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Chapter 1. Data Center Optimization for Energy Management

IBM® Tivoli® Monitoring for Energy Management Reporting and
Optimization

Tivoli Data Center Optimization for Energy Management (Data Center
Optimization) provides the ability to examine energy usage and estimated cost and
make recommendations for the data center.

Data Center Optimization is a reporting and modeling feature available to users of
Tivoli products. You can use it to create reports for energy management costs.
These reports can be itemized by resource (such as servers, storage, network
devices, and facilities in the data center). It has a modeling and recommendation
engine to help optimize data centers, based on power usage and associated costs.
Using these results, you can perform "what if” calculations, to determine power
savings alternatives and associated costs.

© Copyright IBM Corp. 2008 1
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Chapter 2. Installation and removal

Prerequisites and considerations

Data Center Optimization uses other Tivoli products as a basis for gathering data
to generate models and reports. You install it as a plugin, or console module, on
top of IBM Tivoli Common Reporting Version 1.1.1, which is included with IBM
Tivoli Monitoring. Before you install Data Center Optimization, you must first
install Tivoli Common Reporting. Then you can install Data Center Optimization
on the system where you installed Tivoli Common Reporting.

Data Center Optimization supports all operating systems that are supported by
Tivoli Common Reporting.

To collect power data, Data Center Optimization requires that you have IBM Tivoli
Monitoring for Energy Management version 6.20.01 installed.

Data Center Optimization requires that you have IBM Tivoli Monitoring V6.2
Fixpack 1 or later fixpacks or V6.2.1 installed in your network, and configured to
store information into Tivoli Data Warehouse (which is also included in IBM Tivoli
Monitoring). Tivoli Data Warehouse is the source for all data that is displayed in
Data Center Optimization and must be configured in order to create reports. You
can use the version of Tivoli Monitoring that is included with IBM Tivoli
Monitoring for Energy Management.

For more information about Tivoli Monitoring, Tivoli Common Reporting, and IBM
Tivoli Monitoring for Energy Management, see the Tivoli Monitoring and
OMEGAMON?® XE Information Center at the following address:

[http:/ /publib.boulder.ibm.com /infocenter / tivihelp /v15r1 /index.jsp]

Installing

1. Access the product installation image, which is either a CD or a compressed
package (.zip or .tar file). If the image is a compressed package, extract it to a
temporary location that you can install from.

2. From a command line, change to the root directory of the installation image
and run the following command, depending on your operating system.

+ AIX®: DCOFEM_AIX.BIN

« HP/UX: DCOFEM_HPUX.BIN

* Linux® DCOFEM_LINUX.BIN

* Solaris: DCOFEM_SOLARIS.BIN

« Windows®: DCOFEM_WINDOWS.EXE

The installation wizard opens.
3. Accept the License Agreement, and then click Next.

4. Enter a destination folder, or click Choose to browse to the location of the
folder, and then click Next.

5. For the IBM Tivoli Common Reporting Version 1.1.1 installation location,
complete the following fields and click Next.

e TCR/TIP Install Location

© Copyright IBM Corp. 2008 3
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e Port

* Profile Name

* Server Name

e User Name

» Password

Complete the following fields for the Tivoli Data Warehouse and click Next.
* Select DB Product type
* Hostname/IP

* Port

* DB Name

* Schema Name

e User Name

* Password

* If DB product type is Oracle/MS SQL then please provide path of the
respective jdbc/odbc library path

Review the installation parameters. To change any settings, click Previous to
return to a prior input panel. If they are correct, click Install.

Removing

About this task

In Windows, you can remove Data Center Optimization for Energy Management
in the Windows Add or Remove Programs dialog.

To remove the application in Linux or alternatively in Windows, do the following:

1.

Navigate to the installation directory.

2. In the Uninstall TDCOFEM subdirectory, run the Uninstall TDCOFEM
program. The Uninstall wizard opens.

3. Click Next.

4. Enter your Tivoli Common Reporting username and password and click Next.

5. Click Uninstall.

Results

Data Center Optimization is removed.

Note: In some circumstances, the uninstall command terminates with a "JVM not
found” message. Follow these steps to fix this problem.

1.

In the same directory as the uninstall program, edit the
Un-install TDCOFEM.lax file and replace the lax.nl.current.vin property value
to the correct JVM path. For example:

lax.nl.current.vmftcr_rooth\Jre\\jre\\bin\\java.exe

Save and close the file.

Start the uninstallation process again.
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Chapter 3. Getting started

After installing Tivoli Common Reporting, you can use your Web browser to work
with reports.

Starting Tivoli Data Center Optimization for Energy Management

To use Data Center Optimization, you must first start Tivoli Common Reporting.
About this task

Follow these steps to start the server using the command line tools in both
Windows and Linux. In Windows, you can also start Tivoli Common Reporting
from the system start menu. Use your browser to access the console for Data
Center Optimization.
1. From a command prompt, change to the / bin directory.
2. Run one of the following commands, depending on your operating system.
+ On UNIX®: startTCRserver.sh
* On Windows: startTCRserver.bat
3. Open your Web browser and navigate to the following address:
https://hostname:30343/ibm/console/Togon.jsp
where hostname is the TCP/IP host name of the system where Data Center
Optimization is installed (or Tocalhost if you are running the Web browser on
the same system).
By default, Tivoli Common Reporting uses port 30343. If you encounter
conflicts, you can change the port assignments configured in the embedded
application server. For more information, search for Setting port numbers in
the WebSphere® documentation at fhttp:/ /publib.boulder.ibm.com/infocenter /|
[wasinfo /v6r0/index.jsp|
4. On the console login page, type your Tivoli Common Reporting user ID and
password. This can be the user ID and password that you specified during the

installation process, or it can be a user ID and password provided to you by an
administrator.

When the console work area opens, the build number appears in the About
Tivoli Data Center Optimization for Energy Management panel.

© Copyright IBM Corp. 2008 5
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About Tivoli Monitoring for Energy Management Reporting and Optimization N 5

Tiwvoli Monitoring for Energy Management Eeporting and Optimizat
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trademark of the IBM Corp.

Figure 1. About Tivoli Data Center Optimization for Energy Management

5. In the navigation pane, expand the Energy node to expose the Data Center
Optimization pages.
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[ Security
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El Reports
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Catabase SEttiJi

Financial Managemen

Settings

Figure 2. Console navigation

Note: Your user name must be assigned to the reportView or
reportAdministrator roles to access the Data Center Optimization pages. See
[Chapter 7, “Administration,” on page 65| for details.

Stopping Tivoli Common Reporting
Follow these steps to stop the server.
1. From a command prompt, change to the bin directory.
2. Run one of the following commands, depending on your operating system.
* On UNIX: stopTCRserver.sh
* On Windows: stopTCRserver.bat

Chapter 3. Getting started 7



A window opens prompting for your administrative credentials.

3. Enter your administrative user name and password for Tivoli Common
Reporting.

Results

Tivoli Common Reporting is stopped and users cannot log into the console.

Importing energy data

About this task

When you create reports, Data Center Optimization obtains data from Tivoli Data
Warehouse. Therefore, you must set up and configure IBM Tivoli Monitoring for
Energy Management to collect power information and add and persist the energy
data collected from the agents to the Tivoli Data Warehouse.

Collecting CPU utilization and efficiency data

If you plan to run recommendation reports in Data Center Optimization you must
be collecting CPU utilization data for the systems that are to be included in the
reports. This is because Data Center Optimization examines this data to discover
underutilized servers in the networks. There are two ways to obtain this data. The
first is to use IBM Tivoli Monitoring for Energy Management agents, which collect
the CPU efficiency data for some systems. The second is to use the Tivoli
Monitoring Operating System Agents for data collection.

If you are using the second option, you must install and configure the Tivoli
Monitoring Operating System Agents for data collection to the Tivoli Data
Warehouse. For more information, refer to the Tivoli Monitoring Information
Center at the following address:

[http: / /publib.boulder.ibm.com/infocenter/ tivihelp /v15r1 /index.jsp]

Synchronizing

operating-system and power data
About this task

If you are using the Tivoli Monitoring Operating System Agents for data collection,
described in the previous section, then you must perform a configuration step to
synchronize the operating system name of each server with that server’s name
within IBM Director. In order for the reporting mechanism to be able to correlate
the power usage data and operating system usage data, the system names used in
the operating system must be the same as the system names used in IBM Tivoli
Monitoring for Energy Management. The system names are typically the IP host
names. IBM Director, the source of data for IBM Tivoli Monitoring for Energy
Management, enables you to name the systems as desired. To name the systems:

1. Open the IBM Director Console.
2. Click All Managed Objects.

3. Right click on the Name column in the All Managed Obijects table, and select
Rename.

4. Type a new name for that system that matches the name, typically the
hostname, returned from the Tivoli Monitoring Operating System Agent.
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Setting energy rates and carbon unit energy mixes
About this task

Select Energy » Optimization for Energy Management ~» Preferences. Click
Energy Rate Plans.

Follow the instructions in [Chapter 5, “Defining power rates and carbon unit energyl
[mixes,” on page 21| to set up the appropriate rates and mixes in your data center.
This data is used as a basis for calculating the estimated cost and carbon unit
emissions from the Data Center Optimization reports.

J Energy Rate... |_—-SEIEI:1 Action —

Energy Rate Plans

Energy Rate Plans
The energy rate plans are used to calculate energy costs based on energy consumption.

Page 1 of 1

New| Delete |

Selected Rate plan Description

] Energy Eate Plan #1 An energy rate plan with a flat hourly rate.
) Energy Fate Plan #2 An energy rate plan with a flat daily rate
= Energy Fate Plan #3 An energy rate plan with a flat monthly rate
| Energy Eate Plan #4 An energy rate plan with a flat yearly rate.

Page 1 of 1 Selected:0 Total: 4 Shown: 4

Figure 3. Energy Rate Plans page

Chapter 3. Getting started 9
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Chapter 4. Working with Server Settings

Access Energy »> Preferences » Server Settings to:

import servers and groups

classify servers

create and modify server groups and server pools
associate servers with IDPUs and energy meters

Import servers and groups

1.
2.

© Copyright IBM Corp. 2008

Select Energy > Optimization for Energy Management > Preferences.
Click Server Settings.

The page appears with the Warehouse Data tab showing. Depending on the
data that is available in the data warehouse, you can also see tabs for Server
Group, Server Pool, IPDU, Energy Meter, and UPS.

Click the plus sign (+) to the left of Data Refresh Settings to expand it.
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| Energy Rate... || Server Sett... == Select Action —

Server Settings o0

VETELGITE-RIE I M Server Group Server Pool IPDU Energ

This tab shows the server data available in the Tivoli Data Warehouse.

B Data Refresh Settings
Last refresh time - Oct 09 2008 04:09 P

To enable automatic data synchronization, choose an interval in the section below a
data synchronization, click Refresh.

Manual refresh - Refresh

Page 1 of 1
View by : iPﬂndeI Type (Blade Server, Rack Selixer. etc.) vi ﬂ

I Blade Center Chassis
" Blade Server

I* Energy Meter

I IPDU

Figure 4. Server Settings page

4. If you want server and group data to synchronize automatically at a specified
interval, enter the length of the interval in the hrs field and click Start.

5. Click Refresh to manually synchronize the Server and Group information from

Tivoli Data Warehouse. The systems and groups will be imported immediately
without any further prompting.

Classifying servers
About this task

The Warehouse Data tab on the Server Settings page enables you to classify
servers by device type and to designate whether a server is critical to your data
center, which would exclude the server from standby or power-down
recommendations in Data Center Optimization’s recommendations reports.

1. Select Energy » Optimization for Energy Management » Preferences.
2. Click Server Settings.
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J Server Sett... *

The page appears with the Warehouse Data tab showing.

| — Select Ation — )

L
4

= 1
efver Seming

Lr
{°]

. Server Settings

Server Group Server Pool IPDU Energ

This tab shows the server data available in the Tivoli Data Warehouse.

Data Refresh Settinas

| Create New Server |

View by : f.l"u';lndel. Type i[.lgilade Server, Rack Server, etc.) .G_El

Page 1 of 1

[* Blade Center Chassis
[* Blade Server

I* Energy Meter

[* IPDU

[* Linux Machine

[* Rack Server

[* UPS

[* WinNT Machine

[* 7 System

Figure 5. Warehouse Data tab

3.

In the View by: field, click the down arrow and select whether you want to
view the servers by model type, device type, or operating system (OS) type.

Click Go. The page reloads the view to reflect your selection.
Click the triangle icon next to a list item to expand it.

Modify the details of the desired models, devices or operating systems as
appropriate.

Check the box in the Critical column for each server you would like to exclude
from standby or power-off recommendations in Data Center Optimization’s
reports.

Chapter 4. Working with Server Settings 13



Creating servers
About this task

The Warehouse Data tab on the Server Settings page enables you to create and
delete user-defined servers and associate them to power devices. This is useful for
servers in the data center that do not have any agents configured to collect data.
By associating a user-defined server with its power supply, it can be included in
the baseline report.

1. Select Energy » Optimization for Energy Management > Preferences in the
console navigation.

2. Click Server Settings. The page is opened with the Warehouse Data tab
showing.

3. Click Create New Server. The Add Server dialog is opened.

4. Enter the server name and select a model type. The device type is initially set
to Server, but you can change this later.

5. Click OK to save your changes.
Results
The warehouse data information is updated with the new server added.

You can delete user-defined servers on this page by clicking the Delete icon in the
server list.

= WinNT Machine

Critical Name |Model Type 'Device Type Details Delete
. i . — | IP Address : NO_DNS_ENTRY |
I | Primary : XENTPM1:NT| WinNT Machine| | Server L_l : : --
0S Type : Windows E

=)

[ Serverl WIinNT Machine| | Server D 0S5 Type : Windows D

Figure 6. Server list on Server Settings page

You can add user-defined servers to the following power devices:

* [Energy meter]
* [[PDU

User-defined servers cannot be added to server groups or server pools.

Adding new server groups
About this task

A server group is a logical collection of servers in the data center that share
common characteristics, such as the same operating system, the same model name,
the same IP address range, the same physical location in the data center, etc. To
add a new server group:

1. Select Energy » Optimization for Energy Management > Preferences.
2. Click Server Settings.
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Click the Server Group tab.
Click New.

Enter the new server group name in the field provided, and click OK. The new
server name appears in the list.

Adding servers to a server group
About this task

To add servers to an existing server group:

1.

Select Energy » Optimization for Energy Management > Preferences.

2. Click Server Settings.
3.
4. Expand the server group you want to add servers to by clicking the triangle

Click the Server Group tab.

icon to the left of the group name. The list of servers, if any, in the group
appears.

Click Add Server.
The Select Server dialog appears with a list of server types.

Click to expand the server type you want. The names of the individual servers
appear below the server type heading.

Check the boxes to the left of the servers you want to add to the group. Click
Select All to select all servers of that type.

Click OK. The page refreshes and a message appears confirming that the
selected servers were added to the server group.

Click Save Changes.

Deleting server groups
About this task

To delete server groups:

1.

Select Energy » Optimization for Energy Management > Preferences.

2. Click Server Settings.
3.
4

. To delete an individual server group from the list:

Click the Server Group tab.

a. Expand the server group by clicking the triangle icon to the left of the
group name. The list of servers in the group appears.

b. Click the Delete Group icon.

A prompt appears that reads, "Are you sure you want to delete this group?
All server data under it will also be removed.”

To proceed with deleting the server group, click OK. If you do not want to
delete the server group, click Cancel.

c. After you click OK, the page refreshes and the deleted group is gone from
the server group list. A message confirms that the server group was deleted.

To delete all server groups from the list:
a. Click Delete All

A prompt appears that reads "Are you sure you want to delete all the
user-defined groups?”

To proceed with deleting all server groups, click OK. If you do not want to
delete all server groups, click Cancel.

Chapter 4. Working with Server Settings 15



b. After you click OK, the page refreshes and the server group list is empty. A
message confirms that all server groups were deleted.

Deleting servers from server groups
About this task

To delete servers from server groups:

1.

Select Energy » Optimization for Energy Management > Preferences.

2. Click Server Settings.
3.
4. Expand the server group by clicking the triangle icon to the left of the group

Click the Server Group tab.

name. The list of servers in the group appears.
Click the Delete icon to the right of the server name you want to delete.

A prompt appears that reads "Are you sure you want to remove the server
from this group?”

To proceed with deleting the server from the group, click OK. If you do not
want to delete the server from the group, click Cancel. After you click OK, the
page refreshes and a message confirms that the server was deleted.

Click Save Changes.

Adding new server pools
About this task

A server pool is a collection of servers in the data center that are designated to run
the same workload or application. To add a new server pool:

1.

A

Select Energy » Optimization for Energy Management > Preferences.
Click Server Settings.

Click the Server Pool tab.

Click New.

Enter the new server pool name in the field provided, and click OK. The page
refreshes and the new server pool name appears in the list.

Adding servers to a server pool
About this task

To add servers to an existing server pool:

1.

Select Energy » Optimization for Energy Management > Preferences.

2. Click Server Settings.
3.
4

. Expand the server pool you want to add servers to by clicking the triangle icon

Click the Server Pool tab.

to the left of the pool name. The list of servers, if any, in the pool appears.
Click Add Server.
The Select Server dialog appears with a list of server types.

Click to expand the server type you want. The names of the individual servers
appear below the server type heading.

Check the boxes to the left of the servers you want to add to the pool. Click the
Select All icon to select all servers of that type.

16 Data Center Optimization for Energy Management: User’s Guide



8.

9.

Click OK. The page refreshes and a message appears confirming that the
selected servers were added to the server pool.

Click Save Changes.

Deleting server pools
About this task

To delete server pools:

1.

Select Energy » Optimization for Energy Management > Preferences.

2. Click Server Settings.
3.
4. To delete an individual server pool from the list:

Click the Server Pool tab.

a. Expand the server pool by clicking the triangle icon to the left of the pool
name. The list of servers in the pool appears.

b. Click the Delete Pool trash-can icon to the right of the Pool name field.

A prompt appears that reads, "Are you sure you want to delete this pool?
All server data under it will also be removed.”

To proceed with deleting the server pool, click OK. If you do not want to
delete the server pool, click Cancel.

c. After you click OK, the page refreshes and a message confirms that the
server pool was deleted.

To delete all server pools from the list:
a. Click Delete AlL

A prompt appears that reads "Are you sure you want to delete all the
server pools?”

To proceed with deleting all server pools, click OK. If you do not want to
delete all server pools, click Cancel.

b. After you click OK, the page refreshes and the server pool list is empty. A
message confirms that all server pools were deleted.

Adding servers to IPDUs
About this task

The IPDUs tab allows association of servers to IPDU outlets for correlating power
and machine usage.

1.

Select Energy » Optimization for Energy Management > Preferences.

2. Click Server Settings.
3.
4. Click the triangle to the left of the IPDU name in the list to expand it. A table

Click the IPDU tab.

listing the existing IPDU outlets and their corresponding servers appears.

Click Add Server in the row of the IPDU outlet to which you want to add
servers. The Select Server dialog appears with a list of server types.

Click to expand the server type you want. The names of the individual servers
appear below the server type heading.

Check the boxes to the left of the servers you want to add to the group. Click
Select All to select all servers of that type.

Click OK. The page refreshes and a message appears confirming that the
selected servers were added to the IPDU outlet.
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Deleting servers from IPDUs
About this task

To delete servers:

1.

Select Energy » Optimization for Energy Management > Preferences.

2. Click Server Settings.
3.
4. To delete an individual server from an IPDU outlet:

Click the IPDU tab.

a. Expand the IPDU by clicking the triangle icon to the left of the IPDU name.
The list of servers in the IPDU outlets appears.

b. Click the Delete Server trash-can icon to the right of the name in the Server
column.

A prompt appears that reads, "Are you sure you want to remove the server
from this IPDU outlet?”

To proceed with deleting the server, click OK. If you do not want to delete
the server, click Cancel.

c. After you click OK, the page refreshes and a message confirms that the
server was deleted from the IPDU outlet.

To delete all servers from an IPDU outlet:
a. Click Delete All.

A prompt appears that reads "Are you sure you want to remove all the
server references from this IPDU?"

To proceed with deleting all servers from the IPDU outlet, click OK. If you
do not want to delete all servers, click Cancel.

b. After you click OK, the page refreshes and a message confirms that all the
servers were deleted from the IPDU outlet.

Adding servers to UPS
About this task

The UPS tab allows association of servers to UPS outlets for correlating power and
machine usage.

1.

Select Energy » Optimization for Energy Management > Preferences.

2. Click Server Settings.
3.
4. Click the triangle to the left of the UPS name in the list to expand it. A table

Click the UPS tab.

listing the existing UPS outlets and their corresponding servers appears.

Click Add Server in the row of the UPS outlet to which you want to add
servers. The Select Server dialog appears with a list of server types.

Click to expand the server type you want. The names of the individual servers
appear below the server type heading.

Check the boxes to the left of the servers you want to add to the group. Click
Select All to select all servers of that type.

Click OK. The page refreshes and a message appears confirming that the
selected servers were added to the UPS outlet.
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Adding servers to energy meters
About this task

The Energy Meter tab allows association of servers to energy meters for correlating
power and machine usage.

1.

o

Select Energy » Optimization for Energy Management > Preferences.

2. Click Server Settings.
3.
4. Click the triangle to the left of the energy meter name in the list to expand it. A

Click the Energy Meter tab.

table listing the existing energy meters and their corresponding servers appears.
Click Add Server. The Select Server dialog appears with a list of server types.

Click to expand the server type you want. The names of the individual servers
appear below the server type heading.

Check the boxes to the left of the servers you want to add. Click Select All to
select all servers of that type.

Click OK. The page refreshes and a message appears confirming that the
selected servers were associated to the energy meter.
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Chapter 5. Defining power rates and carbon unit energy mixes

For Data Center Optimization for Energy Management to correctly calculate power
rates and carbon units associated with the power usage of your data center, you
must enter the power rates for your data center, as well as the carbon unit energy
mix in your area from the power company.

To look up carbon information for your ZIP code, access the U.S. Environmental
Protection Agency’s Power Profiler at |http:/ /www.epa.gov/cleanenergy /energy-
fand-you /how-clean.htmi]

Defining energy rates

J Energy Rate...

About this task

Enter the appropriate energy rates for your data center so that Data Center
Optimization can correctly calculate the cost associated with your data center
usage. Select Energy » Optimization for Energy Management > Preferences -
Energy Rate Plans.

| — Select Action —

Energy Rate Plans i S

Energy Rate Plans

The energy rate plans are used to calculate energy costs based on energy consumption.

Page 1 of 1
New| Delete |
Selected Rate plan Description
= Energy Rate Plan #1 An energy rate plan with a flat hourly rate.
) Energy Fate Plan #2 An energy rate plan with a flat daily rate
= Energy Rate Plan #3 An energy rate plan with a flat monthly rate
| Energy Eate Plan #4 An energy rate plan with a flat yearly rate.
Page 1 of 1 Selected:0 Total: 4 Shown: 4

Figure 7. Energy Rate Plans page
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You can add, edit, and delete energy rates. An energy rate is made up of one or
more rate components. Click a Rate Plan link to see the rate elements associated
with the energy rate.

J Energy Rate... I -— Select Action — »

Energy Rate Plans ! R |

Energy Rate Plan

The energy rate panel describes the charges for energy consumption. Each rate plan can
combine multiple rates to reflect flat, linear, and incremental fees charged by the utilitv

company.
Mame: |E|1erg§,r Rate Plan #1
An energy rate plan with a flat hourly rate.
Description:
Cumrency [ oe |
¥ |uss |
symbaol:

The table of rates lists the components for this rate plan. Use the controls below to add,
delete, or modify the components.

Page 1 of 1

e e

Figure 8. Energy Rate Plan detail page

To change rate component properties, click New to add a rate component, or the
link of an existing rate component to modify it.
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| ServerSett.. X Energy Rate... K I--- Select Action --- -

Energy Rate Plans

Energy Rate Plans TER

An energy rate is part of an energy rate plan. Select a rate name and type, and provide
the rate details using the controls below.

* Mame: IFIat rate

[ ; none
Description:

B

Rate values

Rate per unit:{zo.

Unit: | kWwH =l

#* Required field

[ok| [Apply | | cancel |

Figure 9. Energy Rates page

In the Rate Type field, Flat is selected. A flat rate reflects costs that are
independent of the amount of energy consumed at the data center

Defining carbon unit energy mixes
About this task

In order for Data Center Optimization to correctly calculate power rates and
carbon units associated with the power usage of your data center, you must enter
the carbon unit energy mix. You can obtain this data from your energy supplier.

Chapter 5. Defining power rates and carbon unit energy mixes 23



J Energy Mixes i:SEI?ET.-iI:ti_-:In -

Energy Mixes

Energy Mixes
The energy mix table manages the information used during carbon unit calculations. The list

below displays all energy mixes available for report generation.

Page 1 of 1
New| Delete |

O 3

Selected Name Description

] Coal Coal: 100%

r Gas Gas: 100%

. Fluclear Muclear: 100%

N Benewable Renewable: 100%

Page 1 of 1 Total: 4 Shown: 4

Figure 10. Energy Mixes page

To create a new energy mix, Select Energy » Optimization for Energy
Management » Energy Mixes and click New. Enter the correct energy mix

information for your data center.
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J Energy Mixes i-—SelE!E't.-ﬂthiUn— w

Energy Mixes T .8

Energy Mix

An energy mix is used as the basis for calculating carbon unit emissions.

MName: ||EII"u'1 MC Data Center |
Coal: |eri|
Gas: |Elr§i
Muclear: |ELF_§]
Renewable:iE%_i

' Apply| Cancel

Figure 11. Energy Mix entry page

Using Data Analyzer Settings

Use the Data Analyzer Settings to specify how often to analyze your energy data
for patterns to be used in the recommendations reports provided by Data Center
Optimization for Energy Management. The Analysis schedule default of 2 hours is
usually adequate but other intervals may be selected.

Click Start to initialize the Data Analyzer to run at the selected interval. Select the

check boxes next to the recommendations you want the Data Analyzer to provide
advice for.
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i

Energy Mixes % | Data Analyz... % | --- Select Action ---

Data Analyzer Settings rdtf o]

These settings are used for scheduling and running data analysis periodically on the data
available in your Tivoli Data Warehouse.

Click on Start button to start the data analysis. This activates the scheduler as well.

Note: If the Start button remains disabled after completing the analysis, then it indicates that the scheduler is activated
and it will analyze data again at the next scheduwled time. The Stop button will be disabled when the analysis is in
progress. Once the analysis is completed, the Stop butten is enabled which allows you to step the scheduler (if needed).

Use Restart butten to stop the running analysis immediately and start afresh with latest scheduler settings.

Tivoli Data Warehouse contains data from Mowv 01, 2008 to Mov 11, 2008

Analyzer : [Start| [Stop| [ Restart |

Last analyzed on : Nov 12, 2008 02:21 PM

Progress : 100.0 %

Analyzer status : Completed the analysis
Data analyzed from : Nov 12, 2008

Data analyzed to : MNov 01, 2008

Scheduler Settings

Analyzer is scheduled to runlEueryE hours j from the time the analysis is started.

Collect data for |5'|:|— days from the time the analysis is started or from the last
the last analyzed date (if present).

Support the following recommendation modes :

M| Dynamic power saving mode recommendation
¥ standby mode recommendation
| Power-down mode recommendation

Figure 12. Data Analyzer Settings page
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Chapter 6. Reports

Data Center Optimization for Energy Management provides the following report

types:

* “ITM for Energy Management Active Energy Manager Agent reports” on page|
3]
* [Baseline Power report]
[CPU Utilization report]

[‘Data Center Infrastructure Efficiency (DCIiE)” on page 50|

[“Eaton Power Xpert Device reports” on page 53|

[“Historical Power Trend report” on page 56|

* [“Power Savings Recommendation Report: Dynamic Power Savings|
Recommendation for Servers” on page 57

[‘Data Center Power Usage Comparison report” on page 61

For more information on each of these reports, see [Report types” on page 31

Note: Report results are based on variable factors and assumptions and are
estimates of potential savings only. Actual results may vary significantly from these
estimates.

Generating a report
About this task

When power and operating system data is being collected in the Tivoli Data
Warehouse, the energy rates and carbon unit energy mixes have been defined, and
the servers have been imported, you are ready to generate reports. Generated
reports will be shown in a new browser window. The report can be saved on your
local system or on the server of your choosing by using your browser controls.
Data Center Optimization does not store reports after they are created.

Note: Ensure that the browser is configured not to block popup windows.

To generate a report, do the following:

1. Use a Web browser to open the Tivoli Common Reporting login page.
2. Select Energy » Optimization for Energy Management > Reports.

3. Click Generate Report.
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Generate Re_ X | --- Select Action ---

LHenerate Keport

Report Templates =

The following is a list of report categories. Expand a category to view a list
of report templates available for that category. A report template contains
default values to generate a report.

= Active Energy Manager Report

AEM BladeCenter Excepticn

AEM BladeCenter Heat Gain Distribution
AEM BladeCenter Top Energy Use

AEM BladeCenter Top Heat Gain

AEM Rack Server Exception

AEM Rack Server Heat Gain Distribution
AEM Rack Server Top Energy Use

AEM Rack Server Top Heat Gain

=" Baseline Power Report
Ciata Center Power Usages
=7 CPU Utilization Report
CPU Utilization of Servers
= Data Center Efficiency
Data Center Infrastructure Efficiency (DCIE)
%" Eaton Report

Eaton Breaker Exception

Eaton Breaker Top Percent of Capacity
=" Historical Power Trend Report

Elade Center Power Usage
IPDU Power Usage
Fack Server Power Usage

Z System Power Usage
=7 Power Savings Recommendation Report

Dynamic Power Savings Recommendation for Servers

Standby and Power-dovn Recommendations for Server Pool

%7 Power Usage Comparison Report

LT e e e e e e

Figure 13. Generate Report page

4. Select the Data Center Power Usage template under the Baseline Power report.

28 Data Center Optimization for Energy Management: User’s Guide



5. Select the appropriate items in the Rate Plan and Carbon Unit Energy Mix
fields

| —SelectAdion— v

| Generate Re...
b
Report category - Baseline Power Report
Report name :  Data Center Power Usage
Description - This report shows the power usage details of all the Data Centers.
;Repnrt Settings
MNote: Tiveli Dats Warehouse containg dats from Jan 01, 2008 fo Sep 15, 2008
Summarization type : Default  »| ?
B Report period
Date period - |A|I v i OH: i;lfl! To |
Bl Energy consumption settings
Energy rate plan : | Energy Rate Plan #1 l'?
: I
Energy mix : |E§l v|?
| Resource Settings
Choose one or more servers or devices from the resource list. Click here
View Report Options
View report as
@ HTML
OPDF
I Generate Report | Save | Save As | : | Cancel | ~

Figure 14. Report Settings page

6. Select one or more servers or devices from the resource list, if applicable.
7. Select the report type (HTML or PDF) that you want and click Generate
Report.
The report opens in a new browser window.
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-3 Data Center Power Utilization - Microsoft Internet Explorer

EEX
-

Eile Edit View Favorites Tools Help i

Address |@ http: /fpokgsa.ibm, com/home fk fy kylec/web/public/dcofp/memorystickdema /sampleR.epor ts BaselinePower [Baseline_Power_Report.htm V| Go Links **

Data Center Power Usage

Begin Date Jul 1, 2008 12:00 AM End Date Aug 31, 2008 12:00 AM
Report Period 61 Rate Plan Energy Rate Plan #1
Energy Mix Coal
L .o T 4 T e e e )
Resource CPU Utilization Power Consumption (Watts) Cost (S) Carbon Emission (CU)
Network N/A N/A N/A N/A
Storage N/A N/A N/A N/A =
Facility N/A 12124107 1454 11155
Servers 24 69271978 §312 63736
Total 24 81396085 9767.53 74891.654
Power Cons umption (Watts) Cost (%) Carbon Emission
. M etwork
. Storage
[ Facility
D Servers
e
@ Done ® Internet

Figure 15. Report output

Working with reports

Generated reports will be shown in a new browser window. Note that the Web
browser should be configured not to block popup windows. The report can be
saved on your local system or on the server of your choosing by using your
browser controls. Data Center Optimization does not store reports after they are

created.

The reports enable you to drill down for in-depth details on each data category
captured in the report by clicking Expand Details. Additionally, for generated
graphs that do not have labeled data points, you can hover your mouse cursor
over points on the graphs to view details on the data plotted on the graph.

Specifying servers in a report

Some reports require you to specify which servers should be included in the
report. Click the link under Resource Settings to identify the servers to include.

When specifying servers and devices in a report, the responsibility is on the user to
only include the machines, PDUs, UPSs, and energy meters they want to include in
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the report. This is especially important when meters and PDUs are connected
downstream from each other, which may cause the power to be counted twice
within a report.

Report templates

You can save a report as a template, in order to use the parameters for future
reports. If you save a report as a template, it will be displayed in the report
category.

Report types

Data Center Optimization provides eight report types.

ITM for Energy Management Active Energy Manager Agent
reports

The reports for ITM for Energy Management Active Energy Manager Agent reports
(AEM) show servers in your data center which use the most energy and have the
highest heat gain. There is also an exception report that shows servers in your data
center that are not properly collecting power and heat data.

There are two sets of Active Energy Manager reports: [“AEM BladeCenter reports”|
and [“AEM Rack Server reports” on page 38

AEM BladeCenter reports

This section contains information useful in understanding and running the four
reports for BladeCenters managed by Active Energy Manager. This set of reports is
identical to the set of Active Energy Manager Rack Server reports, except these
report BladeCenter® measurements.

The set of BladeCenter reports includes:

+ |“AEM BladeCenter Exception”]

+ [“AEM BladeCenter Heat Gain Distribution” on page 33|
+ [“AEM BladeCenter Top Heat Gain” on page 35|

+ |“AEM BladeCenter Top Energy Use” on page 37|

AEM BladeCenter Exception: This report identifies all machines that are excluded
from one or more AEM BladeCenter reports. Typically, a machine is excluded from
a report due to all-zero or negative data. Associated with each machine listed are
the most significant reasons for being excluded from reports.

Report purpose

The purpose of this report is to help administrators identify machines that have
issues that prevent the machines from being monitored correctly. The machines on
this report have been excluded from one or more AEM BladeCenter reports due to
their inconsistent data. If you believe a machine is incorrectly excluded from a
report, then this report should help explain why the machine is not included.

Report parameters

Report Period (calculated based on the local time stamp when the data was stored
in Tivoli Data Warehouse):
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* Date Period: Choose from a pre-defined date range such as Last Week, Current
Month, Last 30 Days, etc. If both a start and end date are entered, this field is
ignored.

e Start Date: Choose a start date from a calendar and a start time from a time
widget. Start time is optional.

¢ End Date: Choose an end date from a calendar and an end time from a time
widget. End time is optional.

Report output

The report lists machines and the reasons the machines are excluded from one or
more of the AEM BladeCenter reports. Typically, this is due to all-zero or negative
data. The report is displayed in table format, with the table having the following
columns:

* Machine Type: the type of the machine.
* Machine ID: the ID of the machine.

* Reason: a reason the machine is listed in this report and excluded from other
AEM BladeCenter reports. The possible reasons are as follows:

— Ambient and Exhaust Temperatures are zero or negative

— Ambient Temperature is zero or negative

— Exhaust Temperature is zero or negative

— Exhaust Temperature is less than Ambient Temperature

— Accumulated Energy AC and Accumulated Energy DC are zero or negative

Each row of the table can contain one reason per machine. Thus, if more than
one reason for the machine being listed exists, the same machine may appear
more than once in the table.

TERT
ivoli ==5STEe
Active Energy Manager BladeCenter Exception Report
These are the parameters used by this report
Start Date May 28, 2008 12:00 AM End Date Jun 27, 2008 11:59 PM
Report Period Last 30 days
Active Energy Manager BladeCenters with Missing, Inconsistent, Zero-Value Data
Machine Type Machine Id Reason
Blade Center Chassis Gdewin01Chassis100 Ambient and Exhaust Temperatures are zero or negative,
Blade Server Blade Server 10@Power Domain 2@Gdewin01Chassis100 Accumulated Energy AC and Accumulated Energy DC are zero or negative.
Blade Server Blade Server 11@Power Domain 2@Gdewin01Chassis100 Accumnulated Energy AC and Accurnulated Energy DC are 2ero or negative.
Blade Server Blade Server 12@Power Domain 2@Gdewin01Chassis100 Accumulated Energy AC and Accumulated Energy DC are zero or negative.
Blade Server Blade Server 13@Power Domain 20Gdewin01Chassis100 Accumulated Energy AC and Accumulated Energy DC are zero or negative.
Blade Server Blade Server 14@Power Domain 2@Gdewin01Chassis100 Accumulated Energy AC and Accumulated Energy DC are zero or negative.
Blade Server Blads Server 8@P Domain 28Gd 1Chassis100 Accumulated Energy AC and Accumulated Energy DO are zero or negative.
Blade Server Blade Server 9@Power Domain 2@Gdcwind1Chassis100 Accumulated Energy AC and Accumulated Energy DC are zero or negative.
This report shows the Active Energy Manager BladeCenters which are being excluded from other reports due to problem data.
June 27, 2008 2:17:40 PM EOT 1 / 1

Figure 16. AEM BladeCenter Exception report

Report usage

This report can be useful to help identify machines that have issues which prevent
the machines from being monitored correctly. The simplest reason a machine may
appear in this report is due to the machine not having the correct features or
firmware levels to work with IBM Director and the IBM Tivoli Monitoring for
Energy Management AEM agent. Another reason that the machine may be listed in
this report is that it may be malfunctioning and need to be repaired.
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AEM BladeCenter Heat Gain Distribution: The AEM BladeCenter Heat Gain
Distribution report shows how many times a particular heat gain was seen for all
the monitored BladeCenters during the reporting period. The shape of the curve
shows you how the heat gain values are distributed, and can help you gauge
whether a particular heat gain value is common or unusual. The heat gain is
calculated for each machine by subtracting the measured ambient temperature
from the measured exhaust temperature. The distribution curve is smoothed by
rounding the heat gains to integer values.

Report purpose

The purpose of this report is to visually show how common or unusual a heat gain
value is across all the BladeCenters during a time period. If the heat gains are
normally distributed, you see a standard bell curve. The bell curve shows you the
most common value and gives you a feel for how wide or narrow the range of
values are. If the heat gains are not normally distributed, then what do you see
instead? Are there multiple peaks? Are there a few values that are unusually high
or low? This report does not tell you whether anything is wrong or prescribe any
needed changes. It is designed to attract your attention to any heat gain that looks
unusual.

Report parameters

Temperature Grouping Range: You can choose how much the data should be
smoothed when it is graphed. The data is smoothed by rounding it to the nearest
grouping range value. The range of each group is specified by an integer between
1 and 4. The default is the Normal: 2 Degree Grouping Range, which rounds all
temperatures to the nearest even degree, that is to say 0, 2, 4, and so on. Choosing
the correct grouping range for your data will depend on the amount of time you
are including in the analysis, and the types of trends you wish to view. For
example, the Sharp: 1 Degree Grouping Range will round to the values 0, 1, 2, and
so on, and will provide sharper detail in the graph, but the greater detail may
include abnormal data that might skew the overall pattern to some extent. Ranges
3 and 4 smooth the graph more by rounding temperatures to larger interval values,
which in turn, might help reveal larger trends in the data. Longer periods of time
often smooth themselves out automatically.

Date Range (calculated based on the local time stamp when the data was stored in
the Tivoli Data Warehouse):

* Report Period: Choose from a pre-defined date range such as Last Week,
Current Month, Last 30 Days, etc. If both a start and end date are entered, this
field is ignored.

e Start Date: Choose a start date from a calendar and a start time from a time
widget. Start time is optional.

* End Date: Choose an end date from a calendar and an end time from a time
widget. End time is optional.

Report output

The report contains a graph of the number of samples recorded for each heat gain.
The vertical axis contains the number of samples which contained a particular heat
value, and the horizontal axis contains the degrees of heat gain, in Celsius. By
hovering your mouse over a node on the graph in the HTML version of the report,
a pop-up will be displayed that contains the Category of the machines being
represented by the node, the heat gain in degrees at the node, and the number of
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samples recorded for the node. Below the graph, a table exists containing all of the
information represented in the graph. The table contains the below fields:

* Category — The category of the machines being monitored. In this case, Blade
Center.

* Heat Gain Degrees C — The amount of heat gained in Celsius.
* Sample Count — The number of samples recorded for the heat gain.

Active Energy Manager BladeCenter Heat Gain Distribution

These are the parameters used by this report

Start Date

Repart Period

Heat Gain Distribution Curve

May 26, 2008 12:00 AM End Date Jun 25, 2006 11:59 PM
Last 30 days Temperature Grouping Range 2

Sample Count
EB22E88&888%8 4

B & 8 8

L)

-]

X

&

&

B 0 B %

Heat Gain Degrees C

Category Heat Gain Degrees C Sample Count
Blade Center & 30

Blade Center 8 159

Blade Center 10 209

Blade Center 12 324

Blade Center 14 265

This report shows the distribution curve of heat gain by Active Energy Manager BladeCenters,

Figure 17. AEM BladeCenter Heat Gain Distribution report

Report usage

This report can be used to observe the overall heat gain of BladeCenters monitored
by Active Energy Manager. Using this report in conjunction with the AEM
BladeCenter Top Heat Gain report can help clarify whether a heat gain in either
report is an issue. For instance, this report may indicate that an unusually high
heat gain was recorded. By using the AEM BladeCenter Top Heat Gain report, you
can view the particular machines with the same heat gain value recorded, and then
further determine whether it is an issue. In another case, a machine may appear on
the AEM BladeCenter Top Heat Gain report because it has the highest heat gain.
By taking into account this report, you may see that the high heat gain is similar to
other machines of the same type, and that no real issue exists.
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AEM BladeCenter Top Heat Gain: The AEM BladeCenter Top Heat Gain report
displays the top 20 heat gain values during a user-specified time period for all
BladeCenters being monitored by Active Energy Manager.

Report purpose

This report allows administrators to identify the machines and dates that have had
the top 20 highest heat gain temperatures recorded during the user-specified time
period. The report can be used to help identify machines with potential issues, and
identify trends that can be used to target preventative maintenance.

Report parameters

Date Range (calculated based on the local time stamp when the data was stored in
the Tivoli Data Warehouse):

* Report Period: Choose from a pre-defined date range such as Last Week,
Current Month, Last 30 Days, etc. If both a start and end date are entered, this
field is ignored.

e Start Date: Choose a start date from a calendar and a start time from a time
widget. Start time is optional.

¢ End Date: Choose an end date from a calendar and an end time from a time
widget. End time is optional.

Report output

This report contains a graph of the top 20 highest heat gain readings. Because the
top 20 heat gains are selected for the report, the graph can show, at one extreme,
one machine over 20 days, or at the other extreme 20 machines on one day. It is
more likely to show several machines over several days, with the pattern of
machines and days providing insight into the heating and cooling behaviors of the
data center.

The vertical axis contains the heat gain degrees in Celsius, and the horizontal axis
contains the time periods in which the heat gain temperatures were recorded. By
hovering your mouse over a node on the graph in the HTML version of the report,
a pop-up window will display the Maximum Heat Gain, Machine Type, Machine
ID, and the Time Period in which the heat gain was recorded. All nodes that result
from the same machine are connected via line segments. Below the graph, a table
shows detailed information represented in the graph. The table contains the
following fields:

* Category: the category of the machine, in this case, BladeCenter

* Machine Type: the type of the machine

* Machine ID: the ID of the machine

* Time Period: the time period in which the heat gain was recorded

* Maximum Heat Gain: the value of the heat gain that was recorded
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Top Heat Gain by Active Energy Manager BladeCenters

These are the

arameters used by this report

Start Date

May 26, 2008 12:00 AM

Report Period Last 30 days

Heat Gain

End Date

Jun 25, 2008 11:59 PH

15.1

15.0
149
14.8
14.7
14.6
145
14.4
143
p 142
§ 14.1 A
:..‘ 140
2139
.E 13.8
w0137
B 136
i35
13.4
13.3
13.2
131
‘.@)ﬂ %6' % L \.60@ %})G L“o’)ﬂ L%ﬂ baoﬂ \'605 ‘Q, ‘,’;S V‘IIJ@ ‘/"09 ‘%@
ge){ ol g e e T e % % \—“‘? ‘J'? ‘-7? r"?
R A A A A A A A A
Date
Category Machine Type Machine Id Time Period Maximum Heat Gain
Blade Center Blade_Center_Chassis ame3-3 Jun 12, 2008 13.5
Blade Center Blade_Center_Chassis ama3-3 Jun 13, 2008 145
Blade Center Blade_Center_Chassis ame3-3 Jun 14, 2008 14.9
Blade Center Blade_Center_Chassis ame3-3 Jun 15, 2008 14.7
Blade Center Blade_Center_Chassis ame3-3 Jun 16, 2008 14.7
Blade Center Blade_Center_Chassis ame3-3 Jun 17, 2008 14,9

Blade Center
Blade Center

Blade_Center_chassis
Blade_Center_chassis

amed-mm

amed-mm

Figure 18. AEM BladeCenter Top Heat Gain report

Report usage

Jun 3, 2008
Jun 11, 2008

14
14.1

A primary use of this report is to identify machines that are heating the air more
than other machines of the same type and might need to be examined further. For
example, if one machine begins to show up on the report more than other
machines, perhaps someone has left a rack door open or failed to replace a
blanking panel. Perhaps recent cabling has disrupted the normal air flow and the
rack is getting contaminated cooling air. This report will not tell you what is
wrong, tell you how much heat energy is being put into the air, or make any
recommendations for action. Its purpose is to identify differences between similar
machines so that you can know where to direct your attention.

Using this report in conjunction with the AEM BladeCenter Heat Gain Distribution
report can help clarify whether a heat gain in either report is an issue. For instance,
the AEM BladeCenter Heat Gain Distribution report may indicate that an
unusually high heat gain was recorded. By using this report, you can view the
particular machines with the same heat gain value recorded, and then further
determine whether it is an issue. In another case, a machine might be displayed on
this report because it has the highest heat gain. By taking into account the AEM
BladeCenter Heat Gain Distribution report, you may see that the high heat gain is
similar to other machines of the same type, and that no real issue exists.
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AEM BladeCenter Top Energy Use: The AEM BladeCenter Top Energy Use report
displays the top 20 machines with the most kilowatt hours used during a
user-specified time period.

Report purpose

The purpose of this report is to allow administrators to identify which machines
are using the most energy and when they are using the energy.

Report parameters

Date Range (calculated based on the local time stamp when the data was stored in

the Tivoli Data Warehouse):

* Report Period: Choose from a pre-defined date range such as Last Week,
Current Month, Last 30 Days, etc. If both a start and end date are entered, this
field is ignored.

 Start Date: Choose a start date from a calendar and a start time from a time
widget. Start time is optional.

¢ End Date: Choose an end date from a calendar and an end time from a time
widget. End time is optional.

Report output

This report contains a graph of the 20 machines with the most energy used. The
vertical axis contains the amount of energy used in Kilowatt hours, and the
horizontal axis contains the time periods in which the energy use was recorded. By
hovering your mouse over a node on the graph in the HTML version of the report,
a pop-up will display the Energy Consumed, Machine Type, Machine ID, and the
Time Period in which the energy consumed was recorded. Below the graph, a table
exists detailing the information represented in the graph. The table contains the
following fields:

* Category: the category of the machine; in this case, BladeCenter

* Machine Type: the type of the machine

* Machine ID: the ID of the machine

* Time Period: the time period in which the energy consumed was recorded

¢ Energy Consumed kWh: the amount of energy consumed in kilowatt hours
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Top Energy Use by Active Energy Manager BladeCenters

These are the parameters used by this report

Start Date May 26, 2008 12:00 AM End Date Jun 25, 2008 11:59 PM
Report Period Last 30 days
Kilowatt Hours Used
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Category Machine Type Machine Id Time Period Energy Consumed kwh
Blade Center Blade_Server 1BM 799861X 100352 A@FPower Domain 1@KirklandPsaver Jun 24, 2008 51.6
Blade Center Blade_Server IBM 799861% 1003554@Power Domain 2@KirklandPsaver Jun 24, 2008 46.88
Blade Center Blade_Server IBM BE32L1X KPYWAS3I@Power Domain 2@harlem2-mgr.watson.ibm.com May 21, 2008 35.65
Blade Center Blade_Server IBM 88424 1% KPGKFAV@Power Domain 1@harlemz-mgr.watson.ibm com May 21, 2008 35.65
Blade Center Blade_Server IBM BBSIACL KQBTTK4@Power Domain Z@amed-mm May 21, 2008 61.64
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Rlade Server
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Figure 19. AEM BladeCenter Top Energy Use report

Report usage

You may not see every date and every machine listed on this report. Because this
report lists only the top 20 machines by energy consumption, a particular machine
may not have had the largest consumption on a particular day, or a particular day
may not have had energy consumption by any machine large enough to get in to
the top 20.

The pattern of which machines are displayed on which days should help you
understand when you are using the most energy and why. In turn, this information
can then be used to identify issues and create a more optimal allocation of
resources. For instance, if you observe that one machine is consuming the most
energy every day, it may indicate that resources are incorrectly distributed or that
some malfunction exists. In another instance, a certain set of machines might be
displayed every Friday and it might be beneficial to take that into account when
scheduling maintenance.

AEM Rack Server reports

This section contains information useful in understanding and running the four
reports for Rack Servers managed by Active Energy Manager. This set of reports is
identical to the set of Active Energy Manager BladeCenter reports, except that
these report Rack Server measurements.

The set of Rack Server reports includes:
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[“AEM Rack Server Exception”]

[“AEM Rack Server Heat Gain Distribution” on page 40|
[“AEM Rack Server Top Heat Gain” on page 42|

[“AEM Rack Server Top Energy Use” on page 45|

AEM Rack Server Exception: This report identifies all machines that are excluded
from one or more Data Center Optimization for Energy Management AEM Rack
Server reports. Typically, a machine is excluded from a report due to all-zero or
negative data. Associated with each machine listed, are the most significant reasons
for being excluded from reports.

Report purpose

The purpose of this report is to help administrators identify machines that have
issues that prevent the machines from being monitored correctly. The machines on
this report have been excluded from one or more AEM Rack Server reports due to
their inconsistent data. If you believe a machine is incorrectly excluded from a
report, then this report helps explain why the machine is not included.

Report parameters

Date Range (calculated based on the local time stamp when the data was stored in
Tivoli Data Warehouse):

* Report Period: Choose from a predefined date range such as Last Week, Current
Month, Last 30 Days, etc. If both a start and end date are entered, this field is
ignored.

e Start Date: Choose a start date from a calendar and a start time from a time
widget. Start time is optional.

* End Date: Choose an end date from a calendar and an end time from a time
widget. End time is optional.

Report output

The report lists machines and the reasons the machines are excluded from one or
more of the Data Center Optimization for Energy Management AEM Rack Server
reports. Typically, this is due to all-zero or negative data. The report is displayed in
table format, with the table having the following columns:

* Machine Type: the type of the machine
* Machine ID: the id of the machine

* Reason: a reason the machine is listed in this report and excluded from other
Tivoli Monitoring for Energy Management AEM Rack Server reports. The
possible reasons are as follows:

— Ambient and Exhaust Temperatures are zero or negative

— Ambient Temperature is zero or negative

— Exhaust Temperature is zero or negative

— Exhaust Temperature is less than Ambient Temperature

— Accumulated Energy AC and Accumulated Energy DC are zero or negative
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Active Energy Manager Rack Server Exception Report

These are the parameters used by this report

Start Date
Report Period

b

May 28, 2008 12:00 AM End Date Jun 27, 2008 11:59 PM
Last 30 days

ctive Energy Manager Rack Servers with Missing, [nconsistent, Zero-\Value Data

Machine Type Machine Id Reason

Rack Server GDCBMCO4 Accumulated Energy AC and Accumulated Energy DC are zero or negative
Rack Server GDCBMCO4 Ambient and Exhaust Temperatures are zero or negative.

Rack Server GDCBMCOS Accumulated Energy AC and Accumulated Energy DC are zero or negative,
Rack Server GDCBMCOS Ambient and Exhaust Termperatures are zers or negative,

Rack Server GDCBMCOS Accurnulated Energy AC and Accumnulated Energy DC are zero or negative,
Rack Server GDCBMCDS Ambient and Exhaust Temperatures are zero or negative

Rack Server GDCBMC10 Accurnulated Energy AC and Accurnulated Energy DC are zero or negative,
Rack Server GDCBMC10 Ambient and Exhaust Temperatures are zero or negative.

Rack Server GDCWINLL Accumnulated Energy AC and Accumnulated Energy DC are zero or negative,
Rack Server GDCWINLL Ambient and Exhaust Temperatures are zero or negative.,

Rack Server Pacificilmm Accumulated Energy AC and Accumulated Energy DC are zero or negative
Rack Server Pacificdlmm Ambient and Exhaust Temperatures are zero or negative

Rack Server swatrtp31-2 tivlab.raleigh.ibm.com Accumulated Energy AC and Accumulated Energy DC are zero or negative,
Rack Server swatrtp31-2 tiviab.raleigh.ibm.com Ambient and Exhaust Temperatures are zero or negative,

Rack Server swatstorage-2 Accurnulated Energy AC and Accumnulated Energy DC are zero or negative,
Rack Server swatstorage-2 Ambient and Exhaust Termperatures are zero or negative,

This report shows the Active Energy Manager Rack Servers which are being excluded from other reparts due to problem data.

June 27, 2008 2:37:47 PM EDT

Figure 20. AEM Rack Server Exception report

Each row of the table can contain one reason per machine. Thus, if more than one
reason for the machine being listed exists, the same machine may appear more
than once in the table.

Report usage

This report can be useful to help identify machines that have issues which prevent
the machines from being monitored correctly. The simplest reason a machine might
be displayed in this report is due to the machine not having the correct features or
firmware levels to work with IBM Director and the Tivoli Monitoring for Energy
Management AEM agent. Another reason that the machine may be listed in this
report is that it may be malfunctioning and need to be repaired.

AEM Rack Server Heat Gain Distribution: The AEM Rack Server Heat Gain
Distribution report shows how many times a particular heat gain was seen for all
the monitored Rack Servers during the reporting period. The shape of the curve
shows you how the heat gain values are distributed, and can help you gauge
whether a particular heat gain value is common or unusual. The heat gain is
calculated for each machine by subtracting the measured ambient temperature
from the measured exhaust temperature. The distribution curve is smoothed by
rounding the heat gains to integer values.

Report purpose

The purpose of this report is to visually show how common or unusual a heat gain
value is across all the Rack Servers during a time period. If the heat gains are
normally distributed, you see a standard bell curve. The bell curve shows you the
most common value and gives you a feel for how wide or narrow the range of
values are. If the heat gains are not normally distributed, then what do you see
instead? Are there multiple peaks? Are there a few values that are unusually high
or low? This report does not tell you whether anything is wrong or prescribe any
needed changes. It is designed to attract your attention to any heat gain that looks
unusual.
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Report parameters

Temperature Grouping Range: You can choose how much the data should be
smoothed when it is graphed. The data is smoothed by rounding it to the nearest
grouping range value. The range of each group is specified by an integer between
1 and 4. The default is the Normal: 2 Degree Grouping Range, which rounds all
temperatures to the nearest even degree, that is to say 0, 2, 4, and so on. Choosing
the correct grouping range for your data will depend on the amount of time you
are including in the analysis, and the types of trends you wish to view. For
example, the Sharp: 1 Degree Grouping Range will round to the values 0, 1, 2, and
so on, and will provide sharper detail in the graph, but the greater detail might
include abnormal data that might skew the overall pattern to some extent. Ranges
3 and 4 smooth the graph more by rounding temperatures to larger interval values,
which in turn, might help reveal larger trends in the data. Longer periods of time
often smooth themselves out automatically.

Date Range (calculated based on the local time stamp when the data was stored in
Tivoli Data Warehouse):

* Report Period: Choose from a pre-defined date range such as Last Week,
Current Month, Last 30 Days, etc. If both a start and end date are entered, this
field is ignored.

e Start Date: Choose a start date from a calendar and a start time from a time
widget. Start time is optional.

* End Date: Choose an end date from a calendar and an end time from a time
widget. End time is optional.

Report output

The report contains a graph of the number of samples recorded for each heat gain.
The vertical axis contains the number of samples that contained a particular heat
value, and the horizontal axis contains the degrees of heat gain, in Celsius. By
hovering your mouse over a node on the graph in the HTML version of the report,
a pop-up window is displayed that contains the category of the machines being
represented by the node, the heat gain in degrees at the node, and the number of
samples recorded for the node. Below the graph, a table exists containing all of the
information represented in the graph. The table contains the following fields:

* Category: the category of the machines being monitored. In this case, Blade
Center

¢ Heat Gain Degrees C: the amount of heat gained in Celsius
* Sample Count: the number of samples recorded for the heat gain
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Active Energy Manager Rack Server Heat Gain Distribution

These are the parameters used by this report

Start Date
Report Period

Heat Gain Distribution Curye

May 26, 2008 12:00 AM End Date Jun 25, 2008 11:59 PM
Last 30 days Temperature Grouping Range 2
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Figure 21. AEM Rack Server Heat Gain Distribution report

Report usage

This report can be used to observe the overall heat gain of Rack Servers monitored
by Active Energy Manager. Using this report in conjunction with the AEM Rack
Server Top Heat Gain report can help clarify whether a heat gain in either report is
an issue. For instance, this report can indicate that an unusually high heat gain
was recorded. By using the AEM Rack Server Top Heat Gain report, you can view
the particular machines with the same heat gain value recorded, and then further
determine whether it is an issue. In another case, a machine might be displayed on
the AEM Rack Server Top Heat Gain report because it has the highest heat gain.
By taking into account this report, you may see that the high heat gain is similar to
other machines of the same type, and that no real issue exists.

AEM Rack Server Top Heat Gain: The AEM Rack Server Top Heat Gain report
displays the top 20 heat gain values during a user-specified time period for all
Rack Servers being monitored by Active Energy Manager.

Report purpose

This report allows administrators to identify the machines and dates that have had
the top 20 highest heat gain temperatures recorded during the user-specified time
period. The report can be used to help identify machines with potential issues, and
identify trends that can be used to target preventative maintenance.
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Report parameters

Date Range (calculated based on the local time stamp when the data was stored in
Tivoli Data Warehouse):

* Report Period: Choose from a pre-defined date range such as Last Week,
Current Month, Last 30 Days, etc. If both a start and end date are entered, this
field is ignored.

e Start Date: Choose a start date from a calendar and a start time from a time
widget. Start time is optional.

¢ End Date: Choose an end date from a calendar and an end time from a time
widget. End time is optional.

Report output

This report contains a graph of the top 20 highest heat gain readings. Because the
top 20 heat gains are selected for the report, the graph can show, at one extreme,
one machine over 20 days, or at the other extreme 20 machines on one day. It is
more likely to show several machines over several days, with the pattern of
machines and days providing insight into the heating and cooling behaviors of the
data center.

The vertical axis contains the heat gain degrees in Celsius, and the horizontal axis
contains the time periods in which the heat gain temperatures were recorded. By
hovering your mouse over a node on the graph in the HTML version of the report,
a pop-up window is displayed showing the Maximum Heat Gain, Machine Type,
Machine ID, and the Time Period in which the heat gain was recorded. All nodes
that result from the same machine are connected using line segments. Below the
graph, a table exists detailing the information represented in the graph. The table
contains the following fields:

* Category: the category of the machine; in this case, BladeCenter.

* Machine Type: the type of the machine

* Machine ID: the ID of the machine

* Time Period: the time period in which the heat gain was recorded

* Maximum Heat Gain: the value of the heat gain that was recorded
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Top Heat Gain by Active Energy Manager Rack Servers

These are the parameters used by this report

Start Date

Repart Period

Heat Gain

May 26, 2008 12:00 aM End Date

Last 30 days

Jun 25, 2008 11:59 PM

Heat Gain Degrees C
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Figure 22. AEM Rack Server Top Heat Gain report

Report usage
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A primary use of this report is to identify machines that are heating the air more
than other machines of the same type and might need to be examined further. For
example, if one machine begins to show up on the report more than other
machines, perhaps someone has left a rack door open or failed to replace a
blanking panel. Perhaps recent cabling has disrupted the normal air flow and the
rack is getting contaminated cooling air. This report will not tell you what is
wrong, tell you how much heat energy is being put into the air, or make any
recommendations for action. Its purpose is to identify differences between similar
machines so that you can know where to direct your attention.

Using this report in conjunction with the AEM Rack Server Heat Gain Distribution
report can help clarify whether a heat gain in either report is an issue. For instance,
the AEM Rack Server Heat Gain Distribution report may indicate that an
unusually high heat gain was recorded. By using this report, you can view the
particular machines with the same heat gain value recorded, and then further
determine whether it is an issue. In another case, a machine might be displayed on
this report because it has the highest heat gain. By taking into account the AEM
Rack Server Heat Gain Distribution report, you might see that the high heat gain is
similar to other machines of the same type, and that no real issue exists.
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AEM Rack Server Top Energy Use: The AEM Rack Server Top Energy Use report
displays the top 20 machines with the most kilowatt hours used during a
user-specified time period.

Report purpose

The purpose of this report is to allow administrators to identify which machines
are using the most energy and when they are using the energy.

Report parameters

Date Range (calculated based on the local time stamp when the data was stored in

Tivoli Data Warehouse):

* Report Period: Choose from a pre-defined date range such as Last Week,
Current Month, Last 30 Days, etc. If both a start and end date are entered, this
field is ignored.

» Start Date: Choose a start date from a calendar and a start time from a time
widget. Start time is optional.

* End Date: Choose an end date from a calendar and an end time from a time
widget. End time is optional.

Report output

This report contains a graph of the 20 machines with the most energy used. The
vertical axis contains the amount of energy used in Kilowatt hours, and the
horizontal axis contains the time periods in which the energy use was recorded. By
hovering your mouse over a node on the graph in the HTML version of the report,
a pop-up window shows the Energy Consumed, Machine Type, Machine ID, and
the Time Period in which the energy consumed was recorded. Below the graph, a
table exists detailing the information represented in the graph. The table contains
the following fields:

* Category: the category of the machine; in this case, BladeCenter

* Machine Type: the type of the machine

* Machine ID: the ID of the machine

* Time Period: the time period in which the energy consumed was recorded

¢ Energy Consumed kWh: the amount of energy consumed in kilowatt hours
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Top Energy Use by Active Energy Manager Rack Servers

These are the parameters used by this report

Start Date May 26, 2008 12:00 AM End Date Jun 25, 2008 11:59 PM
Report Period Last 30 days
Kilowatt Hours Used
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Category Machine Type Machine Id Time Period Energy Consumed kWh
Rack Server BMCZS00 May 29, 2008 137

Rack Server BMCZS00 May 30, 2008 13.63

Rack Server BMC2500 May 31, 2008 14.4

Rack Server BMC2500 Jun 1, 2008 15.03

Rack Server BMC2500 Jun 2, 2008 15.22

Rack Server BMC2500 Jun 3, 2008 10,53

Rack Server BMCZ500 Jun 16, 2008 817

Rack Server GDCBMCO1 May 21, 2008 10.89

Figure 23. AEM Rack Server Top Energy Use report

Report usage

You may not see every date and every machine listed on this report. Because this
report lists only the top 20 machines by energy consumption, a particular machine
might not have had the largest consumption on a particular day, or a particular
day may not have had energy consumption by any machine large enough to get
into the top 20.

The pattern of what machines appear on what days should help you understand
when you are using the most energy and why. In turn, this information can then
be used to identify issues and create a more optimal allocation of resources. For
instance, if you observe that one machine is consuming the most energy every day,
it might indicate that resources are incorrectly distributed or that some malfunction
exists. In another instance, a certain set of machines may appear every Friday and
it could be beneficial to take that into account when scheduling maintenance.

Baseline Power report: Data Center Power Usage

This report shows the power usage summary and details of the selected machines
in the data center.
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Report purpose

The Data Center Power Usage report provides you with a high-level view of
power usage, estimated power cost, and carbon emissions from your data center.
You can click links to detailed information in the Servers, Facility, Network, and
Storage categories.

Report parameters

* Report Period (calculated based on the local time stamp when the data was
stored in the Tivoli Data Warehouse):

— Date Period: Choose from a pre-defined date range such as Last Week,
Current Month, Last 30 Days, etc. If both a start and end date are entered,
this field is ignored.

— Start Date: Choose a start date from a calendar and a start time from a time
widget. Start time is optional.

— End Date: Choose an end date from a calendar and an end time from a time
widget. End time is optional.

— Summarization type: Choose which type of summarization level should be
used in generating the report: Default (based on the number of days), Hourly,
Daily, Weekly, Monthly, Quarterly, or Yearly.

* Energy Consumption Settings

— Energy rate plan: Choose one of the options as defined in Preferences ->
Energy Rates.

— Energy mix: Choose one of the options as defined in Preferences -> Carbon
Unit Settings.

* Resource Settings: Select the servers or facilities to include in the report.
Report output

The report lists the data center’s total power usage for the specified period, broken
down by server, facility, network and storage. Pie charts present the total power
usage and server power usage, with charts displaying the number of servers by
type, power consumption, cost, and carbon emissions. The Expand Details option
provides tables with the following columns:

* Server name: the name of the server.

* Chassis: the Blade server’s chassis type.

* Power Consumption: the power in kilowatt hours consumed by the server in the
specified report period.

¢ Cost: the cost of the power consumed by the server in the specified period.

* Carbon Emission: the level of CO, generated by the server in the specified
period.
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Figure 24. Baseline Power report
Report usage

Use this report to gain a high-level overview of the power consumed by the
servers in your data center, and the estimated costs and carbon emission levels.

CPU Utilization report
The CPU Utilization report shows the CPU utilization on one or more systems in
your data center.

Report purpose

The purpose of this report is to show administrators the utilization levels of the
servers in their data center so they can adjust server load accordingly or
investigate reasons for large fluctuations in server utilization.

Report parameters
* Report Period (calculated based on the local time stamp when the data was
stored in the Tivoli Data Warehouse):

— Date Period: Choose from a pre-defined date range such as Last Week,
Current Month, Last 30 Days, etc. If both a start and end date are entered,

this field is ignored.
— Start Date: Choose a start date from a calendar and a start time from a time
widget. Start time is optional.
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— End Date: Choose an end date from a calendar and an end time from a time
widget. End time is optional.

— Summarization type: Choose which type of summarization level should be
used in generating the report: Default (based on the number of days), Hourly,
Daily, Weekly, Monthly, Quarterly, or Yearly.

Low CPU usage threshold range (%)

— From: Enter the starting value for defining the threshold for low utilization in
the report.

— To: Enter the ending value for defining the threshold for low utilization in the
report.

Medium CPU usage threshold range (%)

— From: Enter the starting value for defining the threshold for medium
utilization in the report.

— To: Enter the ending value for defining the threshold for medium utilization
in the report.

High CPU usage

Lower threshold value (%): Enter the starting value for defining the threshold
for high utilization in the report.

Resource Settings: Select the servers or server groups to include in the report.

Report output

The report contains a bar graph illustrating the percentages of the servers used or
free for the time period specified in the report criteria. Click Expand Details to
view a table of utilization data.
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Figure 25. CPU Utilization report

Report usage

This report is useful when looking for or validating underutilized servers, or
investigating discrepancies in server utilization.

Data Center Infrastructure Efficiency (DCiE)

Data centers (facility and IT) are hitting power caps and are under pressure to
reduce energy consumption and better utilize assets and equipment such as
transformers, power supplies, power distribution units, etc.

The Data Center Infrastructure Efficiency, or DCIE, is a standard supported by the
Green Grid, and is defined as the percentage of total facility power used by the IT
equipment power, or (IT equipment power / total facility power) X 100. The
Power Usage Effectiveness, or PUE, is the reciprocal of the DCIE, and defined as
the Total Facility Power divided by the IT Equipment Power.
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Report purpose

This report totals the power usage of your data center’s servers, facilities, networks
and storage and calculates your data center’s DCIiE and power PUE based on the
total facility power used by the IT equipment selected for the report.

Report parameters

* Report Period (calculated based on the local time stamp when the data was
stored in the Tivoli Data Warehouse):

— Summarization type: Choose which type of summarization level should be
used in generating the report: Default (based on the number of days), Hourly,
Daily, Weekly, Monthly, Quarterly, or Yearly.

— Date Period: Choose from a pre-defined date range such as Last Week,
Current Month, Last 30 Days, etc. If both a start and end date are entered,
this field is ignored.

— Start Date: Choose a start date from a calendar and a start time from a time
widget. Start time is optional.

— End Date: Choose an end date from a calendar and an end time from a time
widget. End time is optional.

* Resource Settings: Select the servers or facilities to include in the report.
Report output

The report presents a pie chart showing the total power usage in kilowatts for the
servers, facilities, networks, and storage in your data center. A table lists the power
usage in kilowatts for each of these, as well as:

* the total power used by IT equipment in the data center

e the total power used by the facility

* the DCIE percentage (the percentage of total facility power used by the IT
equipment power)

* the PUE (the total facility power divided by the IT equipment power)
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Server Type Mumber Of Servers Power Usage (kKWatts)
Rack Server 35 26,430.24
Z System 5 10,722.58
Blade Server 32 1,739.27

Note: Blade Server power consumpbion data includes the data of all the blades. it does not include data for diferent modules such as

Following table display s the top 10 blade server available in data center based on their cost.
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Figure 26. Data Center Infrastructure Efficiency (DCIE) report
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Eaton

Report usage

This report helps you to visualize the overall power efficiency of your data center
and to identify possible areas of power inefficiency to be investigated.

Power Xpert Device reports

The Eaton Power Xpert Device reports show the [“Eaton Breaker Top Percent of]
[Capacity report” on page 54 This report shows which breakers are coming close to
their operating limit. There is also an [“Eaton Breaker Exception report.”| This report
shows which devices are missing data and would therefore not be shown on the
Eaton Breaker Top Percent of Capacity report. A device might be missing data
because it is not in use or because it does not have the correct firmware level to
communicate with the data agents.

Eaton Breaker Exception report

This report identifies all breakers that are excluded from one or more Eaton
reports. Typically, a breaker is excluded from a report due to all-zero or negative
data. Associated with each machine listed is the reason for being excluded from
reports.

Report purpose

The purpose of this report is to help administrators identify breakers that have an
issue that prevents them from being monitored correctly. The breakers on this
report have been excluded from one or more Eaton reports due to their
inconsistent data. If you believe a breaker is incorrectly excluded from a report,
then this report should help explain why the breaker is not included.

Report parameters

Date Range (calculated based on the local time stamp when the data was stored in

Tivoli Data Warehouse):

* Report Period: Choose from a pre-defined date range such as Last Week,
Current Month, Last 30 Days, etc. If both a start and end date are entered, this
field is ignored.

* Start Date: Choose a start date from a calendar and a start time from a time
widget. Start time is optional.

* End Date: Choose an end date from a calendar and an end time from a time
widget. End time is optional.

Report output

The report lists breakers and the reason the breakers are excluded from one or
more of the Eaton Breaker reports. The reason a breaker is included in this report
is due to zero or negative data. The report is displayed in table format, with the
table having the following columns:

* Machine Type: the type of breaker
e Machine ID: the Node, Panel, and Breaker

* Reason: the reason the breaker is listed in this report and excluded from other
Eaton Breaker reports is due to Data Center Optimization obtaining a zero or
negative value for the breaker’s percent load.
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Eaton Breaker Exception Report

These are the parameters used by this report

Start Date
Report Period

May 28, 2008 12:00 AM End Date Jun 27, 2008 11:59 PM
Last 30 days

Eaton Breakers with Missing, Inconsistent, Zero-\alue Data

Machine Type mMachine Id Reason

Breaker E8:PDU155:PDU, 1, 1 Percent Load is zero or negative.
Breaksr EB:PDU155:PDU, 1, 3 Percent Load is zero or nagative.
Breaker E8:PDU155:PDU, 1, 4 Percent Load is zero or negative.
Breaker E6:PDU155:PDU, 1, 5 Percent Load is zero or negative.
Breaker E&:PODU1SS:PDU, 1, & Percent Load is zero or negative
Breaker E8:PDULSS:FDU, 1, 7 Percent Load is zero or negative.
Breaker E8!PDU155PDU, 1, 9 Percent Load is zero or negative.

This report shows the Eaton Breakers which are being excluded from other reports due to problemn data.

June 27, 2008 2:17:08 PM EDT

Figure 27. Eaton Breaker Exception report

Report usage

This report can be useful to help identify breakers that have issues which prevent
the breakers from being monitored correctly. The simplest reason a breaker might
be listed in this report is due to the breaker not having the correct features or
firmware levels to work with the Eaton agent. Another reason the breaker might be
listed in this report is it might not be used at the moment and may represent
future capacity.

Eaton Breaker Top Percent of Capacity report
The Eaton Breaker Top Percent of Capacity report displays the 20 breakers which
have used the most capacity during the user-specified time period.

Report purpose

The purpose of this report is to allow administrators to identify breakers that are
nearest to their operating limit during a user-specified time period. This
information can then be used to identify trends relating to power consumption,
and can be used to enable an improved allocation of resources among the available
breakers. This report will not tell you what the best allocation of resources are, or
which machines are using too much of the available capacity. Its purpose is to
identify the capacity used at breakers so you can make better decisions about risk
and capacity.

Report parameters

Date Range (calculated based on the local time stamp when the data was stored in
Tivoli Data Warehouse):

* Report Period: Choose from a pre-defined date range such as Last Week,
Current Month, Last 30 Days, etc. If both a start and end date are entered, this
field is ignored.

e Start Date: Choose a start date from a calendar and a start time from a time
widget. Start time is optional.

* End Date: Choose an end date from a calendar and an end time from a time
widget. End time is optional.
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Report output

This report contains a bar chart of the 20 breakers with the most capacity used
during the time period. The vertical axis contains the Node, Panel, and Breaker for
each breaker, and the horizontal axis contains the amount of capacity used, from 0
to 100. Below the graph, a table exists detailing the information represented in the
graph. The table contains the following fields:

* Node: the node identification of the breaker

* Panel: the panel used to identify the breaker

* Breaker: the breaker ID of the breaker

* Maximum Percent Capacity: the percentage of capacity used by the breaker

Top Percent of Capacity by Eaton Breakers

These are the parameters used by this repert

Start Date
Report Period

Percent of Capacity

May 26, 2008 12:00 AM End Date Jun 25, 2008 11:59 PM

Last 30 days

E5-LabPDU:FDU. 3,8

EB'LabPDU:FDU, 2,7
E8:LabPDU:PDU, 1,26

E8:LabPDU:POU, 1,7
EB:LabPDU:PDU, 8,14
E8:-LabPDU:PDU, 7,31
ES LabPDUPDU, 7,26

EB:LabPDU:PDU, 7,7
EB LsbPDUPDU, 6,25
EB:LsbPDU:PDU, 5,13

E8:LabPDU:PDU 5,8
E8 LabPOUPDU, 4,31
E8:LabPDU:PDU, 4,26

E8:LabPDUPDU 4,7
EB LabPDU:PDU, 2,32
E8LabPDU:PDU, 2,13

E8:LabPDUFDU, 2,8
EB:-LabPDU:PDU, 1,25
E8.LsbPDUPDU, 5,32
EBLabPDU:PDU, 3,14

Mode

Breaker Mawimum Percent Capacity

EB:LabPDU:PDU
EB:LabPDU:PDU
Ef:LabPDU:FDU
E8:LabPDU:PDU
E8:LabPDU:PDU
E8;LabPDU:PDU
EB:LabPDU:PDU
EB:LabPDU:POU

3 14 81
S 3z 138
1 28 @0
& g 80
2 13 &0
2 32 80
4 ) 80
4 26 &0

Figure 28. Eaton Breaker Top Percent of Capacity report

Report usage

You might not see every breaker listed on this report. Because this report only lists
the top 20 breakers by the amount of capacity used, a particular breaker may have
not used a large enough amount of capacity to make it in the top 20.

This report can help identify machines which are using too many resources. For
instance, if a breaker is near capacity, you can then determine which machines are
downstream from the breaker and need to be examined. Another use for this
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report is to enable a better allocation of resources among available breakers. For
instance, if a certain breaker is near maximum capacity, the machines downstream
from the breaker can be identified, and certain machines can be relocated to other
available breakers with less capacity being used.

Historical Power Trend report

The Historical Power Trend report shows the power used by the Blade centers, the
facility, the rack server, or the Z System in the data center.

Report purpose

Report parameters

* Report Period (calculated based on the local time stamp when the data was
stored in the Tivoli Data Warehouse):

— Date Period: Choose from a pre-defined date range such as Last Week,
Current Month, Last 30 Days, etc. If both a start and end date are entered,
this field is ignored.

— Start Date: Choose a start date from a calendar and a start time from a time
widget. Start time is optional.

— End Date: Choose an end date from a calendar and an end time from a time
widget. End time is optional.

— Summarization type: Choose which type of summarization level should be
used in generating the report: Default (based on the number of days), Hourly,
Daily, Weekly, Monthly, Quarterly, or Yearly.

* Resource Settings: Select the servers, Z systems or facilities to include in the
report.

Report output

The report presents a pie chart showing the power usage in kilowatts for each of
the servers, facilities or Z Systems included in the report, as well as line graphs
showing the average input power in kilowatts for each server, facility or Z System.
The Expand Details option provides tables with the following columns:

* Name: the name of the server, facility or Z System.

e TimeStamp: the date and time of the power usage reading.
* AVG Average Input Power AC (kWatts)

e SUM Average Input Power AC (kWatts)
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‘A Blade Center Power Usage - Microsoft Internet Explorer

File Edit Wiew Favorites Tools Help a"
Address |@ http:/fpokgsa.ibm.com home k fy fkylec/web fpublic/dcofp/memorystickdemo /sampleRepor ts/HistoricalPowerTrend Blade_Center_Power _Us V| Go Links >
= =5 O~
Tivoli BESEE B
Blade Center Power Usage
Begin Date Aug 1, 2008 12:00 AM End Date Aug 30, 2008 12:00 AM
Report Period 29 days
Power Usage
Power Us age (kWatts)
387.14 (0 chassat
' ChaszsBEl
ﬁ ChassC1
M
@ Dane ® Internet

Figure 29. Historical Power Trend report
Report usage

This report is useful for viewing trends in power consumption in a data center by
date and time.

Power Savings Recommendation Report: Dynamic Power
Savings Recommendation for Servers

The Power Savings Recommendation report invokes the modeling and analyzing
aspects of Data Center Optimization. The Dynamic Power Savings
Recommendation for Servers report applies to servers that can run in Dynamic
Power Savings mode, such as IBM BladeCenter and IBM Rack servers.

¢ The recommendations are made based on recurring patterns in the historical
data in Tivoli Data Warehouse.

* The confidence level of a recommendation describes the reliability of the
recurring patterns in the optimization interval. This confidence level is
determined by the quality and quantity of the operational data available in
Tivoli Data Warehouse. The quantity here refers to the number of data points
available for analysis and the quality reflects the amount of noise in the data.

¢ The risk level of a recommendation describes the uncertainties associated with
the implementing the recommended actions in the optimization interval. Risk is
calculated differently for the different types of recommendations.
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Report purpose

The report provides recommendations for putting servers into Dynamic Power
Savings mode for times during which the CPU use and variance is below the
specified threshold. When generating the report, Data Center Optimization
evaluates the specified servers during the specified time period, and searches for
servers with low unvarying CPU use. The report also estimates the cost associated
with putting the server into Dynamic Power Savings mode for that period of time.

Note: You cannot use user-defined servers that are associated with iPDU, UPS, or
Meters.

Report parameters

* Analysis Date Range (calculated based on the local time stamp when the data
was stored in the Tivoli Data Warehouse):

Date Period: Choose from a pre-defined date range such as Last Week,
Current Month, Last 30 Days, etc. If both a start and end date are entered,
this field is ignored.

Start Date: Choose a start date from the calendar and a start time from a time
widget. Start time is optional.

End Date: Choose an end date from the calendar and an end time from a
time widget. End time is optional.

Summarization type: Choose which type of summarization level should be
used in generating the report: Default (based on the number of days), Hourly,
Daily, Weekly, Monthly, Quarterly, or Yearly.

e Forecast Period

From: Choose a start date from the calendar for the recommendation forecast.
To: Choose an end date from the calendar for the recommendation forecast.

* Optimization inputs

Optimization interval: Enter the time interval for implementing the energy
optimization recommendations, in hours or days.

Risk level: Enter the risk level with which to filter the recommendations
included in this report. Enter a value between 0 and 100, where 0 represents
very low risk and 100 represents very high risk. The risk measure represents
the presence of sudden spikes in CPU utilization. Since variance of CPU
utilization is used to make DPS recommendations, some spikes may be
smoothened out. However a very big spike that occurs periodically, even if it
occurs only once during a period, is a source of risk in enabling DPS. Hence
in this case, the risk level indicates the presence of sudden spikes in CPU
utilization during the period for which DPS is recommended to be turned on.

Confidence level: Enter the confidence level with which to filter the
recommendations included in this report. Enter a value between 0 and 100,
where 0 represents very low confidence and 100 represents very high
confidence. This confidence measure is based on the number of data-points
available in a hourly time-window and the number of pattern recurrences in
the analysis period.

* Power cost computation

Rate plan: Choose the rate plan to be used to compute power cost savings. Rate
plans are defined in Preferences » Energy Rates.

* Resource Settings: Select the servers or server groups to include in the report.
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Report output

The report consists of a line graph that indicates which servers can be put into
Dynamic Power Savings mode, based on historical system load.

A Power Utilization - Microsoft Internet Explorer |Z||E|E|

"

Address @ http:/fpokasa.ibm.com/home kv kylec/web/public/dcofp/memorystickdemo sampleReports PowerSavings/Dynamic_Power_Savings_Re: Vl Go Links *

Fle Edit Wew Favorites Tools Help

~
Dynamic Power Savings Recommendation for Servers m
Start Date Aug 17, 2008 12:00 AM End Date Aug 30, 2008 12:00 AM
lRate Plan Energy Rate Plan #1 Report Period 13 days

Servers ChassAl Blade 12X,ChassAl Blade 13X,ChassB1 Elade 7X,ChassC1 Elade 4X

% CPU Used

% AVG CPU for Blade Server

110
100

o
|
M -|‘ | \ N — ChassAl Blade 12X
(i “ fifi !' ' N —— ChassAl Blade 13X
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J
l" ChassC1 Blade 4%

!
August 17, 2008 August 19, 2008 August 22, 2008 August 24, 2008 August 27, 2008 August 29, 2008
00:00 12:00 00:00 12:00 00:00 12:00

E

@ Dane B Internet

Figure 30. Dynamic Power Savings Recommendation for Servers report

Report usage

Use this report to identify opportunities for saving energy and associated costs by
determining which servers can be put into Dynamic Power Savings mode.

Power Savings Recommendation Report: Standby
Recommendation report

The Standby Recommendation report invokes the modeling and analyzing
functions of Data Center Optimization.

* The recommendations are made based on recurring patterns in the historical
data in Tivoli Data Warehouse.

* The confidence level of a recommendation describes the reliability of the
recurring patterns in the optimization interval. This confidence level is
determined by the quality and quantity of the operational data available in
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Tivoli Data Warehouse. The quantity here refers to the number of data points
available for analysis and the quality reflects the amount of noise in the data.

* The risk level of a recommendation describes the uncertainties associated with
the implementing the recommended actions in the optimization interval. Risk is
calculated differently for the different types of recommendations.

Report purpose

The report provides recommendations for putting servers into Standby mode or
turning them off, based on the specified thresholds for CPU use and variance.
When generating this report, Data Center Optimization evaluates the specified
servers during the specified time period, and searches for servers with low
unvarying CPU use.

Note: You cannot use user-defined servers that are associated with iPDU, UPS, or
Meters.

Report parameters

* Analysis Date Range (calculated based on the local time stamp when the data
was stored in Tivoli Data Warehouse):

Date Period: Choose from a pre-defined date range such as Last Week,
Current Month, Last 30 Days, etc. If both a start and end date are entered,
this field is ignored.

Start Date: Choose a start date from the calendar and a start time from a time
widget. Start time is optional.

End Date: Choose an end date from the calendar and an end time from a
time widget. End time is optional.

Summarization type: Choose which type of summarization level should be
used in generating the report: Default (based on the number of days), Hourly,
Daily, Weekly, Monthly, Quarterly, or Yearly.

e Forecast Period

From: Choose a start date from the calendar for the recommendation forecast.
To: Choose an end date from the calendar for the recommendation forecast.

* Optimization inputs

Optimization interval: Enter the time interval for implementing the energy
optimization recommendations, in hours or days.

Risk level: Enter the risk level with which to filter the recommendations
included in this report. Enter a value between 0 and 100, where 0 represents
very low risk and 100 represents very high risk. This risk measure is based on
the distance between the average CPU utilization and the predefined
thresholds (defined in RecommendationInfo.xml). Hence, risk is an indication
of how close the actual observed utilization over time is to the threshold. If
the utilization is too close to the threshold, the probability of exceeding it in
the future is high (that is, there is little tolerance to changes in the utilization
that may put it beyond the threshold).

Confidence level: Enter the confidence level with which to filter the
recommendations included in this report. Enter a value between 0 and 100,
where 0 represents very low confidence and 100 represents very high
confidence. This confidence measure is based on the quality of the data
determined by the variations in the CPU utilization around the average value
and the number of pattern recurrences in the analysis period.

* Power cost computation
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Rate plan: Choose the rate plan to be used to compute power cost savings. Rate
plans are defined in Preferences -> Energy Rates.

* Resource Settings: Select the servers or server groups to include in the report.

Report output

The generated report shows the CPU utilization of the specified servers, during the
specified time range. The report also shows recommendations of which servers can
be put into standby mode or powered off, during specific times of the day.

A Power Utilization - Microsoft Internet Explorer E|@|r5__(|
Fle Edit Wew Favorites Tools Help ,'f

3
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Standby and Power-down Recommendations for Server Pool

Start Date Aug 17, 2008 12:00 AM End Date Aug 30, 2008 12:00 AM
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Figure 31. Standby Recommendation report

Report usage

Use this report to identify opportunities for saving energy and associated costs by
determining which servers can be put into Standby mode.

Data Center Power Usage Comparison report

The Power Usage Comparison report enables you to view and compare two time
periods with the same information that is included in the [Baseline Power report|
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Report parameters

* Summarization type: Choose which type of summarization level should be used
in generating the report: Default (based on the number of days), Hourly, Daily,
Weekly, Monthly, Quarterly, or Yearly.

* Energy Consumption Settings

— Rate plan: Choose one of the options as defined in Preferences » Energy
Rates.

— Carbon unit energy mix: Choose one of the options as defined in Preferences
> Carbon Unit Settings.

* First Date Period (calculated based on the local time stamp when the data was
stored in Tivoli Data Warehouse):

— Start Date: Choose a start date from a calendar and a start time from a time
widget. Start time is optional.

— End Date: Choose an end date from a calendar and an end time from a time
widget. End time is optional.

* Second Date Period (calculated based on the local time stamp when the data
was stored in Tivoli Data Warehouse):

— Start Date: Choose a start date from a calendar and a start time from a time
widget. Start time is optional.

— End Date: Choose an end date from a calendar and an end time from a time
widget. End time is optional.

Report output
The report presents a series of bar graphs comparing the power consumption in

watts, the cost, and the carbon emission levels by storage, network, facility and
serer for the two specified time periods.
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Data Center Power Utilization Comparison - Microsoft Internet Explorer
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Figure 32. Data Center Power Usage Comparison report
Report usage

This report may be used to compare energy-use numbers before optimization with
numbers reported after optimization, to see if the desired value was achieved after

the optimization was applied.
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Chapter 7. Administration

Administrative tasks for Tivoli Common Reporting include user administration,
starting and stopping the server, and managing reports, report sets, and other
objects in the data store.

User administration is based on the user and group management features of the
application server. Use the Users and Groups tasks in the console navigation to
create new users and groups and add them to roles. Refer to the console help for
more information.

Administrative Group Roles

Use this page to add, update or to remove administrative roles to
groups. Assigning administrative roles to groups enables them to
administer application servers through the administrative conscle or
through wsadmin scripting.

-'-'uddl Remove

—

0 & e

-.Eelect: Group _ Role(s) &
F reportAdministrator terReportAd ministrator
|:| reportViswer reportViewer
[ Tn:rtall2 . |

Figure 33. Administrative Group Roles page

User roles and groups

User permissions for Tivoli Common Reporting are managed with roles and
groups. A role represents a set of permissions, and a group represents a group of
users who have the same role or roles.

Tivoli Common Reporting defines the following user roles specific to reports:

reportViewer
These users have permission to view and run reports, but not to make
persistent changes to objects in the data store. A user with the
reportViewer role can perform the following tasks:

* Create reports

¢ View reports

¢ View and delete report templates

* View, create, edit, and delete energy rates

* View, create, edit, and delete carbon unit energy mixes
* Define and update server groups
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The reportViewer group is defined for this level of access.

reportAdministrator
These users have permission to create, delete, and modify configuration
settings. In addition to the reportViewer tasks, a user with the
reportAdministrator role can perform the following tasks:

* Update Tivoli Data Warehouse Settings

The reportAdministrator group is defined for this level of access.

For more information about users, roles, and groups, refer to the online help in the
console banner.

Tivoli Data Warehouse settings

Click Energy » Configuration » Database Settings to update the settings for the
Tivoli Data Warehouse that acts as the source for the Data Center Optimization
reports. Use this panel to update the database product, user, password, and
location for your Tivoli Data Warehouse.

IJ Database Se.. — Select Action — W
| ; =
-Canﬁguratian Settings L S
* Required fickis
;Tivnli Data Warehouse (TDOW) Settings '
* [Database product: @ vi |
* Hostname: |kyledesktnp_raleigh.ibm.cl|
* Port 50000 |
* Database name: |TDW2 |
* Schemaname: |I'I'I"u’IUSEF?. |
* UserlD: |I'I'I"u’IUSEF?. |
* Password: ||-|-|-|-|-|-|-|- |
Test Connection |
I Save“ Reset-
— - !

Figure 34. Database Settings page
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Changing the power model for various machine types

The recommendation report for placing machines on standby/shutdown use a
power model that defines the relationship between CPU utilization and power
consumed for particular machine types. Currently this power model is determined
by prior knowledge of machine types and a generic set of values are used for each
machine type. These values are stored in the PowerModellnfo.xml file in the
C:/Program Files/ibm /tcr/eWas61/systemApps/isclite.ear/
DCOFP_PortletULwar/datastore directory if you installed Data Center
Optimization the default directory. You may wish to change some values in the
power models for the individual server types to better tune the recommendations
you receive. To edit the values, make sure you shut down the application first and
then open the above file in a text editor.

This file has individual PowerModel nodes, each representing the model for a
particular type of server. Each PowerModel node contains a ServerType child node
that defines the type of server and multiple DataPoints node each of which
contains a data point. Each data point has two components: one representing the
percentage of CPU utilization (CPU_USED), and one representing the power
consumed in watts (POWER_USED). For CPU_USED, specify any decimal value
between 0 and 100. For POWER_USED, specify any positive decimal value.

A sample fragment is shown below:

<tns:PowerModel>
<tns:Serverlype>Blade Center Chassis</tns:Serverlyper
<tns:DataPoints>
<tns:DataPoint type="float">
<tns:Name>CPU USED</tns:HName>
<tns:Value>D.l</tns:Value>
</tns:DataPoint>
<tns:DataPoint type="float">
<tns:Name>POWER USED</tns:Name>
<tns:Value>140</tns:Value>
</tns:DataPoint>
</tns:DataPoints>

You can:
* Change the value of POWER_USED for a particular CPU_USED value that
already occurs as one of the data points

* Add a new data point by adding a new DataPoints node under the PowerModel
node for the same server type. You may cut and paste an existing DataPoints
fragment and just change the values

* Delete a data point by removing the DataPoints node under the PowerModel for
that server type

* Create a power model for a new server type. Cut and paste an existing
PowerModel node and change the ServerType value

Common directory locations

This topic describes path name conventions used as variables throughout this
documentation.
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Data Center Optimization installation directory

dco_root describes the location where Data Center Optimization is installed. This
location can be specified during installation. If not specified, the following default
locations are used.

e On UNIX: /opt/ibm/tdcofem
* On Windows: C:\Program files\IBM\TDCOFEM

Tivoli Common Reporting installation directory

tcr_root describes the location where Tivoli Common Reporting is installed. If not
specified, the following default locations are used.

* On UNIX: /opt/ibm/tcr
* On Windows: C:\Program Files\IBM \tcr

Tivoli Common Reporting profile directory

ter_profile_root describes the location of the application server profile that is used
for Tivoli Common Reporting. This location is in the /profiles/profile_name
subdirectory of the Tivoli Common Reporting installation directory, where
profile_name is the profile name created during installation. If not specified, the
default is tcrProfile.
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Chapter 8. Troubleshooting

Use these flow charts to diagnose errors in a component of Data Center
Optimization for Energy Management.
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Installation problems

Use this flow chart to troubleshoot errors you might encounter when you are
trying to install Data Center Optimization for Energy Management.

Install
Data Center

Optimization (DCO) |«
A

fallure

no

Delete DCO directary

BiEE
directory

DiZ O el
application
already
installed

Examine installation
logs, caontact IBEM
suppart

Figure 35. Installation: : troubleshooting flow chart

Notes:
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 If Data Center Optimization is already installed and you need to reinstall, first
run the following command to remove the previous installation from the

bin directory.
wsadmin -f Undep1oywar.jac1

Restart Tivoli Common Reporting after removing Data Center Optimization.

* Make sure the target installation directory is removed before restarting the
installation program.

* If Data Center Optimization has not been installed, refer to the installation logs,
which are described in [‘Gathering log files” on page 73
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Report generation problems

Use this flow chart to troubleshoot errors you might encounter when you are
trying to generate reports.

Generate a report |«

Tivali
Comman
Reparting is
running?

Start Tivali
Comman Reporting

Is Tivali Data
Warehouse
available?

Start database server =

Are
database
settings for
Data Center

Carrect the database

Y

Cptimization settings
correct?
Are Verify that operating

Tivoli Data
Warehouse tables
populated?

system and energy
management agents
are running

Examine installation logs,
contact IBM support

Figure 36. Report generation: troubleshooting flow chart
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Notes:

* To determine if the database settings are correct, open Energy » Optimization
for Energy Management > Configuration » Database Settings and click Test
Connection on the Configuration Settings page. If a message is returned
showing a connection error, you can correct the database settings on the same
page.

* Logs files are described in [Gathering more diagnostic information.”]

Gathering more diagnostic information

You can configure the application server to record trace information that be used to
troubleshoot problems with Data Center Optimization.

For most troubleshooting purposes, set the com.ibm.dcofp.* component to log
trace information at the Finer level. More detailed settings can impact performance
and should only be set if advised by level 3 support. To set the trace level, follow
these steps.

1. Log in to the Tivoli Common Reporting console.

2. In the console navigation, click Troubleshooting » Logs and Trace. The
Logging and Tracing page is opened with a table showing available servers.

3. Click the link for the Tivoli Common Reporting server, tcrServer. The General
Properties page for the server’s log and trace settings is opened.

Note: The default server name for Tivoli Common Reporting is tcrServer. A
different server name is shown if it was specified during installation.

4. Click Diagnostic Trace.

The Diagnostic Trace Service page is opened with the Configuration tab
selected. Changes made from the Configuration tab take effect only after the
server is restarted. To set trace levels without restarting the server, select the
Runtime tab before continuing. Make sure Enable Log is selected on the trace
settings.

5. Click Change Log Detail Levels.

6. Click com.ibm.dcofp.* in the component list and select the logging level you
that want to use for this component. The log settings should include this string
when you are finished:
com.ibm.dcofp.*=finer

7. Click OK to return to the Diagnostic Trace Service properties. A message is
displayed at the top of that page prompting you to save your changes.

8. Click Save.
Gathering log files

Use the following log files to help troubleshoot problems with Data Center
Optimization.
* Installation logs

co_rootyTivoli_Data_Center_Optimization_for_Energy_Management_InstallLog.log
co root)/Togs/*.10g

* Runtime logs
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Togs/tcrServer/
SystemQut.Tog
Togs/tcrServer/

SystemErr.Tlog
Togs/tcrServer/

trace.log
* Data Center Optimization settings

These logs include updates that are made in the Preferences folder, such as rate
plans or server settings.

tcr rootl//systemApps/isclite.ear/DCOFP_PortletUI.war/datastore/.xml
tcr rootl//systemApps/isclite.ear/DCOFP_PortletUI.war/datastore/targets/*
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Appendix A. Installation messages

These messages are written during installation of Data Center Optimization.

CTGOAO001E Unable to copy tempLogFilefile to
TDCOfEM install log directory at
tdcofem_logs. The error information is:
error_message

Explanation: The TDCOfEM installation log file is
created in a temporary folder. The attempt to copy that
log file to the TDCOfEM install path failed and the
installation cannot proceed.

CTGOAO0002E The installation application could not
find the TCR installation path. The
associated error message is: error message

CTGOAO003E The installation application could not
establish a connection to the Tivoli Data
Warehouse. The additional error
message is: error message

Explanation: As part of the TDCOfEM installation
process, it attempts to validate a connection to the
Tivoli Data Warehouse. The installation can progress
normally.

Administrator response: Once the installation is
completed, log on to TCR and use the TDCOfEM
database settings panel to correct the configuration
settings.

CTGOAO0004E The TDCOfEM web application file
could not be copied to tcr_dir. The
associated error message is: error message

CTGOAO0005E TDCOfEM was not successfully
deployed to TCR server. The associated
error message, if available from the
operating system, is: error message

CTGOAO0006E The undeployment of the TDCOfEM
web application failed. The associated
error message, if available is: error
message

CTGOAO0007E The TCR server startup failed due to
erTor: error 1message

CTGOAO0008E The TCR server shutdown failed due
to error: error message
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CTGOAO0009E TDCOf{EM installation was not
successful.

CTGOAO0010E TDCOfEM uninstallation was not
successful.

CTGOAO0200W Java Runtime Environment version
verification failed, version java_version is
not supported.

Explanation: The product requires Java 1.5 or 1.6 to
work properly. The installation module will not
complete with the current version of the Java Runtime
Environment.

Administrator response: If you have one of the
supported versions of the Java Runtime Environment
already installed, it is likely that they are not the
default JRE. You can either add the location of the
"java” application to the PATH environment variable or
add "LAX_VM %TCR_DIR%/java/jre/bin/java” to the
list of parameters passed to the installation program.

CTGOAO0201W The web application for TDCOfEM
is already deployed onto Tivoli
Common Reporting. The directory
location is tdcofem_web_app_location

Explanation: During the installaton of TDCOfEM, the
install application deploys the TDCOfEM web
application onto the Tivoli Common Reporting server.
A previously existing copy of the web application was
found and the installation cannot proceed.

Administrator response: The first verification is to
verify whether TDCOfEM is already not installed. If the
application is already installed, you will need to
uninstall it before you can deploy it again. If TDCOfEM
is not installed, it is possible that a previous removal
has failed and missed to remove the web application,
in which case you use the following command to
manually uninstall the web application:
%TCR_DIR/eWas61/bin/wsadmin -username
ter_userid -password tcr_password -f
%TDCO_DIR%/Undeploywar.jacl

CTGOAO0202W TCR installation path not found at
ter_install_dir

Explanation: The TDCOfEM installation program
attempts to find the location of TCR automatically, but
that automatic detection failed.
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Administrator response: None, the installation
proceeds without automatic filling of the field for TCR
installation directory.

CTGOAO0203W TDCOfEM already exists in the
provided installation path at
tdcofem_path

Explanation: The TDCOfEM installation program
checks for the existence of other content inside the
directory designated for the installation. If the check
finds other files in the directory, the installation is
interrupted.

Administrator response: Clear the contens of the
target directory or indicate a different directory for
TDCOfEM installation.

CTGOAO0204W Incorrect character invalid_char in the
installation path install_path.

Explanation: The operating system has limitations on
the characters allowed for directory names and the
installation cannot proceed.

Administrator response: Remove the illegal character
from the path name and try the installation again.

CTGOAO0205W The TCR directory fcr_dir is not
correct.

Explanation: The TDCOfEM installation cannot
proceed without the correct location of the TCR
installation directory.

Administrator response:
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Appendix B. Data Analyzer messages

These messages are generated by the Data Analyzer.

CTGOBO0001E Model controller initialization failed
due to : error message

Explanation: Attempt to connect to the database may
have failed. The connection settings should be checked
in the configuration page.

User response: Check if the DB connection settings are
set correctly in the configuration page. Check if the
server is running at the specified host. If not, contact
the administrator to restart the server.

Administrator response: Check if the server is
running on the specified host. Restart the server if the
server is not running.

CTGOBO002E Error in generating PIT
Recommendations due to : error message

Explanation: This error has occurred while fetching
the Point In Time Recommendations.

CTGOBO003E Error in generating DPS PIT
recommendations due to : error message

Explanation: This error has occurred while fetching
the Point In Time recommendations for Dynamic Power
Savings mode.

CTGOBO004E Error in generating Server Pool
Standby PIT recommendations due to :
error message

Explanation: This error has occurred while fetching
the Point In Time recommendations for Server Pool
Standby mode.

CTGOBO005E Workspace initialization failed due to
: error message

Explanation: Attempt to connect to the database may
have failed. The connection settings should be checked
in the configuration page.

User response: Check if the DB connection settings are
set correctly in the configuration page. Check if the
server is running at the specified host. If not, contact
the administrator to restart the server.

Administrator response: Check if the server is
running on the specified host. Restart the server if the
server is not running.
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CTGOBO0006E Error while initializing the
recommendation runtime space. The
system error is : error message

Explanation: This error has occurred while fetching
the recommendations from the Recommendation
definition file.

CTGOBO0007E  Error while initializing the target
runtime space. The system error is : error
message

Explanation: This error has occurred while fetching
the targets from the Target definition file or while
loading the power data for each of the targets.

CTGOBO008E Failed to register the controller :
controller name. The system error is :error
message

Explanation: This error has occurred while loading the
controller class.

CTGOBO009E Failed to register the command :
command name. The system error is :error
message

Explanation: This error has occurred while loading the
command class.

CTGOBO0010E Error occurred when trying to invoke
method : method name from class class
name The system error is :error message

Explanation: This error has occurred while loading the
class using Class object and invoking the method in it.
There may be a class/method access issue.

CTGOBO011E Error occurred when Command
Controller was trying to execute the
command : command name. The system
error is :error message

Explanation: This error has occurred while the
command controller was executing a command. There
may be a class/method access issue.

CTGOBO0012E Error occurred while accessing data of
server node attribute. Invalid attribute is
present in command context : crmd context
id.

Explanation: This error has occurred while the server
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node data accessor was processing the command
context. This may be due to invalid input set in the
command context of the server node.

CTGOBO0013E Atomic time box is not set or an
invalid value is set for the atomic time
box

Explanation: This error has occurred while the server
node data accessor was processing the command
context. This may be due to invalid atomic time box set
in the command context of the server node.

CTGOBO0014E There is no energy rate plan named
energy rate in the system.

Explanation: This messsage is produced upon report
generation and indicates that the energy rate selected
by the user was no longer available in the system. This
situation is extremelly rare and usually the result of
another user concurrently modifying the configuration
for energy rate plans.

Administrator response: Verify that the energy rate
plan actually exists in the system. If so, report the
problem to IBM support.

CTGOBO0015E There is no carbon unit mix named
carbon unit mix in the system.

Explanation: This messsage is produced upon report
generation and indicates that the carbon unit mix
selected by the user was no longer available in the
system. This situation is extremelly rare and usually the
result of another user concurrently modifying the
configuration for energy rate plans.

Administrator response: Verify that the carbon unit
mix actually exists in the system. If so, report the
problem to IBM support.

CTGOBO0016E The given risk level risk type is not a
valid number.

Explanation: This messsage is produced when
non-integer risk value is passed to the recommendation
builder.

Administrator response: Report the problem to IBM
support.

CTGOBO0017E The given confidence level confidence
type is not a number.

Explanation: This messsage is produced when
non-integer confidence value is passed to the
recommendation builder.

Administrator response: Report the problem to IBM
support.

CTGOBO0018E Warehouse Database connection has
failed.

Explanation: Attempt to connect to the database may
have failed. Check the connection settings in the
configuration page.

User response: Check if the DB connection settings are
set correctly in the configuration page. Check if the
server is running at the specified host. If not, contact
the administrator to restart the server.

Administrator response: Check if the server is
running on the specified host. Restart the server if the
server is not running.

CTGOB0200W Unknown recommendation:
recommendation name

Explanation: This message indicates that the
recommendation name provided is not present in the
Recommendation definition file.

CTGOB0201W In Command Controller, when
running a command, the iterator iterator
name is not initialized.

Explanation: This message indicates that the iterator is
not initialized before evaluating the command.

CTGOB0202W In Command Controller, the iterator
is not a list, so executing the command
iterator name only once.

Explanation: This message indicates that the iterator is
not a list and will execute the command only once.

CTGOBO0203W In server pool data collector, the
context does not contain server pool
name input parameter value.

Explanation: This message indicates that the
command context does not contain the required server
pool information.

CTGOBO0204W In Standby/Powerdown point-in-time
recommendation generator, the context
does not contain a valid server pool
name

Explanation: This message indicates that the
command context does not contain the required server
pool information.

CTGOBO0205W In Standby/Powerdown point-in-time
recommendation generator, the context
does not contain a valid time range

Explanation: This message indicates that the
command context does not contain the required time
range information.
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CTGOB0206W In Standby/Powerdown point-in-time
recommendation generator, the context
does not contain a valid frequency type

Explanation: This message indicates that the
command context does not contain the required
frequency type information.

CTGOB0207W In Standby/Powerdown point-in-time
recommendation generator, null CPU
data obtained for server

Explanation: This message indicates that the server
node contains no CPU information

CTGOBO0208W Unsupported data granularity for this
model type model type

Explanation: This message indicates that the time
span granularity (Hourly, Daily, etc) provided is not
available for that model type (Blade Server, Rack
Server, etc).

CTGOB0206W » CTGOB0208W

Appendix B. Data Analyzer messages
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Appendix C. Console messages

These are messages that are generated from the Data Center Optimization console

user interface.

CTGOCO0001E Error: Connection to the database has
failed. Verify the connection details and
try again. The cause for the error, if
specified by the system, is: error message

Explanation: The attempt to connect to the database
has failed. Check the connection settings in the
Configuration page.

User response: Check the database connection settings
in the Configuration page. Ensure that the server is
running on the specified host. If it is not, ask the
administrator to restart the server.

Administrator response: Ensure that the server is
running on the specified host. Start the server if it is
not running.

CTGOCO0002E Error: Unable to save data to the
configuration file. The cause for the
error, if specified by the system, is: error
message

Explanation: Attempt to save to the configuration
properties file has failed. The dcofp.properties file may
be missing.

User response: Contact Support for assistance.

Administrator response: Contact Support for
assistance.

CTGOCO0003E Error: Unable to reset the
configuration data. The cause for the
error, if specified by the system, is: error
message

Explanation: Reset tries to reload the properties file
into the runtime object discarding all unsaved data. The
dcofp.properties file may be corrupted.

User response: Contact Support for assistance.

Administrator response: Contact Support for
assistance.

CTGOCO0004E Error: Unable to save changes to the
Target file. The cause for the error, if
specified by the system, is: error message

Explanation: The attempt to save to the Target
definition file has failed. The TargetInfo.xml file may be
missing or corrupted.

User response: Contact Support for assistance.
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Administrator response: Contact Support for
assistance.

CTGOCO0005E Error: Unable to add new group
called group name to the Target file. The
cause for the error, if specified by the
system, is: error message

Explanation: The attempt to add new server group to
the Target definition file has failed. The TargetInfo.xml
file may be missing or corrupted.

User response: Contact Support for assistance.

Administrator response: Contact Support for
assistance.

CTGOCO0006E Error: Unable to delete server group
group name from the Target definition
file. The cause for the error, if specified
by the system, is: error message

Explanation: The attempt to delete a server group in
the Target definition file has failed. The TargetInfo.xml
file may be missing or corrupted.

User response: Contact Support for assistance.

Administrator response: Contact Support for
assistance.

CTGOCO0007E Error: Unable to delete all the server
information from the Target definition
file. The cause for the error, if specified
by the system, is: error message

Explanation: The attempt to delete all the server
information from the Target definition file has failed.
The TargetInfo.xml file may be missing or corrupted.

User response: Contact Support for assistance.

Administrator response: Contact Support for
assistance.

CTGOCO0008E Error: Unable to import server
information from the Tivoli Data
Warehouse. The cause for the error, if
specified by the system, is: error message

Explanation: The attempt to import server information
from the Tivoli Data Warehouse has failed. This may be
caused by a connection failure to the Tivoli Data
Warehouse.
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User response: Ensure that the database connection
settings are correct in the Configuration page. Ensure
that the server is running at the specified host. If it is
not, ask your administrator to restart the server.

Administrator response: Ensure that the server is
running on the specified host. Start the server if it is
not running.

CTGOCO0009E An error occurred when setting the
From Date Range of the Report Period.
The cause for the error, if specified by
the system, is: error message

Explanation: The attempt to set the From Date Range
has failed.

User response: Contact Support for assistance.

Administrator response: Contact Support for
assistance.

CTGOCO0010E An error occurred when setting the To
Date Range of the Report Period. The
cause for the error, if specified by the
system, is: error message

Explanation: The attempt to set the To Date Range has
failed.

User response: Contact Support for assistance.

Administrator response: Contact Support for
assistance.

CTGOCO0011E Error: Failed to delete template file
template file name

Explanation: An attempt to delete a template file has
failed. It is possible that the file was already deleted.

CTGOCO0012E An error occurred while attempting to
save changes to the report template
templateName Error while parsing the
date range : fromDate - toDate The cause
for the error, if specified by the system,
is: error message

Explanation: This error may be caused by an incorrect
date format.

CTGOCO0013E An error occurred while attempting to
save changes to the report template
templateName Error while parsing the
template parameter value of type date :
date The cause for the error, if specified
by the system is: error message

Explanation: This error may be caused by an incorrect
date format.

CTGOCO0014E The Design File setting is missing in
the report template : templateName
Report cannot be generated without the
design file.

Explanation: This error may be caused by a corrupt
report template file.

CTGOCO0015E  An error occurred while retrieving the
Date Range from the Report Template
for the Report Generator. The cause for
the error, if specified by the system, is:
error message

Explanation: This error may be caused by an incorrect
date format.

CTGOCO0016E An error occurred while attempting to
invoke the Report Generator. The cause
for the error, if specified by the system
is: error message

Explanation: This error may be caused by incorrect
input for the Report Generator.

CTGOCO0017E An error occurred while attempting to
add the selected servers to server group
:group name. The cause for the error, if
specified by the system, is: error message

Explanation: This error may be caused by a corrupted
definition file.

CTGOCO0018E An error occurred while attempting to
retrieve the server group list from the
Target definition file. The cause for the
error, if specified by the system, is: error
message

Explanation: This error may be caused by a corrupted
definition file. Contact Support for assistance.

CTGOCO0019E An error occurred while attempting to
load the report template : report template
The cause for the error, if specified by
the system, is: error message

Explanation: This error may be caused by a missing
template file. Refer to the server log for information or
contact Support for assistance.

CTGOCO0020E An error occurred while attempting to
copy the selected server information
into the report template. The cause for
the error, if specified by the system, is:
error message

Explanation: This error may be caused by a corrupted
template file. Refer to the server log for information or
contact Support for assistance.
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CTGOCO0021E An error occurred while loading the
parameters of the report template. The
cause for the error, if specified by the
system, is: error message

Explanation: This error may be caused by a corrupted
template file. Refer to the server log for information or
contact Support for assistance.

CTGOCO0022E An error occurred while trying to
delete the report template : report
template The cause for the error, if
specified by the system, is: error message

Explanation: This error may be caused by a missing
template file. Refer to the server log for information or
contact Support for assistance.

CTGOCO0023E An error occurred while resetting the
report template when the Cancel button
was clicked. The cause for the error, if
specified by the system, is: error message

Explanation: This error may be caused by a missing
or corrupted template file. Refer to the server log for
information or contact Support for assistance.

CTGOCO0024E An error occurred while saving the
changes to the report template : report
template file The cause for the error, if
specified by the system, is: error message

Explanation: This error may be caused by a missing
or corrupted template file. Refer to the server log for
information or contact Support for assistance.

CTGOCO0025E An error occurred while trying to add
new Server Pool : server pool name The
cause for the error, if specified by the
system, is: error message

Explanation: This error may be caused by a missing
or corrupted template file. Refer to the server log for
information or contact Support for assistance.

CTGOCO0026E Unable to delete server pool group
name from the Target definition file. The
cause for the error, if specified by the
system, is: error message

Explanation: The attempt to delete the server pool in
the Target definition file has failed. The TargetInfo.xml
file may be missing or corrupted.

User response: Contact Support for assistance.

Administrator response: Contact Support for
assistance.

CTGOCO0027E  An error occurred while retrieving a
valid date range from the database. The
cause for the error, if specified by the
system, is: error message

Explanation: This error may be caused by an incorrect
date format.

User response: Contact Support for assistance.

Administrator response: Contact Support for
assistance.

CTGOCO0028E Failed to load target server
information from the datastore. System
reason is: error message

Explanation: During system startup, the application
attempts to read the latest information about server
groups from the Tivoli Data Warehouse. This operation
failed, possibly because the database could not be
accessed.

Administrator response: Check Energy ->
Configuration -> Database settings to ensure your
current database settings are correct.

CTGOCO0029E Data synchronization thread failed.
System reason is: error message

Explanation: When the auto refresh of server data is
set, it attempts to read the latest information about
server groups from the Tivoli Data Warehouse. This
operation failed, possibly because the database could
not be accessed.

Administrator response: Check Energy ->
Configuration -> Database settings to ensure your
current database settings are correct.

CTGOCO0030E An error occurred when the Start
button on the Targets page was clicked
to enable the automatic data
synchronization. System reason is: error
message

Explanation: When the auto refresh of server data is
set, it attempts to read the latest information about
server groups from the Tivoli Data Warehouse. This
operation failed, possibly because the database could
not be accessed.

Administrator response: Check Energy ->
Configuration -> Database settings to ensure your
current database settings are correct.

CTGOCO0031E An error occurred when the Stop
button on the Targets page was clicked
to disable the automatic data
synchronization. System reason is: error
message

Explanation: When the auto refresh of server data is
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turned off, it attempts to stop/interrupt a running
thread. This operation failed, most likely because the
thread could not be stopped.

CTGOCO0032E An error occurred while checking for
data requirements in the Tivoli Data
Warehouse for the selected report
template. System reason is: error message

Explanation: This operation involves checking for
required tables in the Tivoli Data Warehouse. This data
is cached in the QueryInfo.xml. There may be a
problem reading this definition file.

CTGOCO0033E An error occurred while loading the
Data Analyzer controller. System reason
is: error message

Explanation: This operation involves initializing the
Data Analyzer controller. There may be a problem
reading this object.

CTGOCO0034E An error occurred while loading the
status of the Data Analyzer. System
reason is: error message

Explanation: This operation involves accessing a
runtime object to retrieve the status of the model
controller in the data analyzer. There may be a problem
reading this object.

CTGOCO0035E An error occurred while loading the
recommendation items from the model
controller’s workspace in the data
analyzer. System reason is: error message

Explanation: This operation involves accessing the
model controller’s workspace in the data analyzer.
There may be a problem reading this object.

CTGOCO0036E An error occurred while starting the
data analysis. System reason is: error
message

Explanation: This problem may occur if the objects in
the model controller’s workspace are not initialized
correctly and fail to start the timer task.

CTGOCO0037E An error occurred while stopping the
data analysis. System reason is: error
message

Explanation: This problem may occur if the objects in
the model controller’s workspace are in use and fail to
stop the timer task.

CTGOCO0038E An error occurred while restarting the
data analysis. System reason is: error
message

Explanation: This problem may occur if the objects in
the model controller’s workspace are in use and fail to
stop the timer task, or if the objects are initialized
incorrectly the timer task may fail to start.

CTGOCO0039E An error occurred while trying to save
the data analysis settings into the model
controller’s runtime workspace. System
reason is: error message

Explanation: This problem may occur if the objects in
the model controller’s workspace are in use and are
causing a synchronization problem in the timer tasks.

CTGOCO0040E An error occurred while retrieving the
build number from the properties file.
The cause for the error, if specified by
the system, is: error message

Explanation: This error may be caused by an
input/output access issue of the properties file.

CTGOCO0041E An error occurred while removing a
reference of the server server name from
group name. The cause for the error, if
specified by the system, is: error message

Explanation: This error occurs when trying to remove
a server reference from a server group, server pool or
IPDU. The error may caused by an input/output access
issue of the datastore files.
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Appendix D. Reporting messages

This message can be written during report generation.

CTGODO0001E Error while generating the report :
Report name The cause for the error, if
specified by the system is: error message

Explanation: This error may be caused by a
connection failure to the Tivoli Data Warehouse. The
installer may have failed to install the database drivers.
Refer to the install log.

User response: Ensure that the database server is
running on the specified host. If not, request that your
administrator restart the server.

Administrator response: Ensure that the database
server is running on the specified host. If not, request
that your administrator restart the server.
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Appendix E. Configuration datastore messages

These messages are written when configuration data is updated.

CTGOEO0001E Unable to save definitions for carbon
unit calculation to file: filename. The
cause for the error, if specified by the
system is: error message

Explanation: Upon user request, the system will write
all carbon unit energy mix information to the
configuration datastore. This message indicates that the
attempt to write to the specified file has failed.

Administrator response: Typical causes for the failure
are lack of permissions to write to the file or a full
filesystem. The message should contain a reference to
the information reported by the underlying operating
system specifying the nature of the problem.

CTGOEO0004E Unable to save definitions for energy
rate plans to file: filename. The cause for
the error, if specified by the system is:
error message

Explanation: Upon user request, the system will write
all energy rate plans to the configuration datastore.
This message indicates that the attempt to write to the
specified file has failed.

Administrator response: Typical causes for the failure
are lack of permissions to write the file or a full file
system. The message should contain a reference to the
information reported by the underlying operating
system specifying the nature of the problem.

CTGOEO0002E Unable to load definitions for carbon
unit calculation from file: file_name. The
error message reported by the operating
system, if any, is: error_msg

Explanation: The carbon unit definitions are loaded
upon system startup and used in various reports. The
system cannot read the file.

User response: Report the problem to the system
administrator, including the filename location and the
error message associated with this message.

Administrator response: Inspect the error message for
additional information about the failure and for system
permissions to access the file.

CTGOEO0005E  Unable to load definitions for energy
rate plans from file: file_name. The error
message reported by the operating
system, if any, is: error_msg

Explanation: The energy rate plan definitions are
loaded upon system startup and used in various
reports. The system cannot read the file.

User response: Report the problem to the system
administrator, including the filename location and the
error message associated with this message.

Administrator response: Inspect the error message for
additional information about the failure and for system
permissions to access the file.

CTGOEO003E Unable to parse definitions for carbon
unit calculation from file: file_name. The
error message reported by the parser, if
anyj, is: error_msg

Explanation: The carbon unit definitions are loaded
upon system startup and used in various reports. The
system can read the file from disk, but cannot
understand its contents. A possible cause is that a
previous attempt to write the file did not complete
successfully and left a corrupted version of the file on
disk.

User response: Report the problem to the system
administrator, including the filename location and the
error message associated with this message.

Administrator response: Attempt to restore the last
carbon unit energy mix definitions from backup.
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CTGOEO0006E Unable to parse definitions for energy
rate plans from file: file_name. The error
message reported by the parser, if any,
is: error_msg

Explanation: The energy rate plans are loaded upon
system startup and used in various reports. The system
can read the file from disk, but cannot understand its
contents. A possible cause is that a previous attempt to
write the file did not complete successfully and left a
corrupted version of the file on disk.

User response: Report the problem to the system
administrator, including the filename location and the
error message associated with this message.

Administrator response: Attempt to restore the last
energy rate plan definitions from backup.

CTGOEO0007E  Report Info definition file filename
does not exist.
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Explanation: The report info definition file is added
during installation. This file contains the default data
which is required for generating reports. This file is
never deleted by the application. The application will
fail to function without this file.

User response: Contact the system administrator and
request that the report info definition be restored from
the last available backup.

Administrator response: Restore the report info
definition from the last available backup.

CTGOEOQ008E Unable to load definitions to file:
file_name. The error message reported by
the operating system, if any, is: error_msg

Explanation: The definition is loaded upon logging
into the application and used for report generation. The
system cannot read the file.

User response: Report the problem to the system
administrator, including the filename location and the
error message associated with this message.

Administrator response: Inspect the error message for
additional information about the failure and for system
permissions to access the file.

CTGOEO009E Unable to parse definitions from file:
file_name. The error message reported by
the parser, if any, is: error_msg

Explanation: The definitions are loaded upon system
startup and used in various reports. The system can
read the file from disk, but cannot understand its
contents. A possible cause is that a previous attempt to
write the file did not complete successfully and left a
corrupted version of the file on disk.

User response: Report the problem to the system
administrator, including the filename location and the
error message associated with this message.

Administrator response: Attempt to restore the
definitions from backup.

CTGOEOQ010E Unable to save definitions to file:
filename. The cause for the error, if
specified by the system is: error message

Explanation: Upon user request, the system will write
all information to the configuration datastore. This
message indicates that the attempt to write to the
specified file has failed.

Administrator response: Typical causes for the failure
are lack of permissions to write to the file or a full
filesystem. The message should contain a reference to
the information reported by the underlying operating
system specifying the nature of the problem.

CTGOEO011E Report Template file filename does not
exist.

Explanation: The template file is missing from the
datastore. It may have been deleted manually, but its
reference has remained in the ReportInfo definition file.

Administrator response: Remove the template
reference from the ReportInfo file or attempt to restore
the definitions from backup.

CTGOEO0012E This error occurred while trying to
retrieve data from the DataQuery : name
The cause for the error, if specified by
the system is: error message

Explanation: The database may not contain the
information required by the query. Refer to the log for
more details.

Administrator response: Check the availability of data
in the database.

CTGOEO0013E This method method_name used by the
DataQuery does not exist. The cause for
the error, if specified by the system is:
error message

Explanation: This method needs to be present in the
QueryHandler class.

CTGOEO0014E The error occurred when the method
method_name was executed by the
DataQuery. The cause for the error, if
specified by the system is: error message

Explanation: This error can occur if the Data Center
Optimization for Energy Management libraries are
corrupted. Contact Support for assistance.

Administrator response: Attempt to restore the
libraries from backup.

CTGOEO0015E  The error occurred when the method
method_name was executed by the
DataQuery. The access level of the
method needs to be corrected. The cause
for the error, if specified by the system
is: error message

Explanation: This error can occur if the Data Center
Optimization for Energy Management libraries are
corrupted. Contact your administrator for assistance.

Administrator response: Attempt to restore the
libraries from backup.

CTGOEO0016E An error occurred while retrieving the
minimum date of the records in the
database. The cause for the error, if
specified by the system is: error message
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Explanation: An error occurred while retrieving the
minimum date of the records in the database. Check
the log for the exception that was generated by the
query. There may be incorrect parameters in the query.

CTGOEO0017E  An error occurred while retrieving the
maximum date of the records in the
database. The cause for the error, if
specified by the system is: error message

Explanation: An error occurred while retrieving the
maximum date of the records in the database. Check
the log for the exception that was generated by the
query. There may be incorrect parameters in the query.

CTGOEO0018E Failed to construct node data accessor
query.
Explanation: This error occurs while building an SQL

query string which is partially read from a properties
file. Contact Support for assistance.

CTGOEO0019E Error : param value is not a valid param
type type.
Explanation: This error occurs when user tries to

generate report with invalid input, like integer or float
values containing alphabetic characters.

CTGOEO0020E Error : datel name should be earlier
than the date2 name

Explanation: This is a validation failure message
displayed after validating the date range parameters.

CTGOEO0021E Unable to create targets directory
under the datastore directory.

Explanation: This may be due to restricted permission
settings. Check the permissions on the datastore
directory.

CTGOEO0022E Unable to delete the target file : file
name

Explanation: This may be due to restricted permission
settings. Check the permissions on the datastore
directory.

CTGOEO0200W Carbon unit definitions file filename
does not exist.

Explanation: The carbon unit definitions are loaded
upon system startup and used in various reports. This
file was somehow deleted from the system.

System action: The system will create a new file with
default definitions so that the rest of the system can
continue operating.

User response: Contact the system administrator and

CTGOEO017E » CTGOE0201W

request that the carbon unit energy mix definitions be
restored from the last available backup.

Administrator response: Restore the carbon unit
energy mix definitions from the last available backup.

CTGOE0201W  Energy rate plan definitions file
filename does not exist.

Explanation: The energy rate plan definitions are
loaded upon system startup and used in various
reports. This file was somehow deleted from the
system.

System action: The system will create a new file with
default definitions so that the rest of the system can
continue operating.

User response: Contact the system administrator and
request that the file be restored from the last available
backup.

Administrator response: Restore the file from the last
available backup.
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Appendix F. Common messages

These messages can be written by any component within Data Center

Optimization.

CTGOFO0001E Error: Connection to the database has
failed. Verify the connection details and
try again. The cause for the error, if
specified by the system is: error message

Explanation: The attempt to connect to the database
has failed. Check the connection settings in the
Configuration page.

User response: Check the database connection settings
in the Configuration page. Ensure that the server is
running at the specified host. If it is not, request that
your administrator restart the server.

Administrator response: Check if the server is
running on the specified host. Restart the server if the
server is not running.

CTGOF0002E Error while checking for closed
database connection. The cause for the
error, if specified by the system is: error
message

Explanation: Error occurred while checking for closed
database connection.

User response: Ensure that the database connection

settings are correct in the Configuration page. Ensure
that the server is running at the specified host. If it is
not, request that your administrator restart the server.

Administrator response: Ensure that the server is
running on the specified host. Restart the server if it is
not running.

CTGOFO0003E An error occurred while trying to
close the database connection. The cause
for the error, if specified by the system
is: error message

Explanation: An error occurred while trying to close
the database connection.

CTGOFO0004E An error occurred while executing the
SQL query : query The cause for the
error, if specified by the system is: error
message

Explanation: An error occurred while executing the
SQL query. Check the log for the exception that was
generated by the query. There may be incorrect
parameters in the query.
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CTGOFO0005E An error occurred while retrieving the
target information from the database.
The cause for the error, if specified by
the system is: error message

Explanation: An error occurred while retrieving the
target information from the database. Check the log for
the exception that was generated by the query. There
may be incorrect parameters in the query.

CTGOF0008E Unable to locate the application
context path : context path The cause for
the error, if specified by the system is:
error message

Explanation: The application name set in the context
path is incorrect. Contact Support for assistance.

CTGOFO0009E Unable to load the properties file :
prop file The cause for the error, if
specified by the system is: error message

Explanation: This error occurs if the properties file is
missing. Contact Support for assistance.

CTGOFO0010E Unable to save to the properties file :
prop file The cause for the error, if
specified by the system is: error message

Explanation: This error occurs if the properties file is
missing. Contact Support for assistance.
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Notices

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

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

IBM Director of Licensing
IBM Corporation

North Castle Drive

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

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

IBM World Trade Asia Corporation
Licensing

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

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

INTERNATIONAL BUSINESS MACHINES CORPORATION PROVIDES THIS
PUBLICATION “AS IS” WITHOUT WARRANTY OF ANY KIND, EITHER
EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE. Some states do not allow disclaimer of express or
implied warranties in certain transactions, therefore, this statement may not apply
to you.

This information could include technical inaccuracies or typographical errors.
Changes are periodically made to the information herein; these changes will be
incorporated in new editions of the publication. IBM may make improvements
and/or changes in the product(s) and/or the program(s) described in this
publication at any time without notice.

Any references in this information to non-IBM Web sites are provided for
convenience only and do not in any manner serve as an endorsement of those Web
sites. The materials at those Web sites are not part of the materials for this IBM
product and use of those Web sites is at your own risk.
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IBM may use or distribute any of the information you supply in any way it
believes appropriate without incurring any obligation to you.

Licensees of this program who wish to have information about it for the purpose
of enabling: (i) the exchange of information between independently created
programs and other programs (including this one) and (ii) the mutual use of the
information which has been exchanged, should contact:

IBM Corporation
274A /101

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

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

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

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

Trademarks

IBM, the IBM logo, and ibm.com® are trademarks or registered trademarks of
International Business Machines Corporation in the United States, other countries,
or both. These and other IBM trademarked terms are marked on their first
occurrence in this information with the appropriate symbol (® or "), indicating US
registered or common law trademarks owned by IBM at the time this information
was published. Such trademarks may also be registered or common law
trademarks in other countries. A complete and current list of IBM trademarks is
available on the Web at |http:/ /www.ibm.com /legal /copytrade.shtml|

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

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

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

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