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Application Domain Unloader
Application Domain Unloader unloads idle application domains in Internet Information Services (IIS) worker processes.
This document describes how install Application Domain Unloader and how to compare performance data gathered before and after installation.

Application Domain Unloader Overview
Application Domain Unloader is useful in situations where application pools contain more than one Web site that serves ASP.NET content. When ASP.NET content executes, ASP.NET creates an application domain for the containing IIS application, such as a virtual directory or Web site root. An application domain is a container that isolates managed applications from one another within a single worker process. An application domain has a 1-to-1 relationship with an IIS application that serves ASP.NET content.

In ASP.NET 1.1, application domains remain until the containing IIS worker process terminates, which ties up memory unnecessarily. In scenarios where an application pool contains several Web sites, this can increase resource costs significantly. You can use Application Domain Unloader to unload idle application domains based on either a time limit or an application domain limit.
Note: If you only have one Web site per application pool, which often results in only a few application domains per worker process, the benefit of Application Domain Unloader will not be significant.
Using Application Domain Unloader

Application Domain Unloader requires Windows Server 2003, IIS 6.0, and .NET Framework v1.1 (including v1.1 SP1). You should be familiar with ASP.NET, Performance Monitor, the Windows registry, and the Machine.config file.
Before installing Application Domain Unloader on a server, get a snapshot of the baseline performance, then install Application Domain Unloader and configure it to unload idle application domains after reaching a certain time-out period or after reaching a certain number of application domains in a process. After installing and configuring Application Domain Unloader, collect new data and compare the findings to the baseline data.
Gathering Performance Baseline Data

To prepare for gathering the baseline data, turn off recycling and idle time-outs for the applications pools, turn on process ID tracking in Performance Monitor, and obtain process IDs for each of the application pools.
Recycling

Turn off recycling and idle time-outs for application pools. This prevents changing worker processes during the collection of the baseline performance data.
Important: This is a temporary recommendation designed to effectively gather baseline performance data on the server. It can have a serious negative impact on reliability. 
►
To turn off recycling
1. In IIS Manager, expand Application Pools.

2. Right-click an application pool and click Properties.

3. On the Recycling tab, remove any recycling selections.

4. On the Performance tab, remove the idle time-out selection.
Repeat steps 2-4 for each application pool for which you are gathering baseline performance data.
Process ID Tracking

Turn on process ID tracking in Performance Monitor. By default, process instances have #n appended to them where n is an integer. As an alternative, you can append the process ID (PID) instead, to track process counters by PIDs and map PIDs to specific application pools.

Important: Using Registry Editor incorrectly can cause serious problems that might require reinstalling the operating system. Because Registry Editor bypasses the standard safeguards that prevent you from entering settings that are conflicting or likely to degrade performance or damage your system, exercise caution when making changes to the registry. Microsoft cannot guarantee that problems resulting from the incorrect use or Registry Editor can be solved.
►
To turn on process ID tracking

1. From the Start menu, click Run.

2. In the Open box, type regedit.exe, and click OK.

3. Navigate to HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Services\PerfProc\Performance.

4. Right-click the Performance key, point to New, and click DWORD value.

5. Type ProcessNameFormat and set the value to 2.
Note: To turn process ID tracking off later, set the value of ProcessNameFormat to 1.
Obtaining Application Pool PIDs
Run the Iisapp.vbs command line tool to obtain a list of all currently running Web applications, and to identify the process ID (PID) and application pool ID (AppPoolID) for each application pool.

►
To obtain Process IDs for each application pool:

1. From the Start menu, click Run.

2. In the Open box, type cmd, and click OK.

3. Type iisapp.vbs and press ENTER.

You will receive a list of results similar to the following example:

W3wp.exe PID: 2232   AppPoolID: DefaultAppPool

W3wp.exe PID: 2608   AppPoolID: MyAppPool

Creating the Baseline

Next, add the counters to analyze performance for the baseline. 

►
To capture the baseline performance data
1.
From the Start menu, click Run.

2.
In the Open box, type perfmon, and click OK. 

3.
Expand Performance Logs and Alerts, right-click Counter Logs, and click New Log Settings.
4.
Enter a name for the log settings and click OK.
5.
On the log settings dialog box, click Add Counters and add the counters in the following table:

	Performance Object
	Counter
	Instance

	.NET CLR Loading
	Current appdomains
	

	ASP.NET
	Applications Running
	

	Memory
	Available Mbytes
	

	Web Service Cache
	Current File Cache Memory Usage
	

	Web Service
	Current Connections

Get Requests/sec

Maximum Connections

Total Method Requests/sec
	_Total


	Process
	% Processor Time

Page File Bytes

Private Bytes

Virtual Bytes

Working Set
	w3wp_PID


Note: Consider the following when adding counters:

●    The Current appdomains counter of the .NET CLR Loading performance object is listed for each instance of w3wp that is currently running. Add each instance counter.

●    If an application pool is not running, it will not be listed for any of the counters of the Process performance object. Request a page from each of the application pools for which you want baseline performance data.
6. Change the Interval to 10 and Units to minutes.

7. On the Log Files tab, select Text File (Comma delimited) from the Log file type dropdown.
8. On the Schedule tab, select Manually (using shortcut menu) in the Start log section.
9. Click OK to save the counter log. 

Note: You may be prompted to create the PerfLogs folder if it does not already exist. Click Yes if prompted.
10. Click Counter Logs, right-click the counter log you just created, and click Save Settings As.

11. Save the file as before.htm.

This will give you a graphical representation of the performance as well as the CSV file. 

Important: Let this run for 12-24 hours to gather enough data for a baseline.
Installing Application Domain Unloader

After running the baseline for 12-24 hours, you can add Application Domain Unloader to the system and gather additional data.

Installing the Unloader

The process of installing Application Domain Unloader consists of adding information to the Machine.config file, configuring information in the Machine.config file, and copying the DLLs to the appropriate directories.

The idleTimeout value is in seconds, and ensures that appdomains are unloaded if they are not active after exceeding the time-out.

The appDomainsLimit value is the number of appdomains allowed per each worker process.
Both of these settings are independent of each other. The time-out ensures that idle appdomains are unloaded, instead of consuming system resources. The limit ensures that the number of appdomains does not grow too high.

►
To add Application Domain Unloader to the Machine.config file
1.
As shown in the example below, add the following to the Machine.config file:

●
Add the following hostingModule section to configSections:

<section name="hostingModule" type="System.Configuration.SingleTagSectionHandler, System, Version=2.0.3600.0, Culture=neutral, PublicKeyToken=b77a5c561934e089" />
●    Add the following HostingModule assembly to assemblies:
<add assembly="HostingModule, Version=1.0.0.0, Culture=neutral, PublicKeyToken=112fd2ffd5e0afc6" />
●
Add the following HostingControl module to httpModules:
<add name="HostingControl" type="HostingModule.Module, HostingModule, Version=1.0.0.0, Culture=neutral, PublicKeyToken=112fd2ffd5e0afc6" />
●
Add the following after </configSections>:

<hostingModule idleTimeout="3600" appDomainsLimit="200" />
2.
Save the Machine.config file and close it.
<configuration>

    <configSections>

        <section name="hostingModule" type="System.Configuration.SingleTagSectionHandler, System, Version=2.0.3600.0, Culture=neutral, PublicKeyToken=b77a5c561934e089" />

    </configSections>

    <hostingModule idleTimeout="3600" appDomainsLimit="200" />

    <system.web>

        <compilation>

            <assemblies>

                <add assembly="HostingModule, Version=1.0.0.0, Culture=neutral, PublicKeyToken=112fd2ffd5e0afc6" />

            </assemblies>

        </compilation>

        <httpModules>

            <add name="HostingControl" type="HostingModule.Module, HostingModule, Version=1.0.0.0, Culture=neutral, PublicKeyToken=112fd2ffd5e0afc6" />

        </httpModules>

    </system.web>

</configuration>


Note: Consider the following when configuring idleTimeout and appDomainsLimit in the Machine.config file:

●    The idleTimeout value is in seconds, so in the example above the time-out is 1 hour (3600 seconds). Setting the value for idleTimeout too low will cause appdomains to be flushed too quickly. You should set this higher than your ASP.NET session time-out.

●    The appDomainsLimit should be configured for less than the average appdomains or less than the number of sites/applications per application pool. (The average appdomains or applications running can be obtained from the first performance baseline.) Never configure this value over 200.
►
To add the Application Domain Unloader DLLs to the appropriate directories
1.
Copy HostingModule.dll to windir\microsoft.net\framework\v1.1.4322.
2.
Copy HostingManager.dll to windir\system32.

3.
From the Start menu, click Run, type cmd, and click OK.

4.
In the command prompt, type cd %windir%\microsoft.net\framework\v1.1.4322 and press ENTER.

5.
Type gacutil /i HostingModule.dll and press ENTER.
Note: As soon as this is completed, all of the application domains in the worker process(es) will be unloaded. This unloader works only with the .Net Frameworks v1.1.
Collecting Performance Data after installing Application Domain Unloader
After installing Application Domain Unloader, you need to restart Performance Monitor to gather new data.

►
To restart Performance Monitor

1. Stop the counter log in Performance Monitor.

2. Restart the counter log.

3. Right-click the new CSV counter log and click Save Settings As.

4. Save the file as after.htm.
Note: Let this run for 12-24 hours to gather enough data to compare to the baseline.
Uninstalling Application Domain Unloader

If you want to remove Application Domain Unloader from your server, you need to remove items from the Machine.config file, unregister HostingModule.dll, and remove HostingModule.dll and HostingManager.dll from the appropriate directories.
►
To remove Application Domain Unloader from the Machine.config file
1.
As shown in the example below, remove the following from the Machine.config file:

●
Remove the following hostingModule section from configSections:

<section name="hostingModule" type="System.Configuration.SingleTagSectionHandler, System, Version=2.0.3600.0, Culture=neutral, PublicKeyToken=b77a5c561934e089" />
●    Remove the following HostingModule assembly from assemblies:

<add assembly="HostingModule, Version=1.0.0.0, Culture=neutral, PublicKeyToken=112fd2ffd5e0afc6" />
●
Remove the following HostingControl module from httpModules:

<add name="HostingControl" type="HostingModule.Module, HostingModule, Version=1.0.0.0, Culture=neutral, PublicKeyToken=112fd2ffd5e0afc6" />
●
Remove the following after </configSections>:

<hostingModule idleTimeout="3600" appDomainsLimit="200" />
2.
Save the Machine.config file and close it.

►
To remove the Application Domain Unloader DLLs:
1. From the Start menu, click Run, type cmd, and click OK.

2. Type cd %windir%\microsoft.net\framework\v1.1.4322 and press ENTER.

3. Type gacutil /u HostingModule and press ENTER.

4. Remove HostingModule.dll from the windir\microsoft.net\framework\v1.1.4322 directory.

5. Recycle all the worker processes. 

6. Remove HostingManager.dll from the windir\system32 directory.
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