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Introduction

Tivoli Endpoint Manager Power Management provides users with policy-driven
solutions to manage power consumption of endpoints to reduce energy costs.
Behind the features of Power Management are various calculations that are subject
to several assumptions and scenarios, depending on how the features are utilized.

The Power Management Calculation Document provides you with references to the
assumptions and formulas that are used by its key features that include the
following:

* Model Power Savings

* Power Consumption Over Time

* Daily Activity State Breakdown

* Power Management Settings

* Weekly Power Consumption Over Time
* Weekly Idle Time Breakdown
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Calculations Used in Power Management

Power Management uses calculations in its dashboards, wizards, and reports.

Model Power Savings
The Model Power Savings report shows the estimated power consumption savings
of your deployment if every endpoint has the following power profile values set.
- Potontial Standby Settings .

Power Profile System Monitor

Minirmal Newer 50 Min
Moderate 60 Min 30 Min
Aggressive 30 Min 10 Min

You can choose to view daily, weekly, monthly, or yearly potential power
consumption savings.

The bar chart in the report shows the Potential Total Savings or the Potential
Average Savings Per Computer on each of the endpoints in terms of the cost (in
dollars) for the following application scenarios:

¢ Minimal
e Moderate
* Aggressive Power Profile

Current Yearly Power Consumption

Power Cansumption slatistics for your deployment.

All Computers Awverage
Pawer 2,485 kWh 1,243 KWh
Cost 5199 93

Carbon 3,479 10 1,735 b



The report also displays the current power consumption.

Current Yearly Powsr Consumption

Power Cansumptlion statistics for your deploymeant.

All Computers Average
Pawer 2,485 k'Wh 1,247 kit
Cost 5199 99
Carbon 3,479 1b 1,735 b

Current Yearly Power Consumption

Table 1. Total Power Consumption per day

Total Power

Consumption for a day |Calculation

Power (in kWh) Sum of values of analysis property Computer Power Usage in
kWh / Day

Cost Sum of values of analysis property Computer Power Usage in
Cost / Day

Carbon Sum of values of analysis property Computer Power Usage in
CO2 / Day

* Scenario 1: Minimal power profile applied on all the end points (Calculated on a
per day basis initially)

* Scenario 2: Moderate Power Profile applied on all the end points (Calculated on
a per day basis initially)

* Scenario 3: Aggressive Power Profile applied on all the end points (Calculated
on a per day basis initially)

Calculation measures used for potential power savings

There are three possible scenarios when applying the potential power savings:
minimal, moderate, and aggressive.

Minimal Moderate. Aggressive

The following image shows the Potential Total Savings and Potential Average
Savings Per Computers for each of the 3 scenarios.

i
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Polential Standby Seitinos Polential Total Savings Putential Average Savings Per Compuler

Power Profiln Systam

Miirmiad
Madirate
Acgressive

Never
B0 Min
30 Min

Honitor Power Cost Carhon Fowaer rCost Carhan
&8 Min % Tk =] & Ik 2 EwWh 3z .
30 Min #2185 kWh +8173 +3,058 I « 1003 kiWh +EET +1,530 1ty

10 Min; 3,747 kWh +§179 +3,1395 [k «T, 121 kewh 450 +3,.570 1k

* Scenario 1: Minimal power profile applied on all the end points (Calculated on a
per day basis initially)

Table 2. Potential Total Savings when a moderate power profile is applied on all the end

points.

Potential Total

Savings Formula

KwH Total Current Power Consumption (in KwH) - Total Power
Consumption if Minimal Power Profile was applied on all the end
points
=> Total Current Power Consumption (in KwH) — Scenario Usage
for Minimal power profile scenario (in KwH)

Cost Total Current Power Consumption (in Cost ) - Total Power
Consumption if Minimal Power Profile was applied on all the end
points
=> Total Current Power Consumption (in Cost ) — Scenario Usage
for Minimal power profile scenario (in Cost )

cOo2 Total Current Power Consumption (in CO2 ) - Total Power

Consumption if Minimal Power Profile was applied on all the end
points

=> Total Current Power Consumption (in CO2 ) — Scenario Usage
for Minimal power profile scenario (in CO2)

* Scenario 2: Moderate Power Profile applied on all the end points (Calculated on
a per day basis initially)

Table 3. Potential Total Savings when a moderate power profile is applied on all the end

points.

Potential Total

Savings Formula

KwH Total Current Power Consumption (in KwH) - Total Power
Consumption if Moderate Power Profile was applied on all the end
points
=> Total Current Power Consumption (in KwH) — Scenario Usage
for Moderate power profile scenario (in KwH)

Cost Total Current Power Consumption (in Cost ) - Total Power
Consumption if Moderate Power Profile was applied on all the end
points
=> Total Current Power Consumption (in Cost ) — Scenario Usage
for Moderate power profile scenario (in Cost )

CcO2 Total Current Power Consumption (in CO2 ) - Total Power

Consumption if Moderate Power Profile was applied on all the end
points

=> Total Current Power Consumption (in CO2 ) — Scenario Usage
for Moderate power profile scenario (in CO2)

Calculations Used in Power Management
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* Scenario 3: Aggressive Power Profile applied on all the end points (Calculated
on a per day basis initially)

Table 4. Potential Total Savings when an aggressive power profile is applied on all the end

points.

Potential Total
Savings

Formula

KwH

Total Current Power Consumption (in KwH) - Total Power
Consumption if Aggressive Power Profile was applied on all the end
points

=> Total Current Power Consumption (in KwH) — Scenario Usage
for Aggressive power profile scenario (in KwH)

Cost

Total Current Power Consumption (in Cost ) - Total Power
Consumption if Aggressive Power Profile was applied on all the end
points

=> Total Current Power Consumption (in Cost ) — Scenario Usage
for Aggressive power profile scenario (in Cost )

CcO2

Total Current Power Consumption (in CO2 ) - Total Power
Consumption if Aggressive Power Profile was applied on all the end
points

=> Total Current Power Consumption (in CO2 ) — Scenario Usage
for Aggressive power profile scenario (in CO2)

The Potential Average Savings Per Computer (in KwH, Cost, CO2) = Potential
Total Savings (in KwH, Cost, CO2) / Total number of computers

The Daily, Weekly, Monthly and Yearly savings are calculated by multiplying the
daily savings by 1, 7, 30 and 365 respectively.

The computer breakdown chart displays the breakdown of computers in the
deployment according to notebooks, desktops, and servers. The computers are
categorized using the Computer Type [ID 25] analysis property.

Power Consumption Over Time

The Power Consumption Over Time web report captures the following

information:

* the average power consumption data (in terms of cost, power, or carbon) per
computer over a selected period of time

* the average savings realized compared to the average cost on the start date

You can set the parameters that the report will cover. The image shows that the
selected Report Grouping Policy and Report Groups were for 'All Computers’,
covering the Start Date of 04/29/2012 and the End Date of 06/04/2012.
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Power Consumption Over Time* Printable Version:: | Save Report | |  Save Report s |

|E| Filter Save Filter Load Filter C\ear‘

Edit Source

Description:

The fallawing report shows the average power cansumption data (in cast, power, ar carban) per computer over a selected period of
time. It algo shows the average savings realized compared to the average cost on the start date.

Select the reporting groups on which to report:

Report Grouping Policy: | All Computers -

Report Groups: Find Group names containing.

] All Computers

Select All Deselect All

Show results for: || Notebooks [¥] Deskiops [v] Servers

Consumption Period:

Start Date  04/28/2012 G End Date  06/0412012 (4

wcleiale Repart

General Assumptions used

The calculations in the report are made with the following assumptions:
* A “Missing data” error is reported when the selected start date or end date has
no historical data.

* If there is no data available for a specific day, they are excluded from the
calculation of Total Consumption and Savings.

Calculation measures used for average power consumption data

The Detailed Cost ($) per Computer History section of the report shows values for
cost ($), power (kWh), and carbon (Ib) consumption per computer in graph and
tabular (embedded) format.

* Power Consumption per computer, for a specific date (In terms of Power
(kWh), Cost ($), and Carbon (1b)]

The average of analysis property “Computer Power Usage in kWh/Day” (or
Computer Power Usage in CO2/Day or Computer Power Usage in Cost/Day,
depending on the selected measure) over all computers of the selected group
captured on a specific day.

e Savings Compared to Start Date

The difference of the power consumption of the start date compared to power
consumption of the selected date.

Each data point in the graph captures the average power consumption values on a

specific day in terms of cost, power, and carbon. You can also see the summarized
values when you point the mouse cursor over a data point.
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m _ Export to PDF
Report Options:

Average Power Consumption data per computer over a period from 04/29/2012 to 06/04/2012, with savings compared to start date
average on 04/29/2012 for Motebooks, Desktops, Servers in the "All Computers” grouping palicy.

"l Computers” Detailed Cost ($) per Computer History Date: 05/15/2012 _
Cost: $0.17

Show | Cost ($) per Computer v | Power: 2.1 k'Wh Groups | All computers | v
Carbon: 3 kg
0.18 :
' A —0—0—0—00-0
0.18 L\\) E
/ \
0.4 —
B i D DA AT e A e e G e DD |
= 010
@
= o8
Ve
% 008
8 0.04
.02
1]
04/29/2012 05/28/2012
Date Computers Cost () per Computer Savings Compared to Start Date
042972012 2 F0.11 F0 =
0430/2012 a0z 01z $-0.0
050152012 a0z 01z $-0.01

Note: The Web Reports show rounded off values but the calculation takes into
account the actual data values.

Calculation measures used for comparing the average savings
realized to cost of the start date

The Average per Computer Consumption Qver Period by Group section shows the
following values in terms of Cost, Power, and Carbon:

* Total Consumption over Period

The sum of power consumption of all days that have historical data during the

selected period. In the following image, under the Cost column, the value of $3.

63 is the total consumption cost of all computers from April 29 to June 4. This is
the sum of the added values found in the Cost ($) per Computer column.

Average per Computer Consumption Over Period by Group

Total Consumption over Period Savings Compared to Start Date

Groups
Cost Power Carbon Cost Power Carbon

All Computers $3.63 45,3 k'wh 63 kg $-0.76 -9.5 kwh -13 kg

» Total Savings Compared to Start Date

The sum of the Savings Compared to Start Date of all the days that have
historical data during the selected period. In the previous image, the value of $
-0.76 is the total of all the entries in the Savings Compared to Start Date column.
However, since the value is negative, it means that there were no savings made
and that the cost consumption is actually higher as compared to the Start date.

Daily Activity State Breakdown

The Daily Activity State Breakdown web report captures the following information:
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* the average time a computer in the deployment spends in the following power
states: active, idle, standby, and powered off

* a comparison of the improvements between two different days

You can set the parameters that the report will cover for the Report Grouping
Policy and Report Groups. Use the Show data for: drop-down menu. To set a
relative date comparison, select Custom Dates, the Compare against date:
checkbox, and the specific dates.

Description:

This report displays the time an average computer in the deployment spends in different power states on a specific day. This report is
useful for infarming how you might make changes to your power policies (for instance, if many cormputers have high "idle” times, then
setting a Standby power policy will likely save significant power). It can also be set to compare the improvements between two different
days. The comparison functionality requires that historical power tracking is enabled.

Select the reporting groups on which to report:
Report Grouping Policy: | os v

Report Groups: Find Group names containing:

|v] Win2008R2 6.1.7600 =
Win2008RZ 5.1.7601
in7 6.1.7600

4
[
[¥] WinxP 5.1.2600

WY
Wt

Select All Deselect All
Show results for: || Notebooks || Desktops [ | Senvers

Show data for: | Custom Dates | v

Show data for date: 07/30/2012 || Compare against date: L H

Generate Report
port |

Calculation measures used in the Daily Activity State Breakdown
web report

The Daily Activity State Breakdown report uses the following calculations:

Change
Change is found on the last row of the table in the generated report.
Change is the difference between the start date and end date values
between the various properties depicted in the table.

Total computers
The total number of valid results of the analysis properties used in the
calculations.

Active State
Average of [Analysis properties Average Time in multiple users state in
hours/day + Average Time in active state in hours/day]

Idle State
Average of [Analysis properties Average Time in idle state in hours/day +
Average Time in logged off state in hours/day].

Standby State
Average of [Analysis property Average time in standby state in
hours/day].

Powered Off
Average of [Analysis property Average Time in powered off state in
hours/day].
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PM Efficiency
The measure of the total amount of user idle time that is spent in the
standby power state. The lower the rating, the more opportunity an
organization has to save power. The calculation for rating is standby time
/ (standby time + idle time).

The table in the following image shows the comparison of activities state by
groups:

Group, Total Computers Active Tdle Standby Powered Off PM Efficiency

WInZODBRE £.1.76

0541572012 E01 654 1738 0.00 .07 2%

07/08/2012 1 048 2351 0.00 001 0%

Change =00 & (16 +6:12 0.00 006 0%
WinT £.1.7600

a5/15/2012 0 0.00 000 0.00 0.00 0%

RIDR/012 0 0.ap 000 000 000 0%

Change 0 0.00 0.00 0.00 0.00 %
WinxP 5.1.2&800

05/15/2012 1001 0.0 23:98 0.00 .00 0%

07/06/2012 1000 om 23.98 0.00 0.00 0%

Change 1 0.00 0.00 0.00 0.00 0%

Power Management Settings

The Power Management Settings web report captures the percentage of computers
which have Power Management settings enabled.

Calculation measures used in the Power Management Settings
web report

The four Power management settings captured in the report each correspond to a
property of the Power Consumption Analysis:

* Monitor Power Management: Turn Off Monitor analysis property

* Hardware Power Management: Turn Off Hard Disks analysis property
¢ System Standby Power Management: System Standby analysis property
* Hibernate Power Management: Hibernation analysis property

A setting is enabled when its analysis property result is in the format “dd:dd”,
where d is a digit. In the analysis, a " Hibernate" that returns “01:30” means that
the hibernate setting is enabled and the computer goes to Hibernation after being
idle for 1 hour 30 minutes. The setting is not enabled if there are other return
values such as "Never"; the computer will not enter that state.

The calculation of the percentage of computers having Power Setting (Monitor,
Hard Disk, System Standby, or Hibernation) enabled is: [Number of computers
having the Power Setting enabled / Total number of computers in the selected

group].

10 Tivoli Endpoint Manager for Power Management Calculations Guide



Weekly Power Consumption Over Time

The Power Consumption Over Time web report captures the following
information:

* the average power consumption data (in terms of cost, power, or carbon) per
computer over a selected period of time

* the average power savings per computer over a time period

* Detailed breakdown of power and savings into three time buckets: Office Hours,
Outside Office Hours, and Weekends

General Assumptions used

The calculations in the report are made with the following assumptions:
* A week starts on Monday and ends on Sunday.

* The weekly data measures power activity for the last 7 days from the time data
is captured. The weekly data captured on Sunday is used to represent the
corresponding week. If the data captured on Sunday is missing, the whole week
data is considered missing.

* A “Missing data” error is reported when the selected start date or end date is
missing.

e If there is missing data for a specific week between start week and end week,
the week’s data are removed from the calculation of Total Consumption and
Total Savings.

Calculation measures used in the weekly power consumption
chart

Power Consumption per Computer for Office Hours (or Outside Hours during

Workdays, or Weekend), for a specific week (in terms of Power, Cost or CO2)
The average of the “Computer Power Usage in Usage_Unit Last Week
(Time_Bucket)” analysis property over all computers under the selected
group captured on a specific week’s Sunday, where:

* Usage_Unit can be either Cost, Power, or CO2

¢ Time_Bucket can be Office Hours, Outside Office Hours - Workdays, or
Weekend

Power Consumption per Computer for a specific week (in terms of Power, Cost
or CO2):
The sum of Power Consumption per Computer for all three time buckets
of a specific week.

Savings Compared to Start Date
The difference of the power consumption of the start week compared to
the power consumption of the selected week.

Calculation measures used in the Average per Computer
Consumption Over Period by Group table

Total Consumption over Period (for a time bucket, or full week)
The sum of power consumption (for a time bucket, or full week) of all
weeks that have historical data during the selected period.

Total Savings Compared to the Start Week (for a time bucket, or full week)
The sum of Savings Compared to Start Week (for a time bucket, or full
week) of all weeks that have historical data during the selected period.

Calculations Used in Power Management 11



Weekly Idle Time Breakdown

The Weekly Idle Time Breakdown Over Time web report captures the following
information:

* the average weekly idle time breakdown per computer over a selected time
period
* the reduction of idle time (in hours) realized compared to the start week

Notes:

If * When selecting the weeks for the report to cover, the dates that are in gray mean
Il that there is no data.

If * You might notice some cases where there is a slight difference in the actual data
If and the value in the dashboard. This difference in values happens because the
If calculation uses real data while the dashboard uses rounded off values.

General assumptions used

The calculations in the report are made with the following assumptions:
* A week starts on Monday and ends on Sunday.

* A “Missing data” error is reported when the selected start week or end week
has no historical data.

* The data used in calculations is Sunday's data for each week. The data for
Sunday incorporates all the data collected for the last 7 days or 1 week. If
Sunday's data is missing, the week is excluded from the calculations.

Calculation measures used in the Weekly Idle Time Breakdown
web report

To calculate values for the Weekly Idle Time Breakdown:
* Detailed Idle Time (hours) per Computer History

The idle time in hours for each week is represented by a stacked area chart with
each section area representing weekend idle time, Outside Office Hours
(Workdays) idle time and Office hours idle time per computer in the group
selected.

— Idle Time (hours) — Office Hours
— Idle Time (hours) — Outside Office Hours (Workdays)
— Idle Time (hours) — Weekend
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Report Options:

Weekly Idie Time Breakdown dats per computes ovsr last 4 weeks, with savngs compared o start date 06/11/2042 - 06/ 772012 for
Naotebooks, Deskiops in the “All Computers™ grouping policy.

" Computers” Detailed Idke Time (mours) per Computer History

Show | Idie Time (hoors) B

I Tine fanss)

| D20 - OLATIZ0N

DENBA013 - 06242012

025212 - aT0/3M2

Groups Al Computers v

0722012 - OAI0BTND

. Dffice Hours

Table 5. Formula for calculating the Detailed Idle Time in hours per Computer History

Formula

Formula represented in the
chart

Idle Time (hours) — Outside
Office Hours (Workdays)

Idle Time (hours) during
Office hours for a computer
= Sum of values of analysis
properties

Sum of the values of the
analysis properties = Time in
idle state in hours last week
(Office Hours) + Time in idle
state in hours last week
(Office Hours)

The value of Idle Time
(hours) during Office hours
represented in the chart =
Average of the Idle Time
(hours) during office hours
per computer for the group
selected.

Idle Time (hours) — Outside
Office Hours (Workdays)

Idle Time (hours) Outside
Office Hours - Workdays for
a computer = Sum of the
values of the analysis
properties

Sum of the values of the
analysis properties = Time in
idle state in hours last week
(Outside Office Hours -
Workdays) + Time in idle
state in hours last week
(Outside Office Hours -
Workdays)

The value of Idle Time
(hours) Outside Office Hours
- Workdays represented in
the chart = Average of the
Idle Time (hours) Outside
Office Hours - Workdays per
computer for the group
selected.

Idle Time (hours) — Weekend

Idle Time (hours) during
Office hours for a computer
= Sum of the values of the
analysis properties

Sum of the values of the
analysis properties = Time in
idle state in hours last week
(Weekend) + Time in idle
state in hours last week
(Weekend)

The value of Idle Time
(hours) during Weekend
represented in the chart =
Average of the Idle Time
(hours) during Weekend per
computer for the group
selected.

Calculations Used in Power Management
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* Weekly Idle Time Breakdown per Computer Over Period by Group

The idle time in hours for each week is represented in a table that displays the
groups selected, the average weekly idle time (hours) during the period, and the
average weekly reduction compared to the start week.

Each group displayed is divided into:
— Office Hours Idle Time
— Outside Office Hours Idle Time (Weekend and Workdays)

The Average Weekly Idle Time (hours) during the period and the Average
Weekly Reduction Compared to Start Week is the sum of idle times in all the
time buckets.

Weektly idle Time Breakdown per Computer Over Penod by Group

Sroups Averags Weekly Tills Time [hours] during period Bverage Weekly Reduction Comparad bo Sharl Weak
= WinZ00BR2 6.1.7600 | a 000 [ WA )
* WinTODEAT 5.3.7501 (] .00 1 WA )
* WinT &,1.7600 o @.00 { WA
¥ WinXP 5.1.2600 LET.72 .00 { 0.00% )
DHics Hours 43 @.00 [ 0.00% )
¥ Outsida Office Hours | L2273 .00  0.00% )
Weakend 62.73 2.00 [ 0.00% )
Waorldays &0 9.00 [ D.00% ]

Table 6. Formula for calculating the Weekly Idle Time Breakdown per Computer Over Period
by Group

Formula

Average Weekly Idle Time
(hours) during period

Average Weekly Idle Time
(hours) during period = Total
Weekly Idle Time (hours) /

Total number of weeks

This value is calculated by
summing up the Weekly Idle
Time Breakdown per
computer over the period

(number of weeks) and
averaging it over the number
of weeks.

Average Weekly Reduction
Compared to Start Week

Total Reduction in Weekly
Idle Time compared to start
date / Total number of
weeks = [Sum of (Weekly
Idle Time (hours) per
computer for Nth week -
Weekly Idle Time (hours) of
start week) ] / Total number
of weeks

Power Consumption Summary Dashboard

The Power Consumption Summary dashboard has different sections that highlight
the different aspects of your power usage. The Power Consumption summary
dashboard captures the following information:

* Aggregate Power Usage for the deployment
¢ Average day breakdown of the activity states (Idle, Active, Standby, Powered off)
* Average Idle Time breakdown for last week

* Total tracked computers and computers removed from calculations
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The dashboard provides filtered results for notebooks, desktop, and servers.

Calculation measures used for the Aggregate Power Usage

section

The Aggregate Power Usage section uses the following formulas:

¢ Current Power Usage for last week

Table 7. Formulas used in the Aggregate Power Usage section

Current
Power Usage
for Last Week

Formula for
Current Power
Usage for Last
Week

Power Usage
during Office
Hours (on
Workdays)

Power Usage
during outside
Office Hours
(Weekends)

Power Usage
during outside
CcO2

Current
Power Usage
for last week

Power Usage in
kWh during
Office Hours (on

Sum of values of
analysis property
Computer Power

Sum of values of
analysis property
Computer Power

Sum of values of
analysis property
Computer Power

Power Usage
for last week
in Cost Units

Usage for last
week in Cost
Units = Power
Usage in Cost
during Office
Hours (on
Workdays) +
Power Usage in
Cost during
outside Office
Hours
(Weekends) +
Power Usage in
Cost outside
Office Hours (on
Workdays)

analysis property
Computer Power
Usage in Cost
Last Week (Office
Hours)

in kWh Workdays) + Usage in kWh Usage in kWh Usage in kWh
Power Usage in | Last Week (Office | Last Week Last Week
kWh during Hours) (Weekend) (Outside Office
outside Office Hours —
Hours Workdays)
(Weekends) +
Power Usage in
kWh outside
Office Hours (on
Workdays)

Current Current Power Sum of values of |Sum of values of |Sum of values of

analysis property
Computer Power
Usage in Cost
Last Week
(Weekend)

analysis property
Computer Power
Usage in Cost
Last Week
(Outside Office
Hours -
Workdays)

Calculations Used in Power Management
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Table 7. Formulas used in the Aggregate Power Usage section (continued)

Current
Power Usage
for Last Week

Formula for
Current Power
Usage for Last
Week

Power Usage
during Office
Hours (on
Workdays)

Power Usage
during outside
Office Hours
(Weekends)

Power Usage
during outside
CO2

Current

Power Usage
for last week
in CO2 Units

Current Power
Usage for last
week in CO2
Units = Power
Usage in CO2
during Office
Hours (on
Workdays) +
Power Usage in
CO2 during
outside Office
Hours
(Weekends) +
Power Usage in
CO2 outside
Office Hours (on
Workdays)

Sum of values of
analysis property
Computer Power
Usage in CO2
Last Week (Office
Hours)

Sum of values of
analysis property
Computer Power
Usage in CO2
Last Week
(Weekend)

Sum of values of
analysis property
Computer Power
Usage in CO2
Last Week
(Outside Office
Hours -
Workdays)

* Usage Scenarios

The Aggregate Power Usage section has a usage panel on the left to explain the
following scenarios that applies to the power spectrum:

Minimum Power Consumption
The minimum level of consumption occurs when computers are
powered on only when users are active and powered off at all other
times

No Idle Time Outside Office Hours
This scenario occurs when there is no idle time during outside office
hours. Power usage is calculated by converting idle state to standby
state.

No Idle Time During Weekends
This scenario occurs when there is no idle time during weekends. Power
usage is calculated by converting idle state to standby state.

Full power consumption
The maximum level of power consumption occurs when all the
computers are always on at full power. All computers are always on at
full power and all monitors are always on.
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Table 8. Formulas used for the usage scenarios

kWh

Cost

Carbon

Minimum Power
Consumption

{ (Computer Active
Power Draw (W) *
Time in active state
in hours last week) +
[minimum (Time in
active state in hours
last week ; Monitor
On Time in Hours
Last Week) * Monitor
Active Power Draw
(Single Monitor) (W)
* Average Monitor
Count] }/1000

{ (Computer Active
Power Draw (W) *
Time in active state
in hours last week) +
[minimum (Time in
active state in hours
last week : Monitor
On Time in Hours
Last Week) * Monitor
Active Power Draw
(Single Monitor) (W)
* Average Monitor
Count] } * Power
Cost per kWh / 1000

{ ( Computer Active
Power Draw (W) *
Time in active state
in hours last week) +
[minimum (Time in
active state in hours
last week; Monitor
On Time in Hours
Last Week) * Monitor
Active Power Draw
(Single Monitor) (W)
* Average Monitor
Count] } * Carbon
Dioxide per kWh
/1000

No Idle Time Outside
Office Hours (in
kWh)

{[Time in idle state in
hours last week
(Weekend) + Time in
logged off state in
hours last week
(Weekend) + Time in
idle state in hours
last week (Outside
Office Hours —
Workdays) + Time in
logged off state in
hours last week
(Outside Office
Hours - Workdays)] *
[Computer Active
Power Draw (W) -
Computer Sleep
Power Draw (W) ]} /
1000

{ [Time in idle state
in hours last week
(Weekend) + Time in
logged off state in
hours last week
(Weekend) + Time in
idle state in hours
last week (Outside
Office Hours —
Workdays) + Time in
logged off state in
hours last week
(Outside Office
Hours - Workdays)] *
[Computer Active
Power Draw (W) -
Computer Sleep
Power Draw (W) ]} *
Power Cost per kWh
/ 1000

{[Time in idle state in
hours last week
(Weekend) + Time in
logged off state in
hours last week
(Weekend) + Time in
idle state in hours
last week (Outside
Office Hours —
Workdays) + Time in
logged off state in
hours last week
(Outside Office
Hours - Workdays)] *
[Computer Active
Power Draw (W) -
Computer Sleep
Power Draw (W) ]} *
Carbon Dioxide per
kWh / 1000

No Idle Time During
Weekends (in kWh)

{ [ Time in idle state
in hours last week
(Weekend) + Time in
logged off state in
hours last week
(Weekend) | *
[Computer Active
Power Draw (W) -
Computer Sleep
Power Draw (W) |
}1/1000

{ [Time in idle state
in hours last week
(Weekend) + Time in
logged off state in
hours last week
(Weekend) | *
[Computer Active
Power Draw (W) -
Computer Sleep
Power Draw ( W )] }
* Power Cost per
kWh / 1000

{[Time in idle state in
hours last week
(Weekend) + Time in
logged off state in
hours last week
(Weekend)] *
[Computer Active
Power Draw (W) -
Computer Sleep
Power Draw (W) ] } *
Carbon Dioxide per
kWh / 1000

Calculations Used in Power Management
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Table 8. Formulas used for the usage scenarios (continued)

kWh

Cost

Carbon

Full power
consumption (in

KWh)

[ (Analysis property
Computer Active
Power Draw (W) * 24
*7) + (Analysis
property Average
monitor count *
Monitor Active
Power Draw (Single
Monitor) (W) * 24 * 7
)] /1000

[ ( Computer Active
Power Draw (W) * 24
*7) + (Average
monitor count *
Monitor Active
Power Draw (Single
Monitor) (W) * 24 * 7
) 1 * Power Cost per
kWh /1000

[ ( Computer Active
Power Draw (W) * 24
*7) + (Average
monitor count *
Monitor Active
Power Draw (Single
Monitor) (W) * 24 * 7
) ] * Carbon Dioxide
per kWh /1000

Calculation measures used in the Monthly Potential Savings

table

The Monthly Potential savings table shows the possible savings for each usage
scenario, in terms of power, cost, carbon, cars, and trees).

The assumptions for this table are:
* 1 Car = 11560 CO2 (CO2 Generated Per Car)
* 1 Acre Tree Planted = 7333 CO2 (CO2 equivalent to 1 acre of tree planted)

The following table shows the formulas used in the Monthly Potential Savings
table. For example, the formula to find out the potential savings using the
Minimum Power Consumption in kWh is Current Power Usage (in kWh) minus
the Power Usage for No Idle Time Outside Office Hours (in kWh).

Table 9. Formulas used in the Monthly Potential Savings table

Formulas for:

Scenario A-
Minimum Power
Consumption

Scenario B — No Idle
Time outside office
hours

Scenario C- No Idle
Time during
Weekends

Power Saving (in
kWh)

Current Power Usage
(in kWh) — Power
Usage at Minimum
Power Consumption
(in kWh)

Current Power Usage
(in kWh) — Power
Usage for No Idle
Time Outside Office
Hours (in kWh)

Current Power Usage
(in kWh) — Power
Usage for No Idle
Time during
Weekends (in kWh)

Cost Saving

Current Power Usage
(in Cost unit) -
Power Usage at
Minimum Power
Consumption (in
Cost unit)

Current Power Usage
(in Cost unit) -
Power Usage for No
Idle Time Outside
Office Hours (in Cost
unit)

Current Power Usage
(in Cost unit) -
Power Usage for No
Idle Time during
Weekends (in Cost
unit)

Carbon Saving

Current Power Usage
(in CO2 unit) - Power
Usage at Minimum
Power Consumption
(in CO2 unit)

Current Power Usage
(in CO2 unit) - Power
Usage for No Idle
Time Outside Office
Hours (in CO2 unit)

Current Power Usage
(in CO2 unit) - Power
Usage for No Idle
Time during
Weekends (in CO2
unit)
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Table 9. Formulas used in the Monthly Potential Savings table (continued)

Formulas for:

Scenario A-
Minimum Power
Consumption

Scenario B — No Idle
Time outside office
hours

Scenario C- No Idle
Time during
Weekends

Cars Removed

[Current Power
Usage (in CO2 unit) -
Power Usage at
Minimum Power
Consumption (in
CO2 unit)] / CO2
Generated Per Car

[Current Power
Usage (in CO2 unit) -
Power Usage for No
Idle Time Outside
Office Hours (in CO2
unit )] / CO2
Generated Per Car

[Current Power
Usage (in CO2 unit) -
Power Usage for No
Idle Time during
Weekends (in CO2
unit)] / CO2
Generated Per Car

Acres of Trees
Planted

[Current Power
Usage (in CO2 unit) -
Power Usage at
Minimum Power
Consumption (in
CO2 unit)] / CO2
equivalent to 1 acre
of tree planted

[Current Power
Usage (in CO2 unit) -
Power Usage for No
Idle Time Outside
Office Hours (in CO2
unit)] / CO2
equivalent to 1 acre
of tree planted

[Current Power
Usage (in CO2 unit) -
Power Usage for No
Idle Time during
Weekends (in CO2
unit)] / CO2
equivalent to 1 acre
of tree planted

Calculation measures used for the Idle Time Breakdown for Last

Week table

The Idle Time Breakdown for Last Week table shows the average idle time breakdown

for a deployment over the last week for Office Hours, Outside Office Hours (on
Weekends) and Outside Office Hours (on Workdays). The table also presents the

percentage of time a computer is in idle state for each of the 3 time buckets

Table 10. Formulas used in the Idle Time Breakdown for Last Week table

Office Hours
Per Week for
each computer]
/ Total number
of computers

Hours Per Week
for each
computer] /
Total number of
computers

Hours (Workdays)
Per Week for each
computer ] /
Total number of
computers

Office Hours Weekends Workdays Full Week
Idle Time [Time in idle [ Time in idle [Time in idle state | Sum of the
(hours) state in hours state in hours in hours last week | values obtained

last week last week (Outside Office for each time

(Office Hours) + | (Weekend) + Hours - bucket.

Time in logged |Time in logged | Workdays) + Time

off state in off state in hours |in logged off state

hours last week |last week in hours last week

(Office Hours) | (Weekend) for (Outside Office

for each each computer | |Hours -

computer | / / Total number | Workdays) for

Total number of |of computers each computer | /

computers Total number of

computers

Total [Sum of [Sum of Number |[Sum of Number |Sum of the
Hours/Week Number of of Weekend of Outside Office |values obtained

for each time
bucket.

Calculations Used in Power Management
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Table 10. Formulas used in the Idle Time Breakdown for Last Week table (continued)

Office Hours Weekends Workdays Full Week

Idle Time (%) |Idle Time Idle Time Idle Time Idle Time (hours
(Office hours) / | (Weekend hours) | (Outside Office during Full
Total Office / Total Weekend | Hours - Workdays | Week) / Total

Hours/Week Hours/Week hours) / Total Hours in Full
Outside Office Week

Hours - Workdays
Hours/Week

Calculation measures used for the Total Tracked Computers
table

The total tracked computers table shows the total number of computers that are
tracked for Power Management. The computers are divided into 3 categories —
Notebooks, Desktops and Servers which are identified with the use of the Computer
Type analysis property.

Any computer that reports back an <error> in the analysis is removed from
calculations and represented in the 'Removed due to errors' section. Any computer
that have less than a week's worth of data is also removed from calculations and
represented in the 'Removed due to lack of data' section. This is calculated based
on the Total Power Time Tracked in Days analysis property. If the value is less than 7
days then the computer is assumed to lack enough data to be used accurately in
the calculations.
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Support

For more information about this product, see the following resources:

Tivoli Endpoint Manager Support site|

Tivoli Endpoint Manager wikil

Knowledge Base

Forums and Communities|
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http://www.ibm.com/support/entry/portal/Overview/Software/Tivoli/Tivoli_Endpoint_Manager
https://www.ibm.com/developerworks/mydeveloperworks/wikis/home?lang=en#/wiki/Tivoli%20Endpoint%20Manager/page/Home
http://www-01.ibm.com/support/docview.wss?uid=swg21584549
http://www.ibm.com/developerworks/forums/category.jspa?categoryID=506
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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 grant 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
US.A.

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

Intellectual Property Licensing

Legal and Intellectual Property Law
IBM Japan Ltd.

19-21, Nihonbashi-Hakozakicho, Chuo-ku
Tokyo 103-8510, 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
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sites. The materials at those Web sites are not part of the materials for this IBM
product and use of those Web sites is at your own risk.

IBM 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.

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

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

All statements regarding IBM's future direction or intent are subject to change or
withdrawal without notice, and represent goals and objectives only.

All IBM prices shown are IBM's suggested retail prices, are current and are subject
to change without notice. Dealer prices may vary.

This information is for planning purposes only. The information herein is subject to
change before the products described become available.

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

COPYRIGHT LICENSE:
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This information contains sample application programs in source language, which
illustrate programming techniques on various operating platforms. You may copy,
modify, and distribute these sample programs in any form without payment to
IBM, for the purposes of developing, using, marketing or distributing application
programs conforming to the application programming interface for the operating
platform for which the sample programs are written. These examples have not
been thoroughly tested under all conditions. IBM, therefore, cannot guarantee or
imply reliability, serviceability, or function of these programs. The sample
programs are provided "AS IS", without warranty of any kind. IBM shall not be
liable for any damages arising out of your use of the sample programs.

If you are viewing this information softcopy, the photographs and color
illustrations may not appear.

Trademarks

IBM, the IBM logo, and ibm.com are trademarks or registered trademarks of
International Business Machines Corp., registered in many jurisdictions worldwide.
Other product and service names might be trademarks of IBM or other companies.
A current list of IBM trademarks is available on the “Web at Copyright and
trademark information” at www.ibm.com/legal/copytrade.shtml.

Adobe, Acrobat, PostScript and all Adobe-based trademarks are either registered
trademarks or trademarks of Adobe Systems Incorporated in the United States,
other countries, or both.

IT Infrastructure Library is a registered trademark of the Central Computer and
Telecommunications Agency which is now part of the Office of Government
Commerce.

Intel, Intel logo, Intel Inside, Intel Inside logo, Intel Centrino, Intel Centrino logo,
Celeron, Intel Xeon, Intel SpeedStep, Itanium, and Pentium are trademarks or
registered trademarks of Intel Corporation or its subsidiaries in the United States
and other countries.

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

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

ITIL is a registered trademark, and a registered community trademark of the Office
of Government Commerce, and is registered in the U.S. Patent and Trademark
Office.

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

Java" and all Java-based trademarks and logos are trademarks or registered
trademarks of Oracle and/or its affiliates.

Cell Broadband Engine is a trademark of Sony Computer Entertainment, Inc. in the
United States, other countries, or both and is used under license therefrom.

Linear Tape-Open, LTO, the LTO Logo, Ultrium, and the Ultrium logo are
trademarks of HP, IBM Corp. and Quantum in the U.S. and other countries.
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