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Power Management Pack Guide

The Power Management Pack for Operations Manager 2007 R2 enables you to monitor and manage the power consumption of computers running Windows Server 2008 R2. This management pack provides:


Visibility into power consumption.


Visibility and control of power policy.


Ability to lower power consumption during non-business hours to reduce overall power consumption.


Ability to limit power consumption.


Ability to detect excessive power consumption.

For details, see Key Monitoring Scenarios in this guide.

Document Version

This guide was written based on the 6.0.6735.0 version of the Power Management Pack. 

Introduction to the Power Management Pack

The Power Management Pack can be used in Operations Manager 2007 R2 management groups to monitor and manage power consumption for computers running Windows Server 2008 R2. This management pack depends on classes that are defined in the R2 release of Operations Manager 2007 and on instrumentation included in the R2 release of Windows Server 2008. Management pack functionality depends on the use of hardware that qualifies for the “Enhanced Power Management” Additional Qualification logo.
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Note 

To find hardware that qualifies for the “Enhanced Power Management” Additional Qualification logo, see the Windows Server Catalog (http://go.microsoft.com/fwlink/?LinkId=167432).

Power Management Concepts

The Power Management Pack uses the following concepts:

Power set

	A collection of a power distribution unit (PDU) and the computers running Windows Server 2008 R2 that receive power from the PDU.




Power budget

	A threshold which indicates that at any given time only the percent of the available capacity should be used in order to have a safety margin. This can be either an absolute value or a percentage of the maximum capacity.




Power plan

	A collection of hardware and system settings that manages how your computer uses power.




Power capacity

	The capacity of a PDU. You enter this value manually when you define a power set. 




Getting the Latest Management Pack and Documentation

You can find the Power Management Pack in the System Center Operations Manager 2007 Catalog (http://go.microsoft.com/fwlink/?LinkId=82105).

What's New

Power is one of the main cost components for running a data center. The Power Management Pack provides the following features to help customers understand the amount of power that devices in the data center are consuming, as well as manage and minimize consumption costs.

Visibility into Power Consumption

In a data center with multiple devices connected to a power distribution unit (PDU), you can compute the maximum power that the devices could consume, but there is no simple method to measure consumption. By using the Power Management Pack, you can gather data on the amount of power that the devices actually use. 

The Power Management Pack provides a report that compiles power consumption data for monitored devices.

Monitor Power Plans 

You can set power plans for servers in your data center by using Group Policy but it is difficult to determine whether the policies are applied. In addition, you can only use Group Policy for computers that belong to a domain. The Power Management Pack assists you in managing power usage by providing alerts if the power plan of a server is not set to the desired power plan. You can enable automatic recovery to apply the correct power plan to a server when an alert is generated.

Manage Power Consumption

By using the Power Management Pack, you can lower power consumption during specified hours to reduce overall power consumption. For example, you can configure the management pack to change the power plan for a group of servers to the Power saver plan during non-business hours and to change the power plan back to the Balanced plan during business hours.

Limit Power Consumption

By using the Power Management Pack with computers that use hardware that qualifies for the “Enhanced Power Management” Additional Qualification logo, you can limit the amount of power that a computer in a power set can use. This functionality can help you manage the number of computers connected to a PDU based on actual power needs.

For example, you want to add new devices to your data center without adding additional power capacity. The capacity of the PDU is (X) and the new devices would require 10% of that capacity. You use the Power Management Pack to budget the amount of power the existing devices can use, limiting usage to free up 10% of the capacity. By monitoring the performance of the devices on the limited budget, you can determine whether the devices perform their roles satisfactorily under the more conservative budget.

Detect Excessive Power Consumption

The Power Management Pack provides alerts when power consumption of a computer in a power set exceeds a specified threshold.

Supported Configurations

 The following table details the supported configurations for the Power Management Pack:

	Configuration
	Support

	 Windows Server 2008 R2
	Yes, all editions, 32-bit and 64-bit

	Clustered servers
	Yes

	Agentless monitoring
	Not supported

	Virtual environment
	Not supported


The number of power management devices supported is based on the supported limit for the number of agents in a management group.

Getting Started

This section describes the actions you should take before you import the management pack, any steps you should take after you import the management pack, and information about customizations.

Before You Import the Management Pack

The Power Management Pack is dependent on the Windows Server 2008 Discovery Management Pack.

Before you import the Power Management Pack, perform the following actions:


Determine the power distribution units and devices that you want to monitor by using the Power Management Pack.


Identify the devices connected to the power distribution units that cannot be monitored.


Identify the power capacities of the power distribution units, the devices that will be monitored, and the devices connected to the power distribution units that will not be monitored.

If your management group uses SQL Server 2008, for the reports in the Power Management Pack to work correctly, you must install the SQL Server 2008 SP1 Cumulative Update 3 hotfix (http://go.microsoft.com/fwlink/?LinkId=167699). 

Files in This Management Pack

The Power Management Pack is located at the Management Pack Catalog (http://go.microsoft.com/fwlink/?LinkId=82105). The Power Management Pack includes the following files: 


Power Management Library


Windows Server 2008 R2 Power Management Library


OM2007_MP_PowerMgt.doc (Power Management Pack Guide)


SC Management Pack Supplemental notice.rtf (Microsoft Software License Terms)

Other Requirements

The features of the Power Management Pack rely on groups that you create. Before you import the Power Management Pack, you should plan the groups that you will create. Read the Key Monitoring Scenarios section of this guide to determine which groups you need to meet your monitoring needs.

How to Import the Power Management Pack

For instructions about importing a management pack, see How to Import a Management Pack in Operations Manager 2007 (http://go.microsoft.com/fwlink/?LinkId=142351).

After the Power Management Pack is imported, follow these procedures to finish your initial configuration: 

1.
Create a new management pack in which you store overrides and other customizations.

2.
Create groups for the monitoring scenarios that you want to implement. For details, see Key Monitoring Scenarios.

3.
Create power sets for the monitoring scenarios that you want to implement. For details, see Using the Power Consumption Template.

Create a New Management Pack for Customizations

Most vendor management packs are sealed so that you cannot change any of the original settings in the management pack file. However, you can create customizations, such as overrides or new monitoring objects, and save them to a different management pack. By default, Operations Manager 2007 saves all customizations to the default management pack. As a best practice, you should instead create a separate management pack for each sealed management pack you want to customize.

Creating a new management pack for storing overrides has the following advantages: 


It simplifies the process of exporting customizations that were created in your test and pre-production environments to your production environment. For example, instead of exporting a default management pack that contains customizations from multiple management packs, you can export just the management pack that contains customizations of a single management pack.


You can delete the original management pack without first needing to delete the default management pack. A management pack that contains customizations is dependent on the original management pack. This dependency requires you to delete the management pack with customizations before you can delete the original management pack. If all of your customizations are saved to the default management pack, you must delete the default management pack before you can delete an original management pack.


It is easier to track and update customizations to individual management packs.

For more information about sealed and unsealed management packs, see Management Pack Formats (http://go.microsoft.com/fwlink/?LinkId=108355). For more information about management pack customizations and the default management pack, see About Management Packs in Operations Manager 2007 (http://go.microsoft.com/fwlink/?LinkId=108356).

How to Create a Group for Power Consumption Monitoring

The membership of each group that you create to use with the Power Management Pack depends on the type of monitoring that you want to implement. For details on group membership, see Key Monitoring Scenarios.
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To create a group

	1.
In the Operations console, on the Authoring tab, right-click Groups, and then click Create a new Group to start the Create Group Wizard.

2.
On the Enter the Name and Description for the new Group page, perform the following actions:

a.
Type the Name for the group.

b.
Optionally, type the Description for the group.

c.
Select a Management pack from the list, or click New to create a management pack with the Create a Management Pack Wizard.
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Note 

In the Create a Management Pack Wizard, only unsealed management packs are listed, because the group will be added to the specified management pack. By default, when you create a management pack object, disable a rule or monitor, or create an override, Operations Manager saves the setting to the Default Management Pack. As a best practice, you should create a separate management pack for each sealed management pack you want to customize, rather than saving your customized settings to the Default Management Pack.

d.
Click Next.

3.
On the Choose Members from a List page, you can either click Next to not add explicit objects to the group, or click Add/Remove Objects to add explicit objects to the group, for example:

a.
In the Object Selection dialog box, in the Search for list, select an object type, such as Windows Computer. 

b.
Optionally, in the Filter by part of the name box, type all or part of the object name, and then click Search.

c.
In the Available items box, select the desired objects, click Add, and then click Next.

4.
On the Create a Membership Formula page, either click Next to not create a dynamic inclusion rule for the group, or click Create/Edit rules to create a dynamic rule that will add objects to the group, for example:

a.
In the Query Builder dialog box, leave the default Windows Computer and then click Add. 

b.
In the Property list, select NetBIOS computer name.

c.
In the Operator list, select Contains.

d.
Set Value to part of the name of the computers you want in the group, such as NY or MKTG.
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Note 

Click Insert to add an Expression, such as Is Virtual Machine, or group expressions with OR or AND operators. Repeat the preceding steps to add additional object types to the rule.

e.
Click OK, review the Query formula, and then click Next.

5.
On the Choose Optional Subgroups page, either click Next to not add groups to the group, or click Add/Remove Subgroups to add groups, for example.

a.
In the Group Selection dialog box, in Filter by part of name, you can optionally type part or the all of the group's names, and then click Search. 

b.
In the Available items text box, select the desired groups, click Add, click OK, and then click Next.

6.
On the Specify Exclude List page, click Finish to not exclude objects from the group, or click Exclude Objects, and then do the following: 

a.
In the Object Exclusion dialog box, from the Search for list, select an object type, such as Windows Computer. 

b.
Optionally, in the Filter by part of the name box, type all or part of the object name, and then click Search.

c.
In the Available items text box, select the objects you want to exclude, click Add, click OK, and then click Finish.
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Note 

It can take approximately one minute to populate the membership of a group.


Using the Power Consumption Template

When the Power Management Pack is imported, the Power Consumption monitoring template is added to the templates in the Authoring pane in the Operations console. Use the Power Consumption template to define the power set, which is a collection of a power distribution unit (PDU) and all computers running Windows Server 2008 R2 that receive power from the PDU.
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Important 

Before you can define the power set, you must create a group that contains the devices connected to a power distribution unit (PDU). 

Use the following procedure to define a power set.
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To define a power set

	1.
Click the Authoring button in the Operations console, and then click Add Monitoring Wizard.

2.
On the Select Monitoring Type page, select Power Consumption, and click Next.

3.
On the General Properties page, perform the following steps:

a.
Type the Name for the object.

b.
Optionally, type the Description for the object.

c.
Select a management pack from the list or click New to create a management pack with the Create a Management Pack Wizard.
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Note 

The object type will be added to the specified management pack, therefore only unsealed management packs are listed. By default, when you create a management pack object, disable a rule or monitor, or create an override, Operations Manager saves the setting to the Default Management Pack. As a best practice, you should create a separate management pack for each sealed management pack you want to customize, rather than saving your customized settings to the Default Management Pack. For more information, see Customizing Management Packs (http://go.microsoft.com/fwlink/?LinkId=140601).

d.
Click Next.

4.
On the Settings page, perform the following steps:

a.
In the Total power capacity section, enter the maximum power capacity (in kilowatts) for the PDU that will belong to this power set. The maximum limit for this setting is 2147483.647 kilowatts and the minimum limit is .001 kilowatts.

b.
In the Power budget section, specify the threshold that you want to use. The power budget is a threshold which indicates that at any given time only the specified percent of the available capacity should be used in order to have a safety margin. You can specify the power budget as a percentage of the total power capacity or as an absolute number of kilowatts.

c.
Click Next.

5.
On the Devices page, perform the following steps:

a.
In the Devices in the power set section, select the group that contains devices connected to the PDU that you want to monitor.

b.
In the Additional power consumption section, specify the power consumption in kilowatts for devices that are connected to the PDU in the power set but are not monitored for power consumption, such as servers that are not running Windows Server 2008 R2 on hardware that qualifies for the “Enhanced Power Management” Additional Qualification logo.

c.
Click Create.


Security Considerations

The modules in this management pack are associated with the Privileged Monitoring Account Run As profile, which uses the Local System account by default. No additional configuration is necessary.

Understanding Management Pack Operations

The Power Management Pack requires configuration to provide useful information to you. Each section in Key Monitoring Scenarios provides instructions about the configuration steps required to implement each scenario.

Objects the Management Pack Discovers

The Power Management Pack uses the PowerSupply.Discovery rule to discover the power supply and its host relationship. The default frequency for the rule is 60 minutes, which you can override.  

Use the following procedure to enable automatic discovery. 
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To use enable automatic discovery

	1.
In the Authoring pane, expand Management Pack Objects, and then click Object Discoveries.

2.
On the Operations Manager toolbar, use Scope to filter the objects that appear in the details pane and locate the discovery that you want to enable.

3.
On the Operations Manager toolbar, click Overrides, click Override the Object Discovery. 

4.
In the Overrides Properties dialog box, click the Override box for the Enabled parameter. 

5.
Under Management Pack, click New to create an unsealed version of the management pack, and then click OK, or select an unsealed management pack that you previously created in which to save this override. As a best practice, you should not save overrides to the Default Management Pack.


After you change the override setting, the object type will be automatically discovered and will appear in the Monitoring pane.

Classes

The Power Management Pack uses the following classes that are defined in Operations Manager 2007 R2.

The class PowerSet represents power sets, which are logical groups containing power-managed devices. This class is derived from System.LogicalEntity.

The class PowerSupply represents logical power supplies with power management feature. It is derived from System.LogicalEntity.

The class PowerManagedDeviceGroup is a group of all power-managed devices discovered in the management group. This group allows the user to see all power-managed devices in one place. This class is derived from System.Group.

Viewing Information in the Operations Console

After you import the Power Management Pack, the following views are available in the Operations console.

	View
	Description

	Power Set
	Displays the state for defined power sets.

	Power Supply
	Displays the state for discovered power supplies.

	Power Supply Performance
	Displays performance counters for discovered power supplies.

	Power Budget Change (for Windows Server 2008 R2)
	Displays events related to the power budget of Windows Server 2008 R2 operating systems. (See note below table.)

	Power Plan (for Windows Server 2008 R2)
	Displays the power plan for Windows Server 2008 R2 operating systems.

	Power Plan Change (for Windows Server 2008 R2)
	Displays events related to the power plan of Windows Server 2008 R2 operating systems. (See note below table.)
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Note 

The Power Budget Change and Power Plan Change views will not display events when the power plan or power budget is changed by using any method other than Operations Manager.

Key Monitoring Scenarios

It is important that you plan carefully for your implementation of the various power monitoring scenarios to avoid conflicting settings. For example, if you enable Power Plan Recovery for the Windows Server 2008 R2 Power Consumption monitor (see the Limit Power Consumption scenario) and override the Set Power Plan for Business Hours rule (see the Manage Power Consumption scenario) to use a different power plan than specified in the recovery task, the power plan of the targeted computer changes each time the monitor or rule runs.

When you create groups for the different monitoring scenarios, be aware that the Power Management Pack cannot monitor a power supply that is connected to multiple power distribution units (PDUs).

In This Section:


Visibility into Power Consumption

Monitor Power Plans

Manage Power Consumption

Limit Power Consumption

Detect Excessive Power Consumption
Visibility into Power Consumption

By using the Power Management Pack, you can gather data on the amount of power used by multiple devices connected to a power distribution unit (PDU). 

To gather data and generate reports on power consumption, perform the following procedures:

1.
Create a group that contains the computers connected to a particular PDU. For instructions, see How to Create a Group for Power Consumption Monitoring.

2.
Define a power set that uses the group you created in step 1. For instructions, see Using the Power Consumption Template.
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Note 

Allow at least a day for data collection before you run reports. 

3.
In the Reports section of the Operations console, click Power Management Library, select the Power Consumption Report and click Open. 

4.
Click Add Object.

5.
Search for and add the power set that you defined in step 2, and then click OK.

6.
Specify the time period for the report. 

[image: image13.png]


Note 

Operations Manager will collect power consumption data for all discovered power supplies. If a power supply is added to a group that is defined in a power set after data collection is begun for the power set, a Power Consumption Report for a period of time before the power supply is added to the power set will also include data for the added power supply that was collected before the power supply was added to the group.

7.
In the CO2 per kWh and CO2 Unit fields, specify the value to be used in the report to estimate the carbon footprint of the power set.

Carbon footprint is a measure of the impact activities have on the environment. The Power Management Pack uses the value you provide in the report parameters to compute a carbon footprint for the power set. To determine the appropriate value to enter, contact your power company or use an online calculator such as the one provided on the United States Environmental Protection Agency Web site. For more information on the carbon footprint value and an explanation of the data in the Power Consumption Report, see Appendix: Reports.

8.
Run the report. 

Monitor Power Plans

Windows Server 2008 has three default power plans: high performance, balanced, and power saver. You can also create customized power plans. Power plans can be set locally or through application of Group Policy. The Power Management Pack enables you to monitor the power plans applied to monitored servers. In addition, it will generate alerts when a server’s power plan differs from the desired power plan.

To monitor power plans, perform the following tasks.

1.
Enable the Windows Server 2008 R2 Power Plan monitor.

2.
Set the power plan by following these steps:

a.
In the Operations console, in the Authoring area, expand Management Pack Objects, and click Monitors. 

b.
Open Properties for the Windows Server 2008 R2 Power Plan monitor. 

c.
By using an override for a specific group, set the Desired Power Plan parameter to the power plan name that should be active.
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Note 

When you override Desired Power Plan, you must specify the power plan name in the language that is used on the monitored servers.

3.
If desired, enable the recovery task for the Windows Server 2008 R2 Power Plan monitor on the Diagnostic and Recovery tab of the monitor’s Properties dialog box. The recovery task sets the power plan that you specify when the monitor generates an alert.

If you do not want to enable automatic recovery, you can use the Set Power Plan task for a specific alert. 

Manage Power Consumption

By using the Power Management Pack, you can lower power consumption during specified hours to reduce overall power consumption. 

To lower power consumption during specified hours, perform the following procedures:

1.
Create a group of power-manageable devices. For instructions, see How to Create a Group for Power Consumption Monitoring. You can verify which devices are power-manageable by viewing the members of the Power Managed Device Group in the Authoring section of the Operations console. 

2.
Enable one or both of the following sets of rules: 


Set Power Budget For Business Hours and Set Power Budget For Non-Business Hours
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Note 

You must be able to write to the power budget of a power supply to apply the power budget rules. To verify if the power supply is power budget-writeable, contact the hardware vendor.


Set Power Plan For Business Hours and Set Power Plan For Non-Business Hours

3.
Using an override for the group you created in step 1, set the following parameters for each rule as appropriate for your requirements:

	Parameter
	Value

	Days of week mask
	The parameter for the days of the week that you want the rule to run uses a numeric value. Each day has an assigned number. To set the parameter for the days of the week, enter the sum of the numeric values for the days that you want the rule to run.


Sunday: 1


Monday: 2


Tuesday: 4


Wednesday: 8


Thursday: 16


Friday: 32


Saturday: 64

The default setting is 62, which runs the rule daily Monday through Friday.

For a complete listing, see Appendix: Days of Week Mask Values.

	Enabled
	You must enable both rules in a set in order to define business hours and non-business hours.

	For the Set Power Budget For Business Hours and Set Power Budget For Non-Business Hours rules: New power budget in Watts
	Set a value in watts to limit the amount of power that each device in the group can use.

	For the Set Power Plan For Business Hours and Set Power Plan For Non-Business Hours rules: New power plan name
	Set the power plan that you want applied to the group during the business and non-business hours: high performance, balanced, or power saver (or a custom power plan).
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Note 

When you set the power plan, you must specify the power plan name in the language that is used on the monitored servers.

	Scheduled time
	Set the time that you want the rule take effect. 

	Timeout in seconds
	Set the value for how many seconds the script that sets the power plan or power budget should run before it times out.


Limit Power Consumption

By using the Power Management Pack with computers that use hardware that qualifies for the “Enhanced Power Management” Additional Qualification logo, you can limit the amount of power that a computer in a power set can use. This functionality can help you manage the number of computers connected to a power distribution unit (PDU) based on actual power needs.

For example, you want to add new devices to your data center without adding additional power capacity. The capacity of the PDU is (X) and the new devices would require 10% of that capacity. You use the Power Management Pack to budget the amount of power the existing devices can use, limiting usage to free up 10% of the capacity. By monitoring the performance of the devices on the limited budget, you can determine whether the devices perform their roles satisfactorily under the more conservative budget.

To limit the power used by computers in a power set, perform the following procedures:

1.
Create a group that contains the computers connected to a particular PDU. For instructions, see How to Create a Group for Power Consumption Monitoring.

2.
Define a power set that uses the group you created in step 1. For instructions, see Using the Power Consumption Template.

3.
Reduce the power budget for the power set you created in step 2. 

a.
In the Operations console, in the Monitoring section, expand Power Management, and then click Power Supply.

b.
In the Power Supply list, select the power supplies for which you want to limit the power budget. 

[image: image17.png]


Note 

You must be able to write to the power budget of a power supply. To verify if the power supply is power budget writeable, contact the hardware vendor.

c.
In the Actions pane, click Set Power Budget.

d.
Click Run to run the task by using the default parameters, or click Override to change the task parameters and then click Run.

Use the performance views to monitor the performance of the computers in the power set to evaluate the effects of the limited power consumption. Run the Power Consumption report for the power set to check the aggregate power consumption.

Detect Excessive Power Consumption

You can use the Power Management Pack to receive alerts when monitored computers exceed a specified threshold and to apply either a power budget or power plan when an alert is generated. You can express the power threshold as a percentage of a power budget or as an absolute value. 

To detect excessive power consumption, perform the following procedures:

1.
Create a group that contains the computers connected to a particular PDU. For instructions, see How to Create a Group for Power Consumption Monitoring. 

2.
Enable the Windows Server 2008 R2 Power Consumption monitor or create an override for the Windows Server 2008 R2 Power Consumption monitor that enables the monitor for the group that you created in step 1.

3.
For the Windows Server 2008 R2 Power Consumption monitor, enable Power Budget Recovery or Power Plan Recovery or both. 
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Note 

When you enable Power Plan Recovery, you must specify the power plan name in the language that is used on the monitored servers.

Appendix: Reports

The Power Management Pack includes a Power Consumption Report and a Power Consumption Detail Report. Allow up to 30 minutes for reports from a new management pack to appear in the Reporting console.

You can use the following parameters to customize the reports: start date and time, end date and time, time zone, CO2 per kWh, CO2 unit, and object list.

The Power Consumption Report produces a chart and table. The chart shows the maximum capacity, power budget, and unmonitored power consumption of the power set, as well as the aggregate power consumption of monitored devices. The table contains the following data:

	Column
	Note

	Device
	Device name

You can click the device name in the Power Consumption Report to view the Power Consumption Detail Report for the selected device.

	Average (Watts)
	Average power consumption

	Min (Watts)
	Minimum power consumption

	Max (Watts)
	Maximum power consumption

	kWh
	Power consumption in kilowatts for the period of the report 

	CO2 (lbs)
	Carbon footprint

Carbon footprint is a measure of the impact activities have on the environment. In this report, the CO2 data is an estimate of the CO2 emissions of the power set. This data is useful for comparative analysis. For example, run the report to establish a baseline value before implementing power-saving measures. You can then use this data in subsequent reports to evaluate the effectiveness of the power-saving measures that you implement.

To determine the appropriate value to enter for the CO2 per kWh parameter of the report, contact your power company or use an online calculator such as the one provided on the United States Environmental Protection Agency Web site.  


The Power Consumption Detail Report produces a chart and a table. The chart graphs power consumption for a single power supply. The table contains the following data:

	Column
	Note

	Interval
	The date and time for the data sample

	Sample Count
	The number of samples of power consumption measured during an interval

	Min Value
	The lowest amount of power used

	Max Value
	The highest amount of power used

	Average Value
	The average amount of power used

	Standard Deviation
	Indicates variation from the mean value


Appendix: Days of Week Mask Values

The following table lists the possible values for the Days of the Week Mask parameter of the Set Power Budget For Business Hours, Set Power Budget For Non-Business Hours, Set Power Plan For Business Hours, and Set Power Plan For Non-Business Hours rules.

	Value
	Days

	1
	Sunday

	2
	Monday

	3
	Sunday, Monday

	4
	Tuesday

	5
	Sunday, Tuesday

	6
	Monday, Tuesday

	7
	Sunday, Monday, Tuesday

	8
	Wednesday

	9
	Sunday, Wednesday

	10
	Monday, Wednesday

	11
	Sunday, Monday, Wednesday

	12
	Tuesday, Wednesday

	13
	Sunday, Tuesday, Wednesday

	14
	Monday, Tuesday, Wednesday

	15
	Sunday, Monday, Tuesday, Wednesday

	16
	Thursday

	17
	Sunday, Thursday

	18
	Monday, Thursday

	19
	Sunday, Monday, Thursday

	20
	Tuesday, Thursday

	21
	Sunday, Tuesday, Thursday

	22
	Monday, Tuesday, Thursday

	23
	Sunday, Monday, Tuesday, Thursday

	24
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