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Version 1.2
Before You Begin

Estimated time to complete this lab

90 minutes

Objectives

After completing this lab, you will be able to:

· Enable resource governor.

· Create a resource pool, a workload group, and a classification function.

· Monitor resource utilization.

Prerequisites

Before working on this lab, you must have:

· Experience of Transact-SQL programming and SQL Server Management Studio.
Lab scenario

The Adventure Works Cycles bicycle manufacturing company uses a mission-critical application. Recently, performance of the mission-critical application has been affected by a less important resource-intensive application. You have therefore decided to use Resource Governor to prevent the less important application from using system resources needed by the mission-critical application.
Virtual PC

This lab makes use of Microsoft® Virtual PC 2007, which is an application that allows you to run multiple virtual computers on the same physical hardware. During the lab, you will use a virtual machine running Windows Server® 2003.
Before you start the lab, familiarize yourself with the following basics of Virtual PC:

· To switch the focus for your mouse and keyboard to the virtual machine, click inside the virtual machine window.

· To remove the focus from a virtual machine, move the mouse pointer outside the virtual machine window.

· To mimic the CTRL+ALT+DELETE key combination inside a virtual machine, use RIGHT-ALT+DELETE. In Virtual PC, the RIGHT-ALT key is called the host key.

· To enlarge the size of the virtual machine window, drag the lower-right corner of the window as seen in the screenshot. 
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· To switch to and from full-screen mode, press RIGHT-ALT+ENTER.

Computers in this lab

This lab uses one computer as described in the following table. Before you begin the lab, you must start the virtual machines and then log on to the computer. In each exercise, you only have to start the virtual machine that is needed.

	Virtual Machine
	Computer Name
	User Name
	Password

	SQL Server 2008 HOLs
	MIAMI
	Student
	Pa$$w0rd


Start the virtual machine

1. Launch Microsoft Virtual PC from the Start menu or desktop. If the Virtual PC console does not appear, double-click its icon in the notification area.

2. Select SQL Server 2008 HOLs, and then click Start.

3. When the virtual server is running, in the virtual server window, on the Action menu, click Ctrl+Alt+Del (or press RIGHT-ALT+DELETE on your keyboard) to send a CTRL+ALT +DEL sequence to the logon dialog box within the virtual server window.
4. Type the following information, and then click OK:

· User name: Student
· Password: P@ssw0rd
Exercise 1: Enable Resource Governor

In this exercise, you will enable resource governor and use System Monitor and system views to monitor resource usage. Resource contention is a common source of performance bottlenecks. Important applications are often starved of resources by less important resource-intensive applications. Careful monitoring is required to ensure that important applications achieve required performance levels.
Prepare the lab environment
5. In Windows Explorer, view the contents of the C:\SQLHOLS\Resource Governor\Starter folder.
6. Run Setup.bat. This batch file creates a view and a stored procedure that you will use in this lab.
7. Close Windows Explorer.
Use catalog views to access Resource Governor metadata
8. Start SQL Server Management Studio.
9. In the Connect to Server dialog box, click Connect after verifying the following settings:
· Server type: Database Engine

· Server name: (local)

· Authentication: Windows Authentication
10. In Object Explorer, expand the Management node.
11. Right-click Resource Governor, and then click Enable.
12. Click New Query.
13. Type the following code, and then click Execute.
SELECT * FROM 
sys.resource_governor_configuration
14. Verify that the is_enabled column has a value of 1. This confirms that Resource Governor’s enabled setting has been set to true.
15. Modify the code as shown in the following code example, and then click Execute.
SELECT * FROM 
sys.dm_resource_governor_configuration
16. Verify that the is_reconfiguration_pending column has a value of 0. This confirms that there is no pending reconfiguration of the resource governor due to changes in configuration, and the Resource Governor configuration metadata matches its in-memory configuration.
Note: Resource Governor is a component of Microsoft SQL Server® that enables you to proactively control resource utilization by prioritizing specific workloads. Later in this lab, you will use it to limit the resources used by a low-importance workload so that you can prioritize a mission-critical workload.
17. Minimize SQL Server Management Studio.

Monitor applications by using Performance Monitor
18. Start the Performance console in the Administrative Tools program group.
19. Ensure that the System Monitor node is selected, and on the toolbar, click the Delete button to remove each of the default counters.

20. On the toolbar, click the Add button.

21. In the Performance object list, click SQLServer:Resource Pool Stats.

22. In the list of counters, click CPU usage %.

23. In the list of instances, click default.

24. Click Add, and then click Close.

Start applications
25. Start Windows Explorer, and then navigate to the C:\SQLHOLS\Resource Governor\Starter folder.

26. Double-click MissionCriticalApp.vbs, and then click OK to start the application. This script simulates a mission-critical SQL Server client application.
27. In Performance Monitor, review resource usage. Notice that CPU usage rises.

28. In Windows Explorer, double-click LowImportanceApp.vbs, and then click OK to start the application. This script simulates a second SQL Server client application.
29. Review resource usage in the Performance console. Notice that average CPU usage rises further because both applications use CPU resources.

30. Minimize the Performance console
Note: By monitoring your applications, you can see that LowImportanceApp.vbs is resource intensive and might cause performance issues for other applications that are more important.

31. Wait a few minutes for each application to end, and in the message boxes that are displayed, click OK.

32. Minimize Windows Explorer.
Exercise 2: Create a Custom Workload Group
In this exercise, you will create a resource pool, a workload group, and a classification function that assigns the resource-intensive query to the custom workload group. To effectively control resources, applications need to be grouped into pools by priority. These pools of applications can then be assigned limits for resource usage to prevent them from taking resources from high-priority applications.
Create a resource pool
33. Maximize SQL Server Management Studio.
34. In Object Explorer, expand the Management node if it is not already expanded.
35. Right-click Resource Governor, and then click New Resource Pool.
36. In the first empty line of the Resource pools grid, enter the following values, and then click OK:

· Name: Low Importance Pool
· Minimum CPU %: 0
· Maximum CPU %: 10
· Minimum Memory %: 0
· Maximum Memory %: 10
Note: The resource pool enables you to create limits for resource usage. These limits are applied if other applications require the resources. If no other applications are running, the limits are not applied.

Create a workload group
37. In Object Explorer, expand Resource Governor, expand Resource Pools, and then expand Low Importance Pool.
38. Right-click Workload Groups, and then click New Workload Group.

39. In the Resource pools grid, ensure that the Low Importance Pool resource pool is selected. A corresponding row is created in the Workload groups for resource pool grid.

40. In the Workload groups for resource pool grid, enter the following values, and then click OK:

· Name: Low Importance Group
· Importance: Low
· Maximum requests: 0
· CPU Time (sec): 0
· Memory Grant %: 25
· Grant Timeout: 0
· Degree of Parallelism: 0
Create a classification function

41. Click New Query, and then type the following code to classify client applications with application names containing the text “Low Importance Application” in the Low Importance Group workload group.
CREATE FUNCTION dbo.fn_ClassifyApps() RETURNS  sysname

WITH SCHEMABINDING

AS

BEGIN


DECLARE @ret sysname


IF  (APP_NAME() LIKE '%Low Importance Application%') 


SET @ret='Low Importance Group'


RETURN @ret

END

GO

ALTER RESOURCE GOVERNOR

     WITH (CLASSIFIER_FUNCTION = dbo.fn_ClassifyApps)

ALTER RESOURCE  GOVERNOR RECONFIGURE
Note: Classification functions group applications into workload groups so that limits can then be applied to their resource usage.
42. Click Execute to run the code.
Review workload group and resource pool configuration
43. Execute the following code, and then review the results.
select * from sys.dm_resource_governor_workload_groups
44. Execute the following code, and then review the results.
SELECT * FROM sys.dm_resource_governor_resource_pools
45. Close SQL Server Management Studio without saving any changes to script files.

Exercise 3: Monitor Resource Utilization
In this exercise, you will monitor resource utilization for all resource pools while running the mission-critical application and the low-importance application. You should notice that the resources are limited for the low-importance application whenever the mission-critical application issues queries. This prevents the low-importance application from affecting the mission-critical application.
Add the Resource Pool Stats counter to Performance monitor
46. Maximize the Performance console.

47. On the toolbar, click the Add button to add a counter to the System Monitor display.

48. In the Performance object list, click SQLServer:Resource Pool Stats.

49. In the list of counters, click CPU usage %.

50. In the list of instances, click Low Importance Pool.

51. Click Add, and then click Close.

Start applications
52. Maximize Windows Explorer.

53. Double-click LowImportanceApp.vbs, and then click OK to start the application.

54. In the Performance console, review resource usage. Notice that CPU usage for the Low Importance Pool instance rises and is not limited by Resource Governor because there are no workloads from other resource pools.

55. In Windows Explorer, double-click MissionCriticalApp.vbs, and then click OK to start the application.
56. In the Performance console, note that whenever the default workload CPU usage increases, Resource Governor reduces the CPU usage of the Low Importance Pool workload.

Note: You can use Resource Governor to limit resources for specific workloads; this enables more important workloads to achieve optimum performance.

57. Wait a few minutes for the VBScript applications to finish, and in the message boxes that are displayed, click OK.

58. Close all applications and do not save changes.

59. Close Virtual PC and discard changes.
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