14
O | outlet Group 3 Outlets 15 16 4
"y Outlet Group 4 Outlets 17 18 ¢
O Qutlet Group 5 Qutlets 19 110
] Cutlet Group 6 Outlets 111 112
(=) Probe Humidity Humidity :
"y Probe Temperature Temperature i
I 4|«] Page 10f 1 »|®] |1 ! Selected: 1 Total: 8 Filtered: 8 {

Figure 8-46 Configure Metering Device panel
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3. Select Metered Resources and click Add resource to create the logical
module (in this example PDU+ w/ env probe Humidity), then click OK, as
shown in Figure 8-47.

[ T
l @:C”JD“”C J

Device name: PDU+ w/ env probe
Sensor name: Probe Humidity
Sensor type:  Humidity

Select the resources associated with this sensor. If IBM Systems Director does not sup
resource. Select Mone if no resources are associated with this sensor.

(@ Metered Resources [ppiy w/ env probe Humidity [»]| Browse... | Add resour
o None

Figure 8-47 Configuring probe humidity sensor

4. To view the humidity-trend data for this PDU+, right-click PDU+ w/ env probe

Humidity and select to Energy — Trend Data as shown in Figure 8-48.

EIPDU+ env Humidity

TPDU+ '\“.".." anv prCle Humldlt‘y Felated Resources [

Ol O

EZIPDU+ w/env probe Tempera| Topology Perspectives »

Create Group

Remove...

Addto

System Status and Health

Figure 8-48 Viewing the humidity-trend data of PDU+ w/ env probe Humidity
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Figure 8-49 shows that the humidity of the environment in which the PDU with

this humidity probe is operating. In the trend-data chart, the percent range is
used for humidity.
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Figure 8-49 The humidity-trend data for the PDU+ with the humidity probe

Figure 8-50 shows that the temperature of environment in which the PDU with

this temperature probe is operating. In the trend-data chart, the Celsius range
is used for temperature.
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Figure 8-50 The temperature-trend data for the PDU+ with the temperature probe
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8.4.3 Monitoring power data on Raritan PDUs

Active Energy Manager 4.1.1 also integrates with the Raritan and other non-IBM
PDUs that support power-trend monitoring.

The supported hardware is the Dominion PX PDU. The Dominion PX
DPCRB8A-20L6 model includes the following specifications:
» Input

— Nominal voltage: 208-240V AC, single phase
— Maximum line current per phase: 20A

— Rated current: 16A

— Power: 3.3kVA

— Frequency: 50-60 Hz

— Plug type: NEMA L6-20P

» Output

— Nominal voltage: 208-240V AC
— Maximum current draw: 20A
— Switched receptacles: 8 x IEC C-13

» Metering

— Inlet: Voltage, current, power
— Outlet: Voltage, current, power

» Rack Environment Management
— Optional temperature and humidity sensors (RJ-12 connector)
Note: You can find the specification for the Dominion PX DPCR8A-20L6
model at:

http://www.raritan.com/products/power-management/Dominion-PX/DPCR8A-
20L6/

The Raritan PDU is listed as a power unit under the Active Energy Manager
Resources navigation group, as shown in Figure 8-51.

Active Energy Manager Resources (View Members)

Sel... | Mame & | Averag... £ | Avera... £ | IP Addres... £
% BBnon_IBM_PDU(Raritan) 1,041 1,041 192.168.10.120

Figure 8-51 Raritan PDU under the Active Energy Manager Resources navigation group
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The Raritan PDU in this example provides eight different outlet groups, as shown
in Figure 8-52. You can associate a logical module with each Outlet Group by
configuring a Metering Device. Refer to 8.3.2, “Assigning systems to an outlet
group” on page 385 for more information.

@reEEEEEHE

Outlet Groups for non_IBM_PDU(Raritan) 1
[ Edit... ] [ Actions '] Search the table...

Sel... J MName 3 J Type ¢ | Metered Resources
O Outlet Group 1 Outlet 1 ExP500 storage
"y Outlet Group 2 Outlet 2 IBM %345
O Qutlet Group 2 Qutlet 3 Legacy SAN Switch :
"y Outlet Group 4 Outlet 4 IBM %3650 i
O Outlet Group 5 Outlet 5 Legacy Ethernet Switch
(+) Outlet Group & Outlet 6
&) Outlet Group 7 Outlet 7
=y Outlet Group 8 Outlet 8

Figure 8-52 Raritan PDU Outlet Groups

To view the power-trend data for the Raritan PDU, which in this example is
non_IBM_PDU (Raritan), click the PDU+ (in this example PDU+_no2) and go to
Energy — Trend Data, as shown in Figure 8-53.

Active Energy Manager Resources (View Members)
non_IBM_PDU
| Sel... J Name s J Averag... % J Avera... cJ IP Addres... % J Type
BBnon_IBM_PDU(Raritan] Related Resources p | 192.168.10.120 Power}
Topology Perspectives ] :
Create Group
Remove...
Rename... i
Add to » )
g Configure Metering Device®
Inventaory » Energy Caost Calculator
Felease Management ] d Data

Figure 8-53 Viewing the power-trend data for the Raritan PDU
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Figure 8-54 shows the power-trend data for the Raritan PDU.
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Flgure 8-54 Viewing the power-trend data for the Raritan PDU
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Figure 8-55 shows the ambient temperature and humidity for the environment in
which the Raritan PDU operates.
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Figure 8-55 Viewing the temperature and humidity data for the Raritan PDU
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8.5 Logical outlet grouping

Using Active Energy Manager, you can integrate PDU+ outlets that are
separated physically into one metered resource so that you can collect power
data in a power supply redundancy environment.

As shown in Figure 8-56, in the case of a Power Domain redundancy
environment, each redundant power supply needs to be connected separately to
each redundant PDU+. Thus, all connected outlets need to be combined to
monitor the aggregate power trends from the redundant Power Supply.

Here is the summary steps of the logical PDU+ outlet grouping scenario:
1. IBM x3650 PS#1 connects to PDU+#1 Outlet Group1.

IBM x3650 PS#2 connects to PDU+#2 Outlet Group1.

2. Create x3650 Server PS#1 metered resource to monitor PDU+#1 Outlet
Group1. Create x3650 Server PS#2 metered resource to monitor PDU+#2
Outlet Group1.

3. Create x3650 Server(PS1+PS2) Group to monitor aggregated power trends
from x3650 Server PS#1 and x3650 Server PS#2 and to monitor x3650
Server (PS1+PS2) Group to view the power trends of the IBM x3650.
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Figure 8-56 Scenario diagram: Logical PDU+ outlet grouping

The detailed steps for this scenario are as follows:
The PDU+#1_x86Rack and the PDU+#2_x86Rack are installed, as shown in

1.

Figure 8-57.

Navigate Resources

Active Energy Manager Resources (View Members)

Sel... J Name ¢J Type cJ Description &
O BEPDU+#1_xS86Rack | Power Unit IBM DPI C13 PDU+
‘ [F BEPDU+#2_ xS86Rack | Power Unit IBM DPI C13 PDU+
2 et e B ot P P R A

Figure 8-57 Two PDU+ in a separated power domain environment
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2. The x3650 Server Power Supply#1 metered resource is associated with
PDU+#1_x86Rack Outlet Group1, as shown in Figure 8-58. (Refer to
“Assigning systems to an outlet group” on page 385 for information about how
to configure a metering device.) Also, the x3650 Server Power Suppy#2
metered resource is create following the same procedure.

Configure Metering Device L N
J1 Jz 33 J4 Js a6 J7 a8 J9  Ji0 Jii Jiz2 ]
8o co [ : B B
=3 = =
oo 155 B 5 - BE[EENE
i 2 3 1 5 5

Qutlet Groups for PDU+#1_x86Rack g
[ Edit... ] [ Actions '] Search the table... 1

() Qutlet Group 1 Qutlets 11 12 3650 Server PowerSupply#1

(] Outlet Group 2 Outlets 13 14
Qutlet Group 3 Outlets 15 16

Figure 8-58 Associating x3650 Power Supply#1 with PDU+#1 OutletGroup1

The power-trend data for the x3650 Server PowerSupply#1 and x3650 Server
PowerSupply#2 metered resource from the each connected Outlet Group
displays, as shown in Figure 8-59.

Tip: To add the data for the “Average Input Power (externally metered)”
column for a metered resource, change the field setting. Click Actions,
and go to Columns.

Navigate Resources . h N

Active Energy Manager Resources (View Members)

Actions ¥ logical module || Search

| Sel... | MName < | Type & | Average Input Power (externally metered)
O EIx3650 Server PowerSupply#1 Logical Module 129
Fl E1x3650 Server PowerSupply#2 Logical Module 131
B e b e, it BT e i e, & e tne i P T e

Figure 8-59 Power-trend monitoring from each separated PDU+ outlet group.

412 Implementing IBM Systems Director Active Energy Manager 4.1.1



3. To monitor the integrated power-trend from x3650 Server PowerSupply#1 and

4.

x3650 Server PowerSupply#2, you need to combine these two different
metered resources by grouping. To create the x3650 Server(PS1+PS2)
Group, select x3650 Server PowerSupply#1 and x3650 Server
PowerSupply#2, and then click Actions — Create Group, as shown in
Figure 8-60.

Navigate Resources

Active Energy Manager Resources (View Members)

Actions ™ logical module #

Topology Perspectives »

L]

Type
| Logical Module

N Remove | Logical Module
Add to 3 |
System Status and Health ] !
Active Energy Manager Resources »
Sl R S P T B TR o e St R A

Figure 8-60 Combine two different metered resources by grouping

In the Group Editor Wizard task, enter x3650 Server(PS1+PS2) as shown in
Figure 8-61, and click Next.

Group Editor Wizard

Welcome
o Name -Name

Type and Location ’ Specify a name and an optional description for this group

[ Defir
Summa #Name:
Description:

| |x3650 Server (PS1+P52)

N FETSES Ty -_L PR —— TR P TR Y S ST,

Figure 8-61 Enter the name of group, x3650 Server (PS1+PS2)
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5. In the Type and Location panel, select Any as the Member Type to include
any metered resources under the group. In the Group Location, select the
group in which the x3650 Server(PS1+PS2) is located (in this example x86
Server Racki#1). Refer to Figure 8-62. Click Next.

Group Editor Wizard

Wel =
i Type and Location
= Type and Location Choose a group type, member type, and group location.
Define -
Summary Group Type:
Static  [v]
Member Type:

Any [v]
Group Location:

%86 Server Rack#1 \d

L T e T N LA E T S ST R S S gy e S ey

Figure 8-62 Selecting Member Type and Group Location
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6.
7.

In the Define panel, click Next.

In the Summary panel, verify the information, and then click Finish to create
the group (Figure 8-63).

Group Editor Wizard

4

Welcome
Summary {
Name
Type and Location | A group with the following settings will be created when
Define
=2 Summary Name: %3650 Server (PS1+P52)
Description: J

Group Type: Static
Member Type:  Any
Group Location: x86 Server Racks1

Selected Members:

Mame e | Type

%3650 Server PowerSupply#1 Logical Module i

E=Ix3650 Server PowerSupply2 Logical Module

Sl

<] Page 1 of 1 »®] |1 Total: 2

(I |
< Back Finish Cancel
e ol — e N iy - N W R U N N T T, T

Figure 8-63 Creating x3650 Server (PS1+PS2) summary task

Y

The integrated power-trend data for the x3650 Server, which is provided by a
separate PDU+ Outlet Group (x3650 Server PowerSuppy#1, x3650 Server
PowerSuppy#2) displays, as shown in Figure 8-64.

Navigate Resources

Groups > x86 Server Rack#1 (WView Members)

Search the table... Search

Sel... | Name @ J Aggregate Input Power (AC) & J
|

57 %3650 Server (PS1+P52) (2)

- Ak B bl Ahe . e

Figure 8-64 The integrated power-trend data for the x3650 Server (PS1+PS2)
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Figure 8-65 shows the aggregated power-trend data for the x3650 Server
(PS1+PS2).
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Figure 8-65 The aggregated power-trend of x3650 Server (PS1+PS2)
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Using sensors with Active
Energy Manager

In the data center, you need to consider various environmental factors beyond
monitoring power. For example, dew point and humidity are indicators of how well
the air conditioning system in the data center is operating. By integrating many
different types of sensors with Active Energy Manager, you can monitor
environment data to reduce risk and to enhance reliability in the data center.

This chapter introduces the sensors that are available for use with Active Energy
Manager and then describes how to integrate the use of those sensors into
Active Energy Manager.

In this chapter, we discuss the following topics:

9.1, “An overview of sensors” on page 418

9.2, “SynapSense sensor products” on page 419

9.3, “Smart Works sensor products” on page 427

9.4, “iButtonLink sensor products” on page 438

9.5, “Embedded Data Systems sensor products” on page 442

9.6, “Sensatronics sensor products” on page 446

9.7, “Working with sensors in Active Energy Manager” on page 448

YyVVyVYVYVYYVY
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9.1 An overview of sensors

418

Beyond monitoring the power consumption of systems, gathering environmental
information is also important to ensure the efficiency and reliability of the data
center. If humidity is too high for example, a server can become more at risk of
failing.

You can verify the health of a specific point in the data center or a specific server
to determine whether there is risk. In addition, you can set thresholds for dew
point and humidity, so that you can receive notification immediately if the value
reaches a certain level. You can then choose to take appropriate action based on
that notifications received.

Because Active Energy Manager can monitor power usage through the PDU+, it
also can communicate with sensors and gather useful environmental information
around the area in which the sensors operate.

Figure 9-1 shows a scenario in our data center that addresses how to monitor a
hot zone area using temperature sensors as well as a method for connecting
sensors with Active Energy Manager. The numbers in the figure represent the
following information:

Sensors (in this example humidity and temperature) are installed throughout
the data center, and sensors are connected to a gateway (or hub) as a child
node using RJ-45, RJ-11, and so forth.

A Sensor gateway communicates with Active Energy Manager over TCP/IP
networks and provides environment data that is gathered from sensor nodes.

Bl Active Energy Manager provides various monitoring features such as viewing
data, event-viewer, configuring metering device, and topology map as Active
Energy Manager does for the PDU+ and the system connected through
service processors (BMC, IMM, FSP, and so forth).

[ An Active Energy Manager operator can set thresholds to monitor the hot
zone area and can notify you immediately if the temperature reaches a
certain level. Then, you can take an action to improve the hot zone area.
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Figure 9-1 Monitoring environmental data using sensors in data center

9.2 SynapSense sensor products

SynapSense Corporation develops wireless sensor network architectures. It
provides sensor network solutions, including system software and hardware for
monitoring, analyzing, and collecting data in data center. For more information
about SynapSense networks, see:

http://www.synapsense.com

Active Energy Manager can collect data from SynapSense sensors and combine
it with many other devices. This data is then aggregated and graphed together
using one single Web interface. Active Energy Manager can monitor
SynapSense wireless sensor networks that are comprised of agents, gateways,
sensor nodes, and sensors.
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9.2.1 An overview of SynapSense

Figure 9-2 shows a topology of the environment that includes Active Energy
Manager and a SynapSense network. Active Energy Manager communicates
using SNMP v1, v2c, or v3 with the SynapSense SNMP agent. The SynapSense
SNMP agent is software that runs on a separate server and collects data from
the wireless sensor nodes at configured intervals.

[/A

~

ctive Energy Manager }

l

[ SynapSense Agent J

l

[ SynapSense Gateway ]

|

[ SynapSense Node }

[&SynapSense Sensors/]

Figure 9-2 SynapSense architecture integrated with Active Energy Manager 4.1.1

SynapSense terminology

Each SynapSense agent communicates with a SynapSense gateway, a physical
piece of hardware that facilitates communication between the agent and the
sensor nodes.

Note: The term gateway is used in several different contexts when talking
about Active Energy Manager supported hardware. Many devices, such as
Emerson-Liebert SiteScan, refer to the device that Active Energy Manager
communicates with as a gateway. The term appliance is also used in this
regard. In the SynapSense modeling, Active Energy Manager communicates
with the SynapSense agent.

Sensor nodes are wireless devices with attached sensors, purchased separately,
that can be placed strategically in your data center to monitor things such as
humidity, power, and temperature. You can place these nodes in proximity to
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each other and to a gateway node. It has internal sensors and can have external
sensors plugged in to it. There are sensors node that might have a few built-in
sensors and up to eight externally-plugged-in sensors. SynapSense has multiple
models of nodes with various numbers of possible sensors attached.

The current sensor connects physically to a terminal on the SynapSense
constellation node. It has leads that you can place around a power cord that
measure the current of that cord.

The topology of the power sensor is a bit different. A SynapSense constellation
node contains an internal sensor that returns a power value (valid up to the
previous 60 minutes) to the gateway node. The constellation node must be wired
from one of its terminals to a power meter (a separate box) that actually
measures the power. The power meter is then connected to an energy metering
circuit, which calculates power based on measuring current and voltage.

Supported hardware

Active Energy Manager can monitor SynapSense sensor nodes that are
connected to a SynapSense SNMP agent that is discovered by Active Energy
Manager. Each sensor node can contain one or more current, power, humidity,
temperature, or battery voltage sensors. SynapSense sensor networks at the
following versions are supported:

» SynapSoft version 3.0.4 or later
» SynapSoft version 4.x

Note: SynapSoft environments at version 2.x and 3.0.3 and earlier can also
work; however, they are not supported officially in Active Energy Manager and
might prevent SynapSense SNMP agents from being discovered. In these
cases, upgrade to version 3.0.4 or later.

9.2.2 Integrating SynapSense with Active Energy Manager

In this section, we discuss how to discover SynapSense with SNMP
communication and give an overview of using SynapSense.

Discovering SynapSense by SNMP communication

To start using the SynapSense network with Active Energy Manager, you need to
discover the SynapSense Agent by specifying its IP address in the Advanced
System Discovery menu. For more information about discovering sensor nodes,
refer to “Discovering SynapSense sensor networks using advanced system
discovery” on page 162.
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Using SynapSense

The SynapSense SNMP agent associated with sensor nodes is added to IBM
Systems Director. The SynapSense SNMP agent appears as a managed object
but not in the Active Energy Manager resources group. Instead, all SynapSense
sensor nodes that the agent knows about are displayed in this group.

Note: Active Energy Manager provides support only for the following subset of
SynapSense sensors:

» Temperature
» Humidity

» Current

» Power

SynapSense nodes report temperature at the child (individual temperature
sensor) level and not at the SynapSense node level because some SynapSense
nodes might not have any temperature sensors attached or built-in, while others
can have multiple such sensors attached in addition to the built-in sensor. Thus,
no one single temperature reading is always available to assign to the
SynapSense node itself. Each sensor’s readings are reported for that sensor
alone.

For power sensors, the sum of the power consumption recorded at each sensor
is added together and this is reported as the total power consumption at the
node.
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After you have discovered the SynapSense agent, it displays in Groups —
Groups by System Type — Generic Systems in the IBM Systems Director
Navigate Resources panel. Right-clicking the device, and then selecting
Properties shows a window similar to Figure 9-3.
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Figure 9-3 SynapSense agent properties
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You can view the SynapSense nodes that are associated to a SynapSense agent
by right-clicking an agent and selecting Related Resource — Port Controller as
shown in Figure 9-4.

Mavigate Re
Groups » Groups by Systern Type > Generic Systerns = 192,1658,10,142 (Part Controll
Actions ¥ Search the table...

Select Marme < State < Maxirnurm ... % Pro
F Eflrode1s
F Ellradezs
O [Eflnodeza E'Z-:\
F node4a "
F nodeSa
Fl Efrodecs . b

et PP AN A R, s iyt gt A
Figure 9-4 Nodes associated to a specific SynapSense agent

If you need to see together all the sensors from a particular agent, right-click the
agent and select Related Resource — Sensor. Otherwise, the SynapSense
sensors that are affiliated with a particular node can be viewed by right-clicking a
sensor node and selecting Related Resources — Sensor. The view should be
similar to Figure 9-5. You can obtain the value for each sensor by right-clicking
the sensor and selecting Properties — Active Energy Manager.

Groups > Groups by Systern Type > Generic Systermns > 192,165,10,142 > nodela [Senso%
Actions Search the table..

Selact Marne %+ | State % | Current State 3 :
O & current
O £ hurnidity
[l & power i
1 & ternp ‘
M .!. woltage ;

S SOy ‘*‘-ﬁw ‘,.’.ﬂ‘_ " .’ R o

Figure 9-5 Sensors from a specific sensor node

Note: Active Energy Manager 4.1.1 can show the same information from a
topology point of view. For more information, refer to 9.7.2, “Topology map” on
page 451.
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Figure 9-6 shows the Active Energy tab of the resulting window where you can
read the current value for the selected sensor.

Mavigate Resources

Groups > ... > 192,165,10,142 > nodela > temp [(Properties)
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Figure 9-6 Sensor values

Figure 9-7 shows trend data from each sensor. You can obtain this chart by
right-clicking the sensor, and selecting Energy — Trend Data.
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Figure 9-7 Data from the current sensor
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Note: It is possible to trend data only by each sensor. Active Energy Manager
does not aggregate SynapSense sensor values at the node (or higher) level.

SynapSense sensor nodes can have current, power, humidity, and temperature
sensors attached. They are physically different sensors. The characteristics of
each from an Active Energy Manager perspective are as follows:

» Current sensor

Senses and reports current in amps.

Uses a per-sensor-configurable voltage to convert the amps value to watts
(watts = amps x voltage).

Trends only the watts value. There is no history for amps stored.

Stores only the last value for amps from a sensor, shown only with
properties for that sensor on the Active Energy tab and shown as a Sensor
Value.

» Power sensor

Senses and reports power use in kWh.

Active Energy Manager breaks the value into polling-interval-sized chunks
and stores or trends one value per polling interval (similar to other
devices).

Values stored are in watts.

» Battery voltage sensor:

Senses and reports sensor node voltage in volts.

Measures the life of the battery in the node and as such is not used in
conjunction with either the current or power sensors.

Is internal to a battery-powered SynapSense sensor node.

Store only the last value for volts from a sensor, shown only with
properties for that sensor on the Active Energy tab and shown as a Sensor
Value.

Normally, SynapSense battery voltage sensors take two 1.5 volt batteries.
In that case, the range of voltage values in theory is 0 V to 3 V. However, in
practice, it is recommended that the battery voltage fall no lower than
2.55 V.

The voltage used to calculate watts for a sensor can either be the default
(configurable from Energy — Active Energy Manager by clicking
Settings in the upper-right) or can be set to a sensor-specific value by
clicking Edit from the Active Energy tab of the sensor’s properties. Active
Energy Manager does not sense voltage. A current sensor can be sensing
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current of multiple lines together, so this value must be customer-entered if
it differs from the default.

» Humidity sensor
— Senses and reports Humidity of the resource’s surrounding environment.
— The values are trended and expressed as a percentage.

» Temperature sensor

— Senses and reports temperature of the resource’s surrounding
environment.

— The values are trended and can be expressed in Celsius and Fahrenheit.

9.3 Smart Works sensor products

Active Energy Manager can also collect data from the sensors from Smart Works
and supports the following products:

» Smart-Watt inline energy meters that monitor power circuits and report the
energy (watt-hours) that are consumed by the attached devices. The devices
can also determine the load on the circuit over any given period (watts).

For more information, go to:
http://www.smart-works.com/smart-watt/

» Smart-Sense environmental and temperature sensors monitor and report the
temperature, humidity, and dew point levels in the data center. These sensors
are typically placed in air intake points at each rack to ensure air quality.

For more information, go to:
http://www.smart-works.com/smart-sense/

» Smart-Net is the networking offering to connect Smart Works products either
directly to a computer using a USB or serial port or onto an existing Ethernet
network using a Smart-Net Gateway. The sensors are connected in
daisy-chain fashion. Each device is uniquely addressable.

You can add a new device to the network by plugging it into a device that is
already connected to the network. The host software recognizes the new
device automatically.

For more information, go to:

http://www.smart-works.com/smart-net/
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9.3.1 Smart Works sensors architecture

428

Figure 9-8 illustrates the architecture for the Smart Works sensors, as follows:

Active Energy Manager discovers and communicates with the Smart Works
sensors gateway using TCP/IP networks. Smart Works sensors have a
built-in Web server that includes the IP address so that it can provide
trend-data information to Active Energy Manager using HTTP protocol.

A The Smart-Watt sensor has one physical power outlet that is connected to the
Smart Works gateway.

El One power supply of a system is plugged in to the Smart-Watt sensor power
outlet and Smart-Watt sensor provides its power-trend information to Active
Energy Manager using the Smart Works gateway.

[ Additional Smart-Watt sensors are connected to the first-child Smart-Watt
sensor using daisy chain with an RJ-11 cable.

B Smart-Sense sensors are connected to the last-child Smart-Watt sensor
using daisy chain with an RJ-11 cable.

@ The Smart-Sense Temp/Humidity sensor, which includes three different types
of sensing ability (temperature, dew point, and humidity) is shown as three
separated sensors in the Active Energy Manager navigation area.
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Note: SmartSenseTH will be shown as three seperated sensors in AEM

Figure 9-8 Smart Works architecture integrated with Active Energy Manager 4.1.1

Active Energy Manager 4.1.1 can monitor Smart Works sensor nodes that are
connected to a Smart Works gateway that is discovered by Active Energy
Manager. Each sensor node can contain one or more power, temperature,
humidity, or dew point sensors. Active Energy Manager 4.1.1 supports the

following Smart Works sensors:

» Smart-Net
» Smart-Watt
» Smart-Sense

9.3.2 Integrating Smart Works sensors with Active Energy Manager

The Smart Works gateway has a built-in Web server that includes the IP address

so that it can be discovered by Active Energy Manager 4.1.1 through HTTP
communication. For simplicity, the Smart Works gateway can be discovered
using system discovery. If you want to specify the operating system as type and
specify a protocol of Appliance, you can use advanced system discovery.
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To discover the Smart Works gateway in IBM Systems Director manually, follow
these steps:

1. Open Discovery Manager from the Systems Director welcome page, and click
System discovery from the Common tasks box. The System Discovery
panel opens, as shown in Figure 9-9.

2. Enter the IP address of the Smart Works gateway, and for the resource type,
select Operating System. Click Discover.

The Smart Works gateway displays as a type of operating system, as shown
in Figure 9-9, and credentials to access the gateway are not required for the
Smart Works sensors.
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Figure 9-9 Discovering the Smart Works gateway using system discovery
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To discover the Smart Works gateway using Advanced System Discovery, follow
these steps:

1. Open Discovery Manager from the Systems Director welcome page, and click
Advanced system discovery from the Common tasks box.

2. In the Advanced Discovery Wizard panel, enter a profile name (in this
example SmartWorksAEM) and select Operating System as the System type
(as shown in Figure 9-10). Then, click Next.

Advanced Discovery Wizard

Welcorne Frofile Properties
l;') E:g]:!:rties Prowide a name and other details for the profile &
Protacal

A discovery profile requires a narme, type, and de
displayed in the Profile Manager, Profile type refe
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IOperating System _vJ
Sertern subtype:

|l =l

Profile description:

<BackJ Mext = I Finizh _| Cancel I
Tt T T N e T A e T e

Figure 9-10 Advanced Discovery Wizard: Profile Properties
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3. You can select many different types of protocols. Select Appliance
Discovery for the Smart Works gateway, as shown in Figure 9-11, which
communicates using HTTP. Then, click Next.
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Figure 9-11 Advanced Discovery Wizard: Protocol Selection
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4. Enter the IP address of the Smart Works gateway in the “Single IP address or
beginning range” text box. Then, click Add to include that IP address, as
shown in Figure 9-12. Click Next to continue.
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Figure 9-12 Advanced Discovery Wizard: DCOM Configuration
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5. Because the Smart Works gateway is not required for credential information,
select Deactivate, and click Next as shown in Figure 9-13.
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Figure 9-13 Advanced Discovery Wizard: Access Request

6. In the Inventory Discovery panel, select Deactivate, and click Next as shown
in Figure 9-14.

Welcome Inventory Discowvery
Profile Properties Configure settings for inventary discovery autornation
Protocal Selection

DCoM Configuration “ou can set IBME Systerns Director to autornatically discaver
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Figure 9-14 Advanced Discovery Wizard: Inventory Discovery

7. In the Summary task, click Finish after verifying the information.

434 Implementing IBM Systems Director Active Energy Manager 4.1.1



8. When the steps of advanced system discovery complete, the Profile (in this
example SmartWorksAEM) is created as shown in Figure 9-15. Click Run to
discover the Smart Works gateway using the SmartWorksAEM profile.

Advanced Systern Discovery
Uze discovery profiles to discover specific types of resaurces in your netwark,
Driscouvery
Run I Create I Create like I Edit I Delete I Actions VJ
Select Frafile Marme & | Profile Type 2
F Srnart ark s AEM Operating System
- Default CIM discovery Operating Swstern
[l Default CAS discovery Operating Systern
Il Default IPC discovery Operating Systern

SET R

PN Y S I W S TR e S ST T SR TR SO S e—— S Sy

Figure 9-15 Running Smart Works advanced system discovery profile

The Smart Works gateway displays in the navigation area, as shown in
Figure 9-16.

Groups > All Systermns (VWiew Members) }

Actions V! ISmartworksaem Search ‘

Selact Marme * | Type % | Access $ Pro
|- %SmartWorksAEM Ciperating Systarmn u [s]:4 u
e e T

Figure 9-16 The Smart Works gateway is displayed in the navigation area

Using Smart Works sensors

After the Smart Works gateway is discovered successfully, the Smart Works
Node and Smart-Watt sensors are shown in the Active Energy Manager
Resources navigation area, as shown in Figure 9-17 on page 436.

Note: Because most of the Active Energy Manager features to use the Smart
Works sensors are the same as with other sensors, we cover this information
in this section in more detail in 9.7, “Working with sensors in Active Energy
Manager” on page 448.
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Figure 9-17 Smart Works Node and Smart-Watt in the Active Energy Manager Resource area

Configuring Smart Works Node

A Smart-Sense Sensor reports temperature data and a Smart-SenseTH sensor
reports temperature, humidity, and dew point data. However, because Active
Energy Manager can report only one piece of data for each sensor, the
Smart-SenseTH sensor is split into three logical sensors, as shown in

Figure 9-18.

Note: You configure metered resources using the same method as
configuring a PDU+. For more information, refer to for 8.3, “Configuring the
PDU+” on page 381.
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Figure 9-18 Configuring Smart Works sensor node
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DiIsplaying the Sensor Value data for sensors

In the Smart Works Node (Sensor) navigation area, the trend data provided by
different types of sensors (such as the temperature, dew point, and humidity
data) displays in the “Sensor Value” column, as shown in Figure 9-19. However,
this column is not shown by default. To see this data, click Actions — Columns
and customize the table.

Groups = Active Energy Manager.., = SmartWorks Node [(Sensor]
Actions vl IM Search | {
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Figure 9-19 Sensor Value data

Configuring the Smart-Wait sensor

You configure the Smart-Watt sensor using a similar method to configuring the
PDU+. The Smart-Watt sensor is much like a small PDU+ that provides one
outlet. Therefore, by associating a logical module with the Smart-Watt sensor,
you can monitor power trends for a system.

To configure the Smart-Watt sensor, right-click the name of Smart-Watt sensor
(in this example SmartWatt#1), and then click Energy — Configure Metering
Device, as shown in Figure 9-20.
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Figure 9-20 Configuring the Smart-Watt sensor
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The IBM DS3200 Storage is associated with the Smart-Watt sensor as a logical
device, as shown in Figure 9-21.

Sensors for SmartWatt - C100000007602A10
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Figure 9-21 Associating a system with Smart-Watt sensor

9.4 iButtonLink sensor products

Active Energy Manager can also collect data from the sensors from iButtonLink.
This solution is compatible with the 1-Wire networking industry standard. The
products supported include:

» LinkHub-E

The LinkHub is a gateway device for sensors. It is designed to operate on long
and short 1-Wire busses. It has four inputs for sensors (sensors can be daisy
chained together to each of the four inputs) and connects the sensors to an
existing Ethernet network. The gateway is assigned an IP address and can be
accessed by Active Energy Manager.

For more information, go to:
http://www.ibuttonlink.com/Tinkhube.aspx
» T-Sense

A small temperature sensor that provides fast and accurate temperature
readings. The device has two RJ45 connectors which accepts cat5 (RJ45
connectors) or telephone (RJ11/12 connectors) wiring.

For more information, go to:
http://www.ibuttonlink.com/t-sense.aspx
» T-Probe

The T-Probe is a temperature sensor integrated on the end of a 10-ft cable.
The other end of the cable is an RJ45 connector for connectivity to the
LinkHub gateway.

For more information, go to:

http://www.ibuttonlink.com/tprobe.aspx
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» T-String

The T-String is a temperature sensor that is designed to be installed in server
racks and networking cabinets. The T-String has a total length of 8 feet. It has
six temperature sensors, spaced 1 foot apart starting 3 feet from the RJ45
connector. The spacing and length are optimized for a 72-inch rack. Each
sensor is uniquely addressable.

For more information, go to:
http://www.ibuttonlink.com/tstring.aspx

» MS-T
The MS-T is a temperature sensor with RJ-45 connectors.
For more information, go to:
http://www.ibuttonlink.com/ms-t.aspx

» MS-TH
The MS-TH measures both temperature and humidity.
For more information, go to:

http://www.ibuttonlink.com/ms-th.aspx
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Architecture
Figure 9-22 illustrates the LinkHub-E architecture when integrated with Active
Energy Manager.

Active Energy Manager 4.1.1

y
TCP/P (1)
A Y
LinkHub-E LinkHub-E
hub hub
(IP address assigned) (IP address assigned)
9 Note: The hub supports a maximum
RJ-45 of our outgoing connections RJ-45
Y A y A
| T-Sense | T-String | | T-Sensel | MS-TH | | T-Sense | I T-Probe | I MS-T | | T-Sensel

Note: You can string together T-Sense, MS-T,
MS_TH. If wanting to daisy chain a T-Probe or T-
String, those must be strung at the end of the
chain as they don’t have an outgoing connection.

(o] o]

Figure 9-22 LinkHub-E architecture integrated with Active Energy Manager 4.1.1

In the figure, the numbers correspond to the following:

Active Energy Manager discovers and communicates with the LinkHub-E hub
using TCP/IP. LinkHub-E provides trend-data information to Active Energy
Manager through a Telnet connection.

A Up to four “first child” sensors are connected to LinkHub-E hub using the
RJ-45 cable.

El All other sensors are strung together to the first child sensor using daisy
chain.

[l T-String and T-Probe sensors are connected to LinkHub-E hub as a “last
child.” If they are connected directly to the hub, then no other sensors can go

beyond that probe or string.
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9.4.1 Integrating LinkHub-E sensors with Active Energy Manager

The LinkHub-E sensor does not have a built-in Web server. The LinkHub-E
sensor communicates with Active Energy Manager 4.1.1 using Telnet. Although
LinkHub-E is communicating internally with Active Energy Manager using Telnet,
Active Energy Manager can discover the LinkHub-E sensor in the same manner
as discovering the Smart Works sensors, which communicates using HTTP.

Discovery

The method to discover LinkHub-E and its attached sensors is the same as
SynapSense sensor networks. Refer to 9.2.2, “Integrating SynapSense with
Active Energy Manager” on page 421 for instructions.

Using the LinkHub-E sensors

Most of Active Energy Manager features for the LinkHub-E sensors are same as
features for other sensors. Refer to 9.7, “Working with sensors in Active Energy
Manager” on page 448 for more information.

The following features are specific to the LinkHub-E:

» The number of sensors limitation

If you see a sensor value of -1 (as highlighted in Figure 9-23), the sensor is
located in the daisy chain where it does not receive enough power. This is a
limitation noted by the manufacturer. To correct this issue, reduce the number
of sensors within your daisy chain.

Groups = Active Energy Manager... = LinkHubE (Sensor)
Actions VI m Search I
Selact Marme % | Bensorvalue % | Sensor Type
|— ._I, aoooooo1AasS0301zs Termperature
[ & n1ooooonaieEn7ze 23,312 Ternpersture i
r : 43000000CFBEDIZE 21,344 Temperature |
- & S7000000CFREETZE 20,081 Temperature |
- .!, SA000001IRSECROZE 26 Termperature
I_ SEOOOOO1IBAZAACEE 22,9 Temperature )
r & sooooonoeccezaze 22,688 Ternperature .r
[ & spoononopccEzaze 39,434  Hurnidity
r &9EDDDDDIBQ?CD828 22 Temperature
O .!, ES000001BIAMERZE 21,562 Temperature i
L S W I AU WU S WA Y [ S T Y S S g e

Figure 9-23 Sensors in the LinkHub-E resource group
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» The default sensor name

The name that is assigned to the individual sensor is the identified number
that is returned during searches and shown in windows, such as Figure 9-23
on page 441. The name of sensor is not changeable. We recommend that
you associate a logical module with each sensor to recognize by the name of
logical module.

9.5 Embedded Data Systems sensor products

Active Energy Manager can also collect data from the sensors from Embedded
Data Systems. This solution is compatible with the 1-Wire networking industry
standard. The products supported include:

» HA7Net Ethernet 1-Wire Host Adapter

The HA7Net is a gateway device connecting the sensor network to your
existing Ethernet network. The device has three 1-Wire ports.

For more information, go to:

http://www.embeddeddatasystems.com/HA7Net--Ethernet-1-Wire-Host-Adap
ter _p 22.html

» Sensors and probes

Active Energy Manager 4.1.1 can monitor HA7Net sensor nodes that are
connected to a HA7Net sensor that is discovered by Active Energy Manager.
Each sensor node can contain one or more temperature or humidity sensors.

Active Energy Manager supports many 1-wire compatible sensors:

— Temperature sensors: T-Sense, T-String, MS-T
— Temperature probes: T-Probe
— Temperature and humidity sensors: MS-TH
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Architecture
Figure 9-24 illustrates the HA7Net sensor architecture when integrated with
Active Energy Manager.

Active Energy Manager 4.1.1

TCP/IP o T
y Y
HA7Net HA7Net

(IP address assigned) (IP address assigned)
A R
y

9 Note: Max 3 outgoing

RI-11 connections from hub. RJ-11

RJ-11
RJ-11 RJ-11 pri
Y Y.
| T-Sense | | T-String | | T-Sensel | T-Sense | | T-Probe | | MS-T |

RJ-45

RJ-45 \ Daisy chain

= o]

Figure 9-24 HA7Net architecture integrated with Active Energy Manager 4.1.1

Note: You can string together T-Sense, MS-T,
MS_TH. If wanting to daisy chain a T-Probe or
T-String, those must be strung at the end of the
chain as they don’t have an Outgoing connection.

In the figure, the numbers correspond to the following information:

Active Energy Manager discovers and communicates with the HA7Net sensor
using TCP/IP networks. The HA7Net has a built-in Web server that includes
the IP address so that it can provide trend-data information to Active Energy
Manager by HTTP protocol.

A Up to three first child sensors are connected to HA7Net sensor using a RJ-11
cable.

EW All other sensors are strung together to the first child sensor using daisy
chain.

[l The T-String and T-Probe sensors are connected to HA7Net sensor as a last
child. If they are directly connected to the sensor, then no other sensors can
go beyond that probe or string.
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9.5.1 Integrating the HA7Net sensor with Active Energy Manager

The HA7Net sensor has a built-in Web server that includes the IP address so that
it can be discovered by Active Energy Manager 4.1.1 using HTTP
communication. For simplicity, you can discover the HA7Net gateway using
system discovery. If you want to specify the operating system as type and specify
a protocol of appliance, you can use advanced system discovery.

You discover the HA7Net sensor in the same manner as discovering the Smart
Works sensors, except authentication is required. (Refer to 9.2.2, “Integrating
SynapSense with Active Energy Manager” on page 421 for more information.)

HA7Net requires request access for authentication using the Web Services
credentials. As shown in Figure 9-25, the HA7Net sensor access information is
indicated as “No access” by default. To get an authentication, right-click No
access and select Request Access.

Systern Discovery

Select the discovery methad

o Single systern (IP address)
C Multiple systems [Range of IP addresses)

o Single systemn [Hostname)

IP address:

l= s zz |50

Select resource type:

| Cperating Systern ;I

Discover I

Discoverad Systerns

Actions W 1

-

Marme w | Type
LEHAZ-HubAEM Cperating Sy,

4

Figure 9-25 Request Access for HA7Net Web server in system discovery

P P P, Py
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In case of advanced system discovery, you need to specify Web Services
authentication information in the Access Request wizard (as shown in

Figure 9-26). Select Activate and enter the credential information. Then, click
Next.

Advanced Dis

Welcorne Access Reguest
Frofile Propetties

Configure settings for access request autormation
Pratocal Selection .y

DCoM Configuration “ou can specify to autornatically request access to a
% Access Request resource after it iz dizcovered, Select appropriate option for
the resource you want to rmanage.
Inventory Discovery

i .
Summary Deactivate

& Activate - uze the fallowing user lagin information

Uszer ID:

Iaemadmin

Password:

< Back I Mext > I Finish I Cancel l

Figure 9-26 Access Request for the HA7Net Web server in advanced system discovery

Using the HA7Net sensor

Most of Active Energy Manager features to use the HA7Net sensor are the same
as features for other sensors. For more information, see 9.7, “Working with
sensors in Active Energy Manager” on page 448.

Figure 9-27 shows an example of several temperature sensors that are
connected to an HA7Net gateway.

Groups = Active Energy Manager.. > HAF Hub (Sensor) H
M Search the table... SL"ChI
Selact Marme % | Sensorwvalue % | Sensor Type
r & zpoooooipssasiza 19,562 Ternperature
r & srFononoiBssETE2E 19,625 Ternperature
|_' [!i BE4000001B3945728 19.5 Temperature
] & BAJOOOO1BAZBEFZE Termperature
e e

Figure 9-27 Temperature sensors connected to the HA7Net sensor
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9.6 Sensatronics sensor products

Active Energy Manager can also collect data from the sensors from Sensatronics
and supports the following products:

» E16 Temperature Monitor

The E16 lets you connect up to 16 temperature probes to your existing
Ethernet network. After you configure the static address of the device using
the serial port, you can then manage the device and connected probes using
the monitor’s built-in Web interface. You can also manage the monitor using
SNMP and MIB files that are available for download. The four-port E4 is also
available.

For more information, go to:

http://www.sensatronics.com/index.php/industrial-monitors/model-el6.
html

» U16 Universal Temperature Monitor

The U16 monitor is similar to the E16 but also supports probe types other
than standard temperature sensing, including power presence sensors,
magnetic door sensors, dry contact sensors, and high and cryo-low
temperature sensing. The four-port U4 is also available.

For more information, go to:

http://www.sensatronics.com/index.php/industrial-monitors/model-ul6.
htm1

» EM1

The EM1 is similar in features to the E and U monitor models. It offers four
ports and is designed to monitor temperature, humidity, and wetness. It also
supports magnetic door sensors and dry contact sensors.

For more information, go to:

http://www.sensatronics.com/index.php/industrial-monitors/model-eml.
html

» Senturion

The Senturion is a complete rack-mounted environmental monitoring solution
that includes on-board temperature, humidity, airflow, and light level sensors
coupled with eight external ports for all types of additional probes. Senturion
also supports connecting up to four external camera. The device includes a
color LCD screen providing local temperature and humidity information. The
device has a built-in Web server for management.
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For more information about this sensor, go to:
http://www.sensatronics.com/index.php/it-monitors/senturion.html
» Probes

Probes are available to connect to the monitors and gateways. Various cable
lengths are available from 10 feet to 300 feet (longer lengths are also
orderable). Cables are 2-conductor, 22 AWG, and PVC jacketed.

Architecture
Figure 9-28 illustrates the Sensatronics sensor architecture when integrated with
Active Energy Manager. In this example, U16 monitors are used.

Active Energy Manager 4.1.1

o

TCP/IP

U16 Monitor U16 Monitor
(IP address assigned) (IP address assigned) o

| Probe (temp) © " I Probe (humidity) Probe (temp) s |Probe (humidity) ©

Note: The probes connect directly into the gateway.
They do not connect via RJ-11 or RJ-45.

Figure 9-28 Example Sensatronics architecture integrated with Active Energy Manager 4.1.1

In this figure, the numbers correspond to the following information:

Active Energy Manager discovers and communicates with the Sensatronics
gateway or model E, U, or EM monitors using TCP/IP. These monitors each
have a built-in Web server that provide trend-data information to Active
Energy Manager using HTTP.

A The number of probes and the types of probes that can be connected
depends on the monitor that you use.

El Probes are all connected directly to the monitor. They are not daisy chained
together like 1-wire solutions.
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9.6.1 Integrating Sensatronics sensors with Active Energy Manager

All Sensatronics monitors have a built-in Web server can be discovered by Active
Energy Manager 4.1.1 through HTTP communication. For simplicity, you can
discover the Sensatronics sensor using system discovery. If you want to specify
the operating system as type and specify a protocol of appliance, you can use
advanced system discovery.

The method for discovering a Sensatronics sensor is the same as the method for
discovering a SynapSense sensor networks. For more information, see 9.2.2,
“Integrating SynapSense with Active Energy Manager” on page 421.

Using Sensatronics sensors

Most of Active Energy Manager features to use Sensatronics are same as the
features for other sensors. For more information, see 9.7, “Working with sensors
in Active Energy Manager” on page 448.

Figure 9-29 indicates the temperature probe sensor that is connected to
Sensatronics gateway.

Groups = Active Energy Manager... = Sensatronics [(Sensar)

Actions * ISearch the table... Search I ,

Selac Marne ¥ | Semsor value % | Senzor Type

v .s Probe 1 32,389 Termperature

L S Y ¥ T PP S S R | G VA R S € YT P S W T SN

Figure 9-29 The temperature probe connected to Sensatronics sensor

9.7 Working with sensors in Active Energy Manager

The sensors from different vendors are explored by Active Energy Manager in a
similar way. In this section, we cover how to view power and environmental data,
the event viewer, and the topology map with sensors.
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9.7.1 Power and environmental data

This section shows how to view power and environmental data in Active Energy
Manager.

Viewing sensor trend-data in the navigation area
Figure 9-30 shows some logical modules that are associated with different types
of sensors, providing trend-data such as temperature, dew point, and humidity.

Groups = Active Energy Manager Reszources [Wiew Members)
Ackions W | IW Search I
Select Marne % | Ambient Termp... & Dew Paint.. o Hurmidity ... % | Tupe &3
r =86 Rack#1 termp 0.7 Logical Madule
Il 2 =86 Rack#2 Dew Paint 9.4 Logical Madule
[T Ewes Rack#2 hurmnidity [T J4e%  Legical Medule
(| [l 56 Rack#2 ternp 21.5 Logical Madule
B P B Rl T e wentr ST PP AEPEr S PP

Figure 9-30 Viewing sensor trend-data in the navigation area

In the Active Energy Manager Resource area, you can customize field sets to
view environmental trend data by changing the columns. Refer to for 8.3,
“Configuring the PDU+” on page 381 more information about this procedure.

Viewing sensor trend data in a chart
To view sensor trend data in a chart, follow these steps:

1. Right-click the name of sensor logical module (in this example x86 Rack#2
Dew Point) and then select Energy — Trend Data, as shown in Figure 9-31.

Active Energy Manager Resources [View Members)

Actions V' lagical module Search I

Select Harne % | Ambient Termperature,,. & | Dew Poink (exter
[l Elx86 Rack#1 ternp 20,7
v [x86 Rack#2 Dew Pain Related Resources »
l =86 Rack#2 humidity Topology Perspectives ]
|_ Ed =86 Rack#2 ternp Create Group
Remowe. ..
Add to b
Trend Data |
System Status and Health ]
Froperties

Figure 9-31 Viewing sensor trend-data in a chart
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450

The Dew Point for the x86 Rack#2 area displays as a chart, as shown in
Figure 9-32 on page 450. In case of Dew Point, refer to percent range at the
right side of the chart.

x86 Racks2 DewPoint
=0 100

Dew Point (externally metered)

a0

[}
(==}
Percent

%

& o g R O K S S S
, QQ , r{}Q , fﬁq 5‘,‘? , rg\q , Q’Q , &\Q <@ , 6\? , &Q . @Q .\r\? {"Q
K W W W W o ! ’ \:\ ’ QQ-\. q\. . .
:)’E? Q’@ Q‘@ Q‘@ Q‘@ Q‘@ Q"@ R\{& o ﬁ\§ &3:\@

& &
& & & & & & & ¢ @

Figure 9-32 Viewing Dew Point trend-data around the x86 Rack#2 area

2. By default, the trend data view does not show Dew Point automatically. To add
this value, click Options in the Trend Data view, as shown in Figure 9-33.

Target: IxSE- Rack#Z Dew Point;l Browse... I

Tirme pariod: ILast hour v! Custorn settings

Shart
Refresh Trend Cata I

Figure 9-33 Customizing chart options in Trend Data

3. Select the “Dew point range” and “Dew point (externally metered)” options in
the Environmental and CPU Chart section, as shown in Figure 9-34 on
page 451. Then, click OK to continue.
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Environmental and CPU Chart

1

I7 Arnbient termperature Cew point
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Figure 9-34 Environmental and CPU Chart section

9.7.2 Topology map

To view the topology, right-click a sensor in the navigation area (in this example
nodela). Then, select Topology Perspectives — Active Energy.

For example, Figure 9-35 shows sensors that associated with the SynapSense
node as a topology map. You can monitor the event status of each sensor and
node using the Status Items icons. To monitor trend information from the
topology map view, right-click the sensor and then select Energy — Trend data.

voltage
L

T

_ E
I: = ' J 13 ]
@ :]f nodela o i

current
temp

humidity RRWEF

Figure 9-35 Topology view of each SynapSense Node
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10

Integrating facility managers
with Active Energy Manager

This chapter provides information about how to integrate various facility
managers with Active Energy Manager. It includes the following topics:

»

»
»
»
»

10.1, “
10.2,
10.3, “
10.4, “
10.5, ¢

Overview” on page 454

Liebert SiteScan Web” on page 456

Eaton Power Xpert’ on page 462

APC InfraStruXure Central” on page 472

Active Energy Manager monitoring tasks” on page 477
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10.1 Overview

Components hosted inside a typical data center can be broadly classified into
two categories:

» IT equipment, which includes servers, storage, and network components
» Infrastructure equipment, including:

— Chillers

— Computer room air conditioner (CRAC) units
— Air removal units (ARUSs)

— Environmental monitoring units (EMUs)

— Power distribution units (PDUs)

— Automatic transfer switches (ATSes)

— Uninterruptible power supply units

Active Energy Manager extends the scope of energy monitoring and
management by integrating with various facility endpoints to enable a more
complete view of energy consumption within the data center. Integrating facility
managers with IBM Active Energy Manager enables IT administrators to be
alerted about issues with facilities equipment, such as overheating, low battery
power on uninterruptible power supplies, or other conditions that might keep IT
equipment in a data center from running properly.

Because PDUs are also monitored and measured within the facility manager
applications, Active Energy Manager has additional sources of data for
measuring power consumption of IT equipment. Active Energy Manager allows
the IT administrator to obtain a more accurate and complete view of the power
consumption of the servers in the entire data center.

Active Energy Manager 4.1.1 integrates with the following facility managers to
discover and manage all power and cooling equipment in the data center:
» Emerson Liebert SiteScan (SSWEB) Version 3.0

Active Energy Manager can monitor PDUs, uninterruptible power supplies
and CRAC units which are monitored and controlled by Emerson Liebert
SiteScan (SSWEB) Version 3.0. For more information, see 10.2, “Liebert
SiteScan Web” on page 456.

» Eaton Power Xpert Reporting System

Active Energy Manager can monitor PDUs and uninterruptible power supplies
that are defined in an Eaton Power Xpert Reporting Hierarchy database
server. For more information, see 10.3, “Eaton Power Xpert” on page 462.
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>

APC InfraStruXure Central

Active Energy Manager can monitor data center infrastructure components
that are managed by an InfraStruXure Central server. These metering
devices can contain one or more current, power, humidity, temperature, or
dew point sensors.

For more information, see 10.4, “APC InfraStruXure Central’ on page 472.

Integrating a facility manager with Active Energy Manager provides the following
advantages:

>

Because data centers rarely contain equipment from just one vendor,
integrating Active Energy Manager with various facility managers can provide
a more holistic view of data center as well as real-time monitoring of the
health status.

Active Energy Manager integration allows IT personnel to be alerted about
any problems with facility equipment inside the data center. For example,
instead of waiting for an alert from the facility manager about a data center
overheating due to the failure of an air conditioning unit, the IT administrator
can determine the issue immediately using Active Energy Manager and can
take proactive measures before servers become too hot. This is a large step
toward making a view of all data center equipment available.

The power and thermal data trending capability of Active Energy Manager
can be a substantial advantage to IT administrators as well as facility
managers. Because Active Energy Manager monitors both IT and facility
equipment power and thermal values, the trend graphs of IT and facility
equipment over a period of time can be analyzed to arrive at right sizing of the
cooling infrastructure for the data center.

Active Energy Manager allows IT administrators to associate IT equipment to
facility equipment, such as power, thermal, and humidity sensors. This feature
can help both IT administrators and facility administrators in understanding
the happenings in the data center.

Active Energy Manager can exploit status and monitoring features in IBM
Systems Director, which allows IT and facility personnel to monitor the health
of IT and facility equipment. The Topology feature in IBM Systems Director
provides association maps between IT and facility equipment, which can help
determine the following information:

— How the data center components are associated together

— How IT equipment is affected if a malfunction or failure of any power and
cooling facility equipment occurs

Resource thresholds can be set on IT and facility equipment inside the data
center so that Active Energy Manager can generate an event or alarm that
indicates when these thresholds are exceeded.
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When critical events occur inside the data center, the IT or facility
administrator can be alerted immediately. Useful scenarios for these alerts
include:

— When the battery charge values on monitored uninterruptible power
supply equipment falls below the thresholds, the facility manager can be
alerted about the status of the battery charge.

— If a failure in the cooling system of the data center occurs, IT personnel
can be alerted immediately, which allows them to take precautionary
measures.

— When monitored IT equipment inlet temperature rises above the threshold,
an alert can be sent to the IT and facility administrator with the resource
names of IT equipment and the location of that equipment inside the data
center. In this scenario, the facility administrator can increase the amount
of cooling provided to the location where the respective IT equipment is
located if needed.

10.2 Liebert SiteScan Web

This section provides an overview of the Liebert SiteScan facility manager from
Emerson Network Power as well as information about how to discover and use
the solution with Active Energy Manager.

10.2.1 Overview of Emerson Network Power and Liebert integration

Liebert SiteScan Web is a facility management software application from
Emerson Network Power that monitors and manages the data center
infrastructure equipment, including data center cooling equipment, power supply,
and power monitoring equipment. It captures energy consumption from the data
center infrastructure equipment and provides analysis and reporting for
enhanced availability and efficiency.

Integrating Active Energy Manager with Liebert SiteScan Web enables IT
administrators to be alerted about issues with facilities equipment. With Liebert
SiteScan Web, you can use a Web-based application to gather information,
change operating parameters, run reports, and perform similar functions on
various types of critical equipment.

For Active Energy Manager to monitor Emerson Network Power and Liebert
facility equipment in a data center, you must use Liebert SiteScan version 3.0 or
4.0. Active Energy Manager makes use of the Web services that are defined by
this version to get environmental monitoring values as well as events and alert
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notifications. Refer to 10.2.2, “Supported facility equipment” on page 458 for the
list of equipment that Active Energy Manager supports.

Figure 10-1 depicts Liebert SiteScan Web integration with Active Energy

Manager 4.1.1.
Active Energy Manager 4.1.1 Server

| .
. midi m
Web services (SOAP) Power, humidity, te p_erature
L values of metered devices and
communication .
v events and alert notifications

Qbert SiteScan WD

Monitor and Manage

Datacenter containing subset of AEM 4.1.1 supported
Liebert data center infrastructure equipment, =

UPS units STS/PDU units

CRAC units STS units

= + Other products
i’ managed by
Power SiteScan Web

monitoring units

PDU units

Figure 10-1 Liebert SiteScan integration with Active Energy Manager

To discover all Active Energy Manager 4.1.1 supported Emerson Network Power
and Liebert facility equipment, you must first discover the facility manager and
then authenticate to it using SiteScan Web credentials. Active Energy Manager
communicates with SiteScan Web using Web services (SOAP) to get information
about all supported facility equipment that is monitored by the SiteScan Web
management software. Active Energy Manager polls SiteScan Web every 5
minutes, by default, to retrieve environmental values such as temperature,
humidity, and power for the supported facility equipment.
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To add and work with Emerson Network Power and Liebert devices in Active
Energy Manager, the user ID used for accessing SiteScan Web must have
“Remote Data Access - SOAP” functional privilege.

For more information, about how to discover Emerson Network Power and
Liebert SiteScan Web facility equipment in Active Energy Manager, refer to
10.2.3, “Discovering Liebert SiteScan Web-managed facility equipment in Active
Energy Manager” on page 459.

For more information about the tasks performed by Active Energy Manager on
Emerson Network Power and Liebert facility equipment, refer to 10.5, “Active
Energy Manager monitoring tasks” on page 477.

10.2.2 Supported facility equipment

Active Energy Manager v4.1.1 can retrieve the power and environmental values
as well as the event and alert notifications of the following facility equipment
inside the data center:

» Emerson Network Power and Liebert power units

— Breaker Cabinet Power Monitoring (FPC)

— Power Monitoring Panel (Ext. Protocol) (PM2)

— Power Monitoring Panel (PMP)

— Static Transfer Switch PDU Dual Output (STS)
— Static Transfer Switch PDU Dual Output (STS-2)
— Static Transfer Switch PDU (EDS)

— Voltage-Current-Frequency Monitor Panel (VCF)
— Voltage-Current Monitoring Panel (VCM)

» Emerson Network Power and Liebert uninterruptible power supplies:

— Multi Module UPS — S600/610 Extended Prot. — MM4
— Multi Module Series — MMS

— System Control Cabinet — S600600/610 Ext. Prot. — SC4
— System Control Cabinet — SCC

— Single Module Series — SMS

— Single Module UPS — S600600/610 Ext. Prot. — SM4
— Multi-Module SICE 7200 and HiPulse UPS — SMM

— Systems Cabinet SICE 7200 UPS — SSC

— Single Module SICE 7200 and HiPulse UPS — SSM
— UPStation S3 - US3

— Single Module Series AP301/302 — SM3

— Single Module UPS — NPower—IMP

— Single Module UPS — NX—PNX
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HiNet — PHN
NFinity — PNF
GXT - PGX
PSI - PPS

» Computer room air conditioning (CRAC) units

Emerson Network Power and Liebert hardware that is monitored and
controlled by Liebert SiteScan

Note: Active Energy Manager can retrieve the power and environmental
values as well as the events and alert notifications of these facility equipment
in the data center only if the facility equipment are managed by SiteScan Web
version 3.0. Support for SiteScan Web 4.0 is planned for a future version of
Active Energy Manager.

10.2.3 Discovering Liebert SiteScan Web-managed facility equipment
in Active Energy Manager

You can discover facility equipment managed by SiteScan Web by following
these steps:

1. In the IBM Systems Director navigation area, click to expand Inventory, and
then click System Discovery.

2. On the System Discovery page, specify the IP address of the operating
system on which Liebert SiteScan Web is located.
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3. In the Select resource type field, select Operating System from the list.
Then, select Discover as shown in Figure 10-2.

Select the discovery method

« Single systerm [IP address)
o Multiple systerns [(Range of IP addreszes)

C Single systermn (Hostname)
IP address:

Select resource type:

I Cperating Systern ;I

Dizcover I

Dizcovered Systerms

Actions W I

Marne ¢J Type CJ IP Addresses $ | OS5 Type e J Access ¥ | Description R
L._‘E|Liebert SiteScan(S5W..,  Operating Systermn 9.45.91.208 Appliance r'@ Mo access  SikeScan Gateway

B T T T . T T =

Figure 10-2 Discovery of Liebert SiteScan Web management server in IBM Systems Director

4. After the operating system is discovered, right-click the operating system, and
select Security — Request Access.
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5. On the Request Access page, enter the Liebert SiteScan Web credentials,
and then select Request Access. Click Close after the access is granted, as
shown in Figure 10-3.

Request Access

Enter userid and password to authenticate the Systerns Director to the target svstem.
authorized Systerns Director users access to the target systerm(z).

Lser I0:
|aemtest |
Password:

F.equest Access I Close

Selected targets:
Mame ¢ | Access

%Liebert SiteScan(SSWER) ... | [l OK
&l
M4 Page 1 of 2 »]H] [1 Total; 1

[ Sy s e ot el e e i T B e B e

Figure 10-3 Request access to Liebert SiteScan Web server

6. After access moves to Submitted or OK, Liebert SiteScan Web devices are
being discovered and should begin displaying in the Discovered Systems
pane and also in the Active Energy Manager resources group, as shown in

Figure 10-4.
Discovered Systerns
Actions vI
Marme * | Type £3 | IP Addresses 3 | 55 Type £3 | Access £3 | Description &
@Idmlplmaln Power Unit 9.45,91,208 & ok SiteScan Power Unit
@IdmlpZmain Power Unit 9,45,91.208 [T SiteScan Power Unit
@IdmlpSmain Paower Unit 9.45,91.208 B ok SiteScan Power Unit
@Idmlp‘tmain Power Unit 9.45,91,208 [ e SiteScan Power Unit
E‘ﬁLiebert SiteScan(S5W..,  Operating System 9,45,91,208 Appliance & ok SiteScan Gateway
@pn‘& Power Unit 9.45.,91,208 E (sl 9 SiteScan PDU
@F‘MZ PO Power Unit 9.45.,91.208 u [al.8 SiteScan PDU
1« i
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Figure 10-4 Liebert SiteScan managed facility equipment listed under Discovered Systems
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7. Inthe IBM Systems Director navigation area, click Navigate Resources, and
then click the Active Energy Manager Resources group to view the
discovered SiteScan devices that Active Energy Manager can monitor as
shown in Figure 10-5.

Mavigate Resources

Groups > Ackive Energy Manager Resources [View Mermbers)

4
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I- @Idmlpflmain Q 2ok 9.45,91,.208 29,000 29,000 SiteScan Power Unit 1
I_ @IdmipSmain Q ok 2.45,91, 208 13,000 12,000 SiteScan Power Unit

l- @Idmpomain D [=1.9 9.45,91,.208 16,000 16,000  SiteScan Power Unit J
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Figure 10-5 Discovered Liebert SiteScan facility equipment

Note: An appliance is a computer systems or computer device where the
operating system is not exposed to the user. For the appliance device
discovery, you need to enter the user credentials of the service that is running
on the target server.

For example, the Liebert SiteScan Web server that you discovered in the
previous scenario is an Appliance type object, where you requested access to
the server on which Liebert SiteScan Web was installed using the user
credentials of the SiteScan Web utility.

10.3 Eaton Power Xpert

This section provides an overview of the Power Xpert facility management
solution from Eaton as well as information about how to use the features of this
solution with Active Energy Manager.

10.3.1 Overview of Power Xpert integration

The integration of Active Energy Manager 4.1.1 and Power Xpert allows Active
Energy Manager to integrate Eaton power equipment monitoring along with IT
equipment monitoring, which is a first step towards integrating IT and facility
equipment monitoring and management inside a data center. Active Energy
Manager communicates with Power Xpert Reporting (PXR) and Power Xpert
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Software (PXS) to discover and monitor Eaton facility equipment in the data
center.

» Power Xpert Reporting

Power Xpert Reporting is a reporting interface that enables administrators to
define a hierarchical view of the power equipment infrastructure in the data
center and to select and view the power attributes of devices for the purpose
of monitoring.

» Power Xpert Software

Power Xpert Software is a facility equipment management software suite.
Power Xpert Software is responsible for real-time monitoring that includes
reception of events and alarms from Eaton data center facility equipment,
such as uniterruptible power supply units, PDUs, and so forth.

Active Energy Manager 4.1.1 can discover and monitor the uniterruptible power
supply units and PDU devices that are listed in 10.3.2, “Supported equipment” on
page 465 and that are monitored by Power Xpert Software management
software.
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Figure 10-6 shows the integration of Active Energy Manager 4.1.1 with Power

Xpert.
Active Energy Manager 4.1.1 Server

Power values of metered devices

SQL server stored via Eaton Power Xpert Reporting (PXR),
procedure calls event/alert notifications via Power Xpert
v Software (Foreseer class)

/ Eaton Power Xpert

< Eaton Power Xpert Reporting Eaton Power Xpert Software

Version 1.0 Foreseer Class

\ /

Monitor and Manage

Datacenter containing AEM 4.1.1 supported
Eaton Power Xpert facility equipment

s

Eaton Switched Eaton Powerware

Powerware PDU units PDU units

Eaton Remote

power panels m
Eaton Rack

power module

Figure 10-6 Eaton Power Xpert integrated with Active Energy Manager

Active Energy Manager communicates with the Power Xpert Reporting system
using a set of SQL Server stored procedure calls to retrieve the power attribute
values of Eaton power units in the data center. Active Energy Manager can also
receive events and alert notifications from Eaton facility equipment using Eaton
Power Xpert Software. For receiving events and alert notifications, you can
configure the Systems Director IP address as one of the SNMP trap receivers in
the Eaton Power Xpert Software system. Active Energy Manager supports
communication with one instance of Eaton Power Xpert Reporting at a time. In
turn, this instance of Power Xpert Reporting could have multiple Power Xpert
Software configured.
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Active Energy Manager polls the Power Xpert Reporting management server
once every 15 minutes instead of every 5 minutes, which is the default polling
interval for Active Energy Manager. If the Active Energy Manager default is set to
anything under 15 minutes, devices based on Power Xpert Reporting are still
polled every 15 minutes. If the Active Energy Manager polling interval is set to
anything greater than 15 minutes, devices based on Power Xpert Reporting are
polled at that greater interval.

Active Energy Manager can automatically associate Power Xpert Reporting
Managed uninterruptible power supply devices to all the PDUs that are drawing
power from those uninterruptible power supply devices.

Active Energy Manager v4.1.1 allows logical association of multiple resources
such as servers, storage, and other IT equipment with the sensors supported in
the facility manager equipment, such as PDU units, which allows the Active
Energy Manager to externally meter the power and environmental monitoring
values of the IT equipment that are present in the data center.

When any of the uninterruptible power supply devices fail in the data center,
Active Energy Manager receives a critical event about the uninterruptible power
supply failure. Using the automation plan feature of Systems Director, an alert
e-mail can be sent to IT and facility administrators alerting them about the failure
of the uninterruptible power supply devices and the IT equipment that can be
affected from the failure of the device.

For more information about how to discover Power Xpert managed facility
equipment, refer to 10.3.4, “Discovering Power Xpert in Active Energy Manager”
on page 468.

10.3.2 Supported equipment

Active Energy Manager can monitor the following Power Xpert reporting
managed facility equipment:

» Eaton Monitored Powerware PDUs

- PW102SW0U150
- PW1025WO0U151
- PW103SWo0U152
- PW1035SWO0U153
- PW1058SW0U154
- PW306SW0U155
- PW306SW0U156
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» Eaton Switched Powerware PDUs

- PW105MI0U096
- PW105MI0U097
- PW105MI0U098
- PW105MI0U099
- PW306MI0U113
- PW309MI0U114
- PW309MIOU115
- PW110MIOU116
- PW110MIOU117
- PW110MIOU118

» Eaton Remote Power Panels
— Models with a Power Xpert Gateway Series 1000 card

» Eaton models with a ConnectUPS-X, ConnectUPS-BD, or ConnectUPS-E
Web or SNMP UPS Connectivity Device

10.3.3 Prerequisites before discovering Power Xpert

The following requirements need to be met before discovering Power Xpert
managed facility equipment in Active Energy Manager:

» Power Xpert Reporting stores all the information that is related to the
managed facility equipment in a Microsoft SQL Server database. To access
the Power Xpert Reporting database to retrieve information about the
monitored equipment, Active Energy Manager requires a Microsoft SQL
Server JDBC driver. The SQL Server JDBC driver is downloadable free from
the Microsoft Web site. It is not ship as part of the Active Energy Manager
installation package because it is cannot be redistributed.

To download and use the drive, follow these steps:

a. Download the Microsoft SQL Server JDBC driver v2.0 from the following
Microsoft Web site:

http://msdn.microsoft.com/en-us/data/aa937724.aspx

b. Install the downloaded Microsoft SQL Server JDBC driver per Microsoft
instructions. Then copy file sq1jdbc. jar into the following directory:

<installation path>/Director/ActiveEnergyManager/eclipse/plugins/
com.ibm.aem.vendor 4.1.1/

In this path, <installation_path> is the path to the installation directory
for IBM Systems Director v6.1.1

c. Restart IBM Systems Director so that Active Energy Manager can detect
the JDBC driver.
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» For Active Energy Manager to receive alerts from Power Xpert managed
facility power equipment, you need to configure the IP address of the system
on which Active Energy Manager is installed as an SNMP trap receiver on the
system where the Foreseer version of Power Xpert Software is installed. This
enables Active Energy Manager to associate these alerts with the power
equipment inventory that is discovered in the Power Xpert Reporting
database and to generate an appropriate Systems Director event for the
device.

Note: The Foreseer version of Power Xpert Software can be installed only
on the system that is running Microsoft Windows. Power Xpert Foreseer
uses the built-in SNMP Service of the Windows operating system to
process the SNMP traps.

To set Systems Director as trap receiver on the Microsoft Windows system
where the Eaton Foreseer version of Power Xpert Software is installed, follow
these steps:

a. Click Start - Control Panel — Administrative Tools — Services.

b. Locate and right-click SNMP Services. Select Properties as shown in
Figure 10-7.

: =g
File  Action “iew Help
| | pomollom
IE@ Services (Local) ¥, “services (Local)
SNMP Service Mane 4 | Descripkion I Statis | Startup Type | :I
%Ramote Procedure ... Provides th.,, Started Aukomatic
Stop the service: Femote Procedure ... Managest... Manual
Restaft theeracg Remote Regiskry Enables re...  Started Automatic
%Removable Skorage Marial
Description: y  %Routing and Remoat..,  Offers radt.., Disabled
ﬁ:cn\:tdzzig;::::;:aatnrgor:;?rttltnoe S::Wty %Secondary Logon Enables st...  Started Autornatic
nebwark cansale workstation, Security Accounts .., Storessec...  Started Aukamatic
%Security Cenker Monitors s... Autornatic
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%Shell Hardware Det... Provides n... Starked Aubomatic J
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%SNMP Trap Service Receives = ual
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%SQL Server Active ... Enables int e sbled ‘lll
. Fesume:
t I Restart k
Extended A Standard / _—
|E)pens property sheet For the current selection. ’_ All Tasks s

Refresh

Help

Figure 10-7 Properties menu
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c. Enter the IP address of the IBM Systems Director Server to the “Trap
destinations” list on the Traps tab of the SNMP Service properties page as
shown in Figure 10-8. Click OK.

d. Restart the SNMP service.

SNMP Service Properties (Local Computer) e

General | Log On I Recover'_.rl Agert  Traps | Securityl Dependencies ]

The SNMP Service provides network management over TCP/IP
and IPX/SPX protocols. If traps are required. one or more
community names must be specified. Trap destinations may be
host names, IP addresses or IPX addresses.

— Community name

|PublicPXR =l Add fo I ’
Bemaove from list I |

Trap destinations:

Add... Edit... Remaove

[ oe | ocaws Apply

Figure 10-8 Entering the IP address

10.3.4 Discovering Power Xpert in Active Energy Manager
You can discover the Power Xpert Reporting managed facility equipment in
Active Energy Manager by following these steps:

1. In the IBM Systems Director navigation area, click to expand Inventory, and
then click System Discovery.

2. On the System Discovery page, specify the IP address of the operating
system on which the Power Xpert Reporting management software is located.
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3. Inthe Select resource type field, select Operating System from the list. Then
select Discover as shown in Figure 10-2.

Select the discovery rmethad

o Single systerm (IP address)
s Multiple systerns (Range of IP addresses)

o Single systern (Hostnarne)

IP address:

EEER T CE I EE=L:

Select resource type:

I Cperating Systern ;I

Dizcover I

Discowered Systerns

Actions W I

{
Marmne & J Type < I IP Addresses | 05 Type ¢ | Access < J Desc &
%Eaton Power ¥pert Reporting Server Cperating Systern 192,104, 67,128 Appliance P@ Mo access

b o dine B St PRSP A SR E EE EEESIIY T WSRrST PR S S N S P Aonem st e

Figure 10-9 Discovery of Power Xpert Reporting management server in IBM Systems Director

4. When the operating system is discovered, right-click the operating system
and select Security — Request Access.
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5. On the Request Access page, enter the Eaton Power Xpert Reporting SQL

Server user credentials, then select Request Access. Click Close after
access is granted as shown in Figure 10-10.

Enter userid and paszsword to authenticate the Systerns Director ko the target systerm
autharized Systems Directar uzers access to the target systermi(=],

#zar ID:

#pazzword:

Request Access Clase

Selaced targets:

o~

Marme > | ArCcess
L._‘E|Eaton Power xpert Report... r‘r_'. Mo access E
K7

M4 Page 1 o0f 1 » Pﬂ Ij_ Total: 1

P A SR 0 o B P At S e

-

Figure 10-10 Request access to Power Xpert Reporting server

. After access moves to Submitted or 0K, Eaton Power Xpert Reporting

managed facility equipment will be discovered and should display in the
Discovered Systems pane (as shown in Figure 10-11 on page 471) and also
in the Active Energy Manager resources group.
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Discovered Systems
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Figure 10-11 Power Xpert Reporting managed facility equipment

7. In the IBM Systems Director navigation area, click Navigate Resources, and
then click the Active Energy Manager Resources group to view the
discovered Eaton Power Xpert Reporting managed facility equipment that
Active Energy Manager can monitor as shown in Figure 10-12.

Mavigate R
Groups = Adckive Energy Manager Resources [(View Members)
Actions VI I— Search I
Selact Marme i | Access o] |_IP Addresses & | Awerage Output Power W | Auwerage Input Power $ | Description
- BBurs1 W ok 192,104, 67,188 - © Power Hpe
- BEuPs1 & ok 192.104,67.188 - © Power Hpe
r BEroUL & ok 192,104, 67,188 . < Power Hpe
- BEFanel 2 o ok 192,104, 67,188 . ©  Paower Hpe
I- @F‘anel 1 T 192,104, 67,128 - - Fower Hpe
- BEePoUE & ok 192,104, 67,188 . ©  Paower Hpe
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Figure 10-12 Power Xpert managed facility equipment listed under Active Energy Manager resource group
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10.4 APC InfraStruXure Central

This section provides an overview of the InfraStruXure Central (ISXC) facility
manager from APC as well as the Active Energy Manager 4.1.1 tasks that you
can perform with this solution.

10.4.1 Overview of InfraStrucXure Central

InfraStruXure Central (ISXC) from APC is a popular facility management
application that manages the APC power and cooling equipment in a data center.
Active Energy Manager v4.1.1 can integrate with APC ISXC v5.1 to discover and
integrate the monitoring of APC facility equipment along with IT equipment,
giving a holistic view of data center health and status.
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Figure 10-3 illustrates the integration of Active Energy Manager and the APC

ISXC server.
Active Energy Manager 4.1.1 Server

Current, power, humidity, temperature,
dew point values of metered devices and
! events and alert notifications

APC ISXC Server VersioE

Monitor and Manage

Web services (SOAP)
communication

Datacenter containing AEM 4.1.1 supported
APC facility equipment

' — UPS units

Floor/Rack CRAC units ARUs EMUs
T

Rack manager

NetBotz sensor pods

Figure 10-13 APC ISXC facility manager integrated with Active Energy Manager

Active Energy Manager can discover APC facility equipment that is managed and
monitored by the APC ISXC v5.1 server. Active Energy Manager communicates
to APC ISXC using Web services (SOAP) to discover and monitor all facility
equipment. Active Energy Manager retrieves current (amps), power, humidity,
temperature, and dew point values of the supported power, cooling, and
environmental monitoring devices as well as the events and alert notifications
from the APC ISXC v5.1 server.

For more information about APC ISXC v5.1 managed power, cooling, and
environmental monitoring devices that can be discovered and monitored by
Active Energy Manager, refer to 10.4.2, “Supported APC ISXC monitored facility
equipment” on page 474.
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Active Energy Manager polls the APC ISXC management server once every 5
minutes, which is the Active Energy Manager default polling interval. If the Active
Energy Manager polling interval is set to anything greater than 5 minutes, the
APC ISXC management server is polled at that greater interval.

For more information about discovery of APC ISXC managed facility equipment
in Active Energy Manager, refer to 10.4.3, “Discovering APC ISXC managed
facility equipment in Active Energy Manager” on page 474.

For more information about tasks that can be performed by Active Energy
Manager on APC ISXC managed facility equipment, refer to 10.4, “APC
InfraStruXure Central” on page 472.

10.4.2 Supported APC ISXC monitored facility equipment

Active Energy Manager supports the following facility equipment that are
monitored by APC ISXC v5.1 server:

APC Computer room air condition units (CRAC)
Air Removal Unit (ARUs)

PDUs and Rack PDUs

Uninterruptible Power Supply Devices

Rack Managers

NetBotz sensor pods

Environmental Monitoring Unit (EMUs)
Automatic Transfer Switch (ATSs)

vVVyVYyVYVYVYYVYYy

These metering devices can contain one or more current, power, humidity,
temperature, or dew point sensors.

10.4.3 Discovering APC ISXC managed facility equipment in
Active Energy Manager
You can discover APC ISXC managed facility equipment in Active Energy
Manager by following these steps:

1. In the IBM Systems Director navigation area, click to expand Inventory, and
then click System Discovery.

2. On the System Discovery page, specify the IP address of the ISXC server
appliance on which the APC ISXC management software is located.
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3. In the Select resource type field, select Operating System from the list.
Then, select Discover as shown in Figure 10-2.

tern Dizcovery

Select the discovery method

g Single systern (IPF addrezs)
o Multiple systerms (Range of IP addreszesz)

o Single systern (Hosztname)

IP address:

EN E EE 2!

Select resource type:

I Cperating System ;I

Discower |

Discovered Systems

Actionz W I

Marne * J Tupe $ J IP Addres,.. $ | OS5 Type % | Access = J Description &
E‘ﬁﬁpc ISHC Server  Operating System 2.5.23.31 Appliance M@ Mo access | APC Infrastru.
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Figure 10-14 Discovering the APC ISXC management server in IBM Systems Director

4. When the operating system has been discovered, right-click the operating
system and select Security — Request Access.
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5. Onthe Request Access page, enter the APC ISXC web user credentials, then
select Request Access as shown in. Click Close after the access grant as
shown in Figure 10-3.
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Figure 10-15 Request access to APC ISXC server

6. After access moves to Submitted or 0K, the APC ISXC managed facility
equipment is discovered and should display in the “Discovered Systems
pane as well as in the Active Energy Manager resources group. See

”

Figure 10-16.
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Figure 10-16 APC ISXC managed facility equipment in Discovered Systems
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10.5 Active Energy Manager monitoring tasks

This section provides information about the following IBM Systems Director and
Active Energy Manager features, which you can use to monitor the supported
vendors facility equipment:

vyvyyy

Power and environmental values
Event viewer

Topology map viewer
Configuring metering devices

10.5.1 Power and thermal data trending

You can use the Active Energy Manager trending feature to show the trends of

the power and environmental sensor values that are reported by various vendor
supported facility equipment. Active Energy Manager stores the trend data from
7 days to 3650 days.

This section provides the procedure to use the trending feature of Active Energy

Manager by taking an example of the Eaton Power Xpert Reporting Server

managed facility equipment:

1. Click Navigate Resources as shown in Figure 10-17.

IBM* Systems Director

‘ Yiew: | all tasks ;I

Py T

weloarme
My Starkup Pages
Find a Task

Fipd g Fesnyre

[lavigate Resources
E Autornation 1

H Availability

b
Inventory 4

3
Energy ’
N o A e A Al sl

Figure 10-17 IBM Systems Director Tasks pane
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2. Select Active Energy Manager Resources in the Navigate resource section

as shown in Figure 10-18.

Mavigate Resources

Groups [Wiew

Figure 10-18 IBM Systems Director Navigate resources
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3. Right-click any of the monitored facility equipment. Select Energy — Trend
data as shown in Figure 10-19.
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Figure 10-19 Active Energy Manager Resources (view Members)
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Trend data chart displays as shown in Figure 10-20. You can view trend data in
the chart view or the table view.
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Figure 10-20 Eaton PXR managed uninterruptible power supply facility equipment input power trend
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Active Energy Manager displays the events and alert notifications for the Power
Xpert Reporting and the APC ISXC managed facility equipment as shown in
Figure 10-21.
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Figure 10-21 APC ISXC server managed cooling facility equipment trend data

10.5.2 Event viewer

Active Energy Manager can receive all events and alert notification from the
supported vendors facility equipment, which allows IT administrators to be
notified and to take necessary actions. All alert notifications from the facility
equipment are also shown in the trend graphs.
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All events and alert notifications are reported in System Status and Health —

Event Log as shown in Figure 10-22.

Ewvent Filter:
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Figure 10-22 IBM Systems Director event log with notifications from various vendor facility equipment
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Active Energy Manager associates all events and alert notifications that it
receives from Eaton Power Xpert Reporting and APC ISXC management servers
to the appropriate managed facility equipment automatically.
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To view the events and alert notification you should perform following steps

1. Navigate to Navigate resource — Active Energy Manager resources (view
Members). Right-click any Eaton Power Xpert Reporting managed or APC
ISXC managed facility equipment, as shown in Figure 10-23.
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Figure 10-23 Active Energy Manager Resources (view Members)
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2. All events and alert notifications pertaining of the selected APC PDU can be
viewed as shown in Figure 10-24.

Select an event filker to display a specific set of events, Select preferences to customize how many events to show,

Event Filter:

E Active Energy Events | p

snmp_RPTk_test{172.30.1.15) :

(Ewents) L

Delete | Actions W | IW Search I
Select | Event Text < | Source $ | Severity < | Categary
I Device status may be inaccurate because an attempt to transfer a device definition file... | snmp_RPTK_testi1i72.30.1.... QCmticaI alert
r The current walue of Group Maxirmurn Return Air Termperature (M8 is too low. snrp_RPTK_test(172.30.1.... Inforrmation Alert 4
I The current walue of Unit Return Air Temperature (M/4) is tao high. snrp_RPTE_test(172.30.1.... eCmticaI alert ‘
I Device status may be inaccurate because an attempt to transfer a device definition file... | snmp_RPTK_test{172.30.1.... ch\tical alert 1
I The current walue of Unit Return Air Temperature (M/4) is tao high. snrp_RPTE_test(172.30.1.... eCmticaI alert 4
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I Device status may be inaccurate because an attempt to transfer a device definition file... | snmp_RPTK_test{172.30.1.... eCr\tical alert 3
I The current value of Group Maximum Return Air Temperature (M/A) is too low, snrnp_RPTK_test(172.30.1.... [ Inforrnation Alert
e T T  a —r P m e RS

Figure 10-24 APC ISXC managed PDU events and alert log

10.5.3 Topology map viewer

The topology map viewer is one of the features of Active Energy Manager that
can help the facility administrators to understand the types of sensors that are
supported in the facility equipment as well as the connectivity between the facility
equipment. For example, the facility manager can determine which power
distribution units are getting power from which uniterruptible power supply units
in a data center.
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The following example explains how to navigate to the topology map viewer of a
facility manager:

1. Click Navigate Resources in the IBM Systems Director All Tasks frame.
Select Active Energy Manager Resources in Navigate Resources pane.

2. Right-click any facility management equipment that is managed by Eaton
Power Xpert Reporting or APC ISXC server, and select Topology
Perspectives — Active Energy as shown in Figure 10-25.

Mavigate Resources

Sroups > Active Energy Manager Resources (View
P Members)
&ctions v | |Search the table... Search |

Select J Marne OJ Access < | IF Address... €
I~ EfEmuiizz.z0.1.9) Mot applicable
[v [EElEmuii7z.30.1.9 Related Resources
- Efemuiirz 30.1.10
- [EElEMU 11 5¢172 30]  Creste Group
r Eflemu 11 ai172.30]  Remove...
- Efloitto System(1?|  Addto »
- il crac 3 Energy b
I_ FJ CRAC 2 System Status and Health | d
I_ L—ll CRAC 1 Properties

o e e M S B T o o S T B e T o A

Figure 10-25 Navigating to Topology view of APC ISXC server managed facility
equipment
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The topology map shows the associated diagram of the selected facility
equipment, any sensors if present, and any IT equipment that is logically
associated with the sensors that are supported by the particular facility
equipment. Figure 10-26 shows an APC ISXC managed Environmental
Monitoring unit that consists of Temperature and Humidity sensors.

Active Energy . EMU{172.30.1.9) (Active

Groups = Manager... Energ\,r)

Actions vll ISearchthe map... Search | L__‘. f %I = @ :/;

-.i -l
E —_ |°-‘ [ll- P .! Q
Humidity - PI'EE 1 EMO(TeZ 200 2 Temperature - Probe 2

< //

Hurnid ny the 2

Te mpelatu re - Prabe 1

o i i = et o e = é i

Figure 10-26 Topology map of an APC ISXC server managed EMU

10.5.4 Configuring metering devices

Configuring metering devices allows the IT administrator to associate the IT
equipment to the sensors that are supported on the Power Xpert and APC ISXC
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server managed facility equipment. This feature allows logical association of IT
equipment with power and environmental sensors that are present in supported
facility equipment.

The following example shows how to configure metering devices for Power Xpert
Reporting Server managed facility equipment:

1. Click Navigate Resources in IBM Systems Director All Tasks frame. Select
Active Energy Manager Resources in Navigate Resources pane.

2. Right-click any facility management equipment managed by Eaton PXR or
APC ISXC server, select Energy — Configure Metering Device as shown in
Figure 10-27.

Mavigate Resources
Groups » a;t;:;esgfrgy Manager Resources (Miew J
_adions_ v | || _Search | i
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I_ @EPDU Remove... 192.104.67.188 FPower ¥pert - WWPower,., i
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[T  DBDeroi| Addto » _ 192.104.67.188  Power Xpert - YyPawer. .. }
r @EPDUw - Power ®pert - “WPower.., 3
— Irventary » Energy Cost Calculatar
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M T T . P P S

Figure 10-27 Active Energy Manager Resources (view Members)
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3. If the selected facility equipment contains any type of sensors and power
outlets, they display as shown in Figure 10-28. Right-click the sensor that you
want to configure to associate it with any IT equipment that is present in the
data center. Select Edit.

Configure Metering Device

Sensors for PDUL
Edit... I Actions  w I W Search | ;
Select | Mame $ | Type <‘
i) FDUL (=ide A Fower production i
[ PDUL (Side B) Power production
[ Panel 1 (Side A) Fower production
[ Fanel 1 (Side B} Power production
[ Panel 2 (Side A) Fower production .
[ Fanel 2 (Side B} Fower production J
R R A TR e A P A T e s

Figure 10-28 Sensors present in the selected facility equipment

4. Edit the properties of the sensor that you selected, as shown in Figure 10-29.
Select the resources that you need to associate with this sensor:

a. Select None if no resources are associated with this sensor.

b. If IBM Systems Director does not support discovery of the resource, use
the “Add Resource” link to define the logical device in IBM Systems
Director.

c. Associate the device to the sensor for external metering by clicking
Browse and selecting the device from the appropriate group as shown in
Figure 10-30.

Note: If you have created logical device as explained in step b. The newly
created logical device will be appearing in Active Energy Manager group.
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Shaow: IGroups 'I

Edits a metering device sensor
Select a valid target then add it to the selected list.

Device name: PDUL
Sensor name: PDUL (Side &)
Sensar type: Power production

Select the resources associated with this sensar, If IBM Systemns Directa
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.
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Figure 10-29 Configuring metering device

Active Energy Manager allows you to associate multiple devices with sensors
present in Power Xpert Reporting managed and APC ISXC managed facility
equipment, thus allowing facility managers to get a clearer idea of the

topology and real time status of the data center.
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Figure 10-30 Select devices for associating with the sensors present in the facility manager equipment
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5. After selecting resources need to be metered, select Metered Resources as
shown in Figure 10-31. Click OK.

Device name: PDUL
Sensor name: POUL (Side A)
Sensor type: Power production

Select the resources associated with this sensor, If IBM Systems Director does no
the resource. Select Mone if no resources are associated with this sensor,

[
Metered Resources | 1BM Systemn x430 >| | Browse... | add resource

o Mone

o]’ | Zancel |

A Sl T o o e e % 2 e B . P

Figure 10-31 Configuring metering device
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6. To verify the association, navigate to the topology map of the facility
equipment. The associated metered device displays in the topology map as
shown in Figure 10-32. The metered device has a logical connection to the
sensor in the facility equipment. The logical device IBM System x 430 is
externally metered by the PDU1 side A power sensor.

Active Energy FDUL (Active
Groups = Manager... = Energy) ;
| actions 'Il ISearch the map... | Search I | |M C_.E: i:j ﬂ-' a ‘a; p; )
" -

o« [
Panel 1 (Side A)

|
§

Panel 1 (Side B)

Panel 2 (Side B) . PDU1 (Side B)

PDUT (Side A)

|

IBM Systemx430

v
i - — ot

Figure 10-32 Topology view associating the metered device and the PDU outlet
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Abbreviations and acronyms

AC

AEM
AMD
AMM

APC
API

ASCII

ASF
ASMI

AWG
BC

BIOS
BMC

CA
CD-ROM

CDE

CIM
CIMOM

CLI
COM
CpPC
CPU
CRAC

csv
DB

alternating current
Active Energy Manager
Advanced Micro Devices

Advanced Management
Module

American Power Conversion

application programming
interface

American Standard Code for
Information Interchange

Alert Standard Format

Advanced Systems
Management Interface

American wire gauge
BladeCenter
basic input output system

Baseboard Management
Controller

Certification Authority

compact disc read only
memory

Common Desktop
Environment

Common Information Model

Common Information Model
Object Manager

command-line interface
Component Object Model
Central Processor Complex
central processing unit

Computer room air
conditioner

comma separated variable
database
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DBS

DCIE

DCOM

DFS
DPI

DVFS

EMU

FPC
FRU
FSP
GB
GUI
HMC

HP
HTTP
/10
IBM

IEC

IPMI

ISXC

demand-based switching
domain controller

Data Center Infrastructure
Efficiency

Distributed Component
Object Model

Distributed File System

Distributed Power
Interconnect

Dynamic voltage/frequency
scaling

Environmental Monitoring
Unit

Flexible Power Conditioner
field replaceable unit
Flexible Service Processor
gigabyte

graphical user interface

Hardware Management
Console

Hewlett Packard
Hypertext Transfer Protocol
input/output

International Business
Machines

identifier

International Electrotechnical
Commission

integrated management
module

Internet Protocol

Intelligent Platform
Management Interface

InfraStruXure Central
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ITSO

IVM

JDBC
KB
KDE
KW
LAN
LCD
LPI
MAC
MB
MCSE

MDS
MIB

MM
MMS
NEMA

NIM
NSM

NVRAM

os
PCI

PDU
PET
PMP
PTF
PURR

PVC

494

information technology

International Technical
Support Organization

Integrated Virtualization
Manager

Java™ Database Connectivity
kilobyte

K Desktop Environment
kilowatt

local area network

liquid crystal display

Linux Professional Institute
media access control
megabyte

Microsoft Certified Systems
Engineer

Multi-layer Director Switch

management information
base

Management Module
Multi Module Series

National Electrical
Manufacturers Association

Network Installation Manager

Network and Systems
Management

non-volatile random access
memory

operating system

Peripheral Component
Interconnect

power distribution unit
Platform Event Trap
Power Monitoring Panel
program temporary fix

processor utilization resource
register

Polyvinyl chloride

PXR
PXS
RSA
SAN
SCC
SE

SMS

SMT
SNMP

SOAP

SPURR

SQL
STG
STS
TCP/IP

UL
UPS
URL
uUsSB
VCF
VCM
VIOS
WMI

ww
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Power Xpert Reporting
Power Xpert Software
Remote Supervisor Adapter
storage area network
System Control Cabinet
Support Element

System Management
Services

Simultaneous Multithreading

Simple Network Management
Protocol

Simple Object Access
Protocol

scaled processor utilization
resource register

Structured Query Language
Server & Technology Group
Static Transfer Switch

Transmission Control
Protocol/Internet Protocol

Underwriters Laboratories
uninterruptible power supply
Uniform Resource Locator
universal serial bus
Voltage-Current-Frequency
Voltage-Current Monitoring
Virtual I/O Server

Windows Management
Instrumentation

world wide



Related publications

We consider the publications that we list in this section particularly suitable for a
more detailed discussion of the topics that we cover in this book.

IBM Redbooks publications

For information about ordering these publications, see “How to get IBM
Redbooks publications” on page 499. Note that some of the documents
referenced here might be available in softcopy only.

>

>

»

Going Green with IBM Systems Director Active Energy Manager 3.1,
REDP-4361

Implementing IBM Director 5.20, SG24-6188
Implementing IBM Systems Director 6.1, SG24-7694

Other publications

The following publications are also relevant as further information sources:

>

IBM Information Center - Active Energy Manager 4.1.1

http://publib.boulder.ibm.com/infocenter/director/v6rlix/index.jsp?to
pic=/aem 410/frb0_main.html

Whitepaper: IBM EnergyScale for POWERG6 Processor-Based Systems

http://ibm.com/systems/power/hardware/whitepapers/energyscale.htm]
ftp://ftp.software.ibm.com/common/ssi/sa/wh/n/pow03002usen/POW03002U
SEN.PDF

DPI C13 PDU+, DPI C13 3-phase PDU+,DPI C19 PDU+, and DPI C19
3-phase PDU+ Installation and Maintenance Guide

ftp://ftp.software.ibm.com/systems/support/system x pdf/43v6030.pdf
Advanced Configuration and Power Interface Specification revision 3.0b
http://www.acpi.info/DOWNLOADS/ACPIspec30b.pdf
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http://publib.boulder.ibm.com/infocenter/director/v6r1x/index.jsp?topic=/aem_410/frb0_main.html
http://publib.boulder.ibm.com/infocenter/director/v6r1x/index.jsp?topic=/aem_410/frb0_main.html
http://ibm.com/systems/power/hardware/whitepapers/energyscale.html
http://www.acpi.info/DOWNLOADS/ACPIspec30b.pdf
ftp://ftp.software.ibm.com/common/ssi/sa/wh/n/pow03002usen/POW03002USEN.PDF
ftp://ftp.software.ibm.com/common/ssi/sa/wh/n/pow03002usen/POW03002USEN.PDF
ftp://ftp.software.ibm.com/systems/support/system_x_pdf/43v6030.pdf

IBM Active Energy Manager Information Center

496

Home page

http://publib.boulder.ibm.com/infocenter/director/v6rlix/index.jsp?to
pic=/aem_410/frb0_main.html

Operating systems supported by IBM Systems Director 6.1.0

http://publib.boulder.ibm.com/infocenter/director/vérix/index.jsp?to
pic=/director.plan _6.1/fqm0_r os supported by ibm director 61.htmI

Troubleshooting and support

http://publib.boulder.ibm.com/infocenter/director/vérlx/index.jsp?to
pic=/aem_410/frb0_r_tbhs _solving problems.html

Supported Managed systems

http://publib.boulder.ibm.com/infocenter/director/vérix/index.jsp?to
pic=/aem_410/frb0_r HW_reqs_managed systems.htm]

Migrating from 3.1.x or later

http://publib.boulder.ibm.com/infocenter/director/v6rix/index.jsp?to
pic=/aem_410/frb0_t migrating.html

Updating IBM Systems Director

http://publib.boulder.ibm.com/infocenter/director/vérix/index.jsp?to
pic=/director.updates 6.1/fqm0_t um updating director features.htm]

Upgrading and migrating IBM Systems Director

http://publib.boulder.ibm.com/infocenter/director/v6rlx/index.jsp?to
pic=/director.upgrade 6.1/fqm0_t_upgrading_and_migrating.html

Topology map view

http://publib.boulder.ibm.com/infocenter/eserver/vlir2/index.jsp?topi
c=/eica7/eica7_concept_topology map_view.htm

Event actions

http://publib.boulder.ibm.com/infocenter/director/v6rix/index.jsp?to
pic=/director.automate 6.1/fqm0_c_ea_actions.html

Working with active energy properties

http://publib.boulder.ibm.com/infocenter/director/vérlx/topic/aem 41
0/frb0_t_viewing_aem properties.html

Metering devices

http://publib.boulder.ibm.com/infocenter/director/v6rix/topic/aem 41
0/frb0_r HW_reqs_metering_devices.html
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http://publib.boulder.ibm.com/infocenter/director/v6r1x/index.jsp?topic=/director.plan_6.1/fqm0_r_os_supported_by_ibm_director_61.html
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http://publib.boulder.ibm.com/infocenter/director/v6r1x/index.jsp?topic=/aem_410/frb0_r_HW_reqs_managed_systems.html
http://publib.boulder.ibm.com/infocenter/director/v6r1x/index.jsp?topic=/aem_410/frb0_r_HW_reqs_managed_systems.html
http://publib.boulder.ibm.com/infocenter/director/v6r1x/index.jsp?topic=/aem_410/frb0_t_migrating.html
http://publib.boulder.ibm.com/infocenter/director/v6r1x/index.jsp?topic=/aem_410/frb0_t_migrating.html
http://publib.boulder.ibm.com/infocenter/director/v6r1x/index.jsp?topic=/aem_410/frb0_main.html
http://publib.boulder.ibm.com/infocenter/director/v6r1x/index.jsp?topic=/aem_410/frb0_main.html
http://publib.boulder.ibm.com/infocenter/eserver/v1r2/index.jsp?topic=/eica7/eica7_concept_topology_map_view.htm
http://publib.boulder.ibm.com/infocenter/eserver/v1r2/index.jsp?topic=/eica7/eica7_concept_topology_map_view.htm
http://publib.boulder.ibm.com/infocenter/director/v6r1x/index.jsp?topic=/director.automate_6.1/fqm0_c_ea_actions.html
http://publib.boulder.ibm.com/infocenter/director/v6r1x/index.jsp?topic=/director.automate_6.1/fqm0_c_ea_actions.html
http://publib.boulder.ibm.com/infocenter/director/v6r1x/topic/aem_410/frb0_t_viewing_aem_properties.html
http://publib.boulder.ibm.com/infocenter/director/v6r1x/topic/aem_410/frb0_t_viewing_aem_properties.html
http://publib.boulder.ibm.com/infocenter/director/v6r1x/topic/aem_410/frb0_r_HW_reqs_metering_devices.html
http://publib.boulder.ibm.com/infocenter/director/v6r1x/topic/aem_410/frb0_r_HW_reqs_metering_devices.html

>

»

Active Energy Manager commands

http://publib.boulder.ibm.com/infocenter/director/vérix/topic/aem 41
0/frb0_r_ref_commands.htm]

Alphabetical listing of all smc1i commands

http://publib.boulder.ibm.com/infocenter/director/vérix/index.jsp?to
pic=/director.cli_6.1/fqm0_r_cli_a_to_z.html

Global preferences commands

http://publib.boulder.ibm.com/infocenter/director/v6rix/index.jsp?to
pic=/aem_410/frb0_r_ ref commands preferences.htmi

Online resources

The following Web sites are also relevant as further information sources:

»

Active Energy Manager home page
http://www.ibm.com/systems/management/director/plugins/actengmgr/
Tivoli Monitoring for Energy Management
http://www.ibm.com/software/tivoli/products/monitor-energy-management
IBM Fix Central

http://www.ibm.com/support/fixcentral/

Announcement letter: IBM Systems Director Active Energy Manager for x86

http://www.ibm.com/common/ssi/cgi-bin/ssialias?infotype=dd&subtype=c
a&&htm1fid=897/ENUS208-332

Announcement letter: IBM Systems Director Active Energy Manager for
Power Systems

http://www.ibm.com/common/ssi/cgi-bin/ssialias?infotype=dd&subtype=c
a&&htm1fid=897/ENUS208-284

Announcement letter: IBM Systems Director Active Energy Manager for Linux
on System z

http://www.ibm.com/common/ssi/cgi-bin/ssialias?infotype=dd&subtype=c
a&&htm1fid=897/ENUS208-344

IBM DPI PDU enhancements
http://www.ibm.com/support/docview.wss?uid=psgIMIGR-5073205
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