Walkthrough: Integrating VSTA using a managed VSTAHookup Assembly
Introduction

This walkthrough demonstrates how to integrate Microsoft Visual Studio Tools for Applications (VSTA), using a managed C# intermediate DLL. This approach is used to take advantage of the tools provided with the VSTA SDK, as well as to simplify the integration for an unmanaged host application.
Overview

Tasks illustrated in this walkthrough include:

· Creating the managed ComInterop assembly.

· Implementing a seamless debugging experience.

Some of the common issues described within each related task include:
· The Visual Studio Tools for Applications utilities may throw an exception the first time they are run.

Prerequisites

To complete this walkthrough, you will need:

· Microsoft Windows XP with Service Pack 2 installed on the computer.

· Microsoft Visual Studio 2005 installed on the computer.

· Microsoft Visual Studio 2005 SDK installed on the computer.

· Microsoft Visual Studio 2005 Tools for Applications installed on the computer.

For information about installing Visual Studio 2005 Tools for Applications, see How to: Install Visual Studio Tools for Applicationsa4c8dea3-0f70-4044-b2cc-f8510c66aca5.
· An unmanaged host application, for which a VSTA proxy and descriptor have been successfully created.

Preparing ProxyGen for use with this sample
The Proxygen.exe utility is used to generate a proxy descriptor and implementation based on the host application object model. When you attempt to use the ProxyGen utility you may receive an exception, due to the fact that the assembly and its dependent DLLs are delay signed. Turning off verification using the “sn” tool will suppress this error.
Note    This step is only required with the 2006.02 CTP release.
	To suppress ProxyGen.exe exceptions 

	1. Open the Visual Studio 2005 Command Prompt.

2. Change the path to the (%VSTASDK%) directory. For example, if the Visual Studio Tools for Applications SDK is installed in C:\Program Files\Visual Studio 2005 SDK\2006.02\VisualStudioToolsForApplications, you would change the current path to be C:\Program Files\Visual Studio 2005 SDK\2006.02\VisualStudioToolsForApplications.

Note    To simplify access to the ProxyGen.exe utility, map a drive letter to the %VSTASDK%\Tools location. Execute the following command:

subst x: “%VSTASDK%\Tools”
3. Change the path to x:\ProxyGen\x86.
4. Execute the following commands:

sn –Vr ProxyGen.exe

sn -Vr Microsoft.VisualStudio.Tools.Applications.ProxyServices.dll

sn –Vr Microsoft.TLI.Interop.dll


Creating the VSTA Hookup Assembly

In this step you will create a managed intermediate library. Your application will use this library to communicate with the managed VSTA components. 
	To create the managed intermediate library 

	1. Open Visual Studio 2005, and create a new project:

· On the File menu, select New, and then click Project…
· Select the Visual C# node on the Project Types pane.

· Select Class Library on the Templates pane.

· Change the project name to “VSTAHookup”.

· Change the location to point to %APPPATH%, make sure that Create Directory for Solution is checked, the Solution dropdown displays “Create new solution”, and click OK.

2. Rename Class1.cs in the Solution Explorer window to ”VSTAHookup.cs”.

3. Add all the assembly references that will be needed:

· Right-click the VSTAHookup project in the Solution Explorer window, and select Add Reference…
The “Add Reference” dialog will display.

· Add references to the following assemblies:

EnvDTE

EnvDTE80

Microsoft.VisualStudio.Tools.Applications.Adapter

Microsoft.VisualStudio.Tools.Applications.AddInManager

Microsoft.VisualStudio.Tools.Applications.Contract

Microsoft.VisualStudio.Tools.Applications.DesignTime

Microsoft.VisualStudio.Tools.Applications.InteropAdapter

System.Addin
System.Addin.Contract
System.Windows.Forms
VSTADTEProvider.Interop
· Click OK to close the Add Reference dialog.
4. In the Solution Explorer window, expand the Properties node, right click AssemblyInfo.cs, and select View Code.

5. Add the following using reference immediately following the existing using references:

using System.Security.Permissions;

6. Add the SecurityPermission assembly attribute immediately following the ComVisible attribute definition:
[assembly: SecurityPermission(SecurityAction.RequestMinimum, UnmanagedCode = true)]

7. Right click VSTAHookup.cs, and click View Code.

8. Add the following using references immediately following the existing using references:

using System.Collections;

using System.Windows.Forms;

using VSTADTEProvider.Interop;

using EnvDTE;
using EnvDTE80;
using System.IO;

using Microsoft.VisualStudio.Tools.Applications;
using Microsoft.VisualStudio.Tools.Applications.ExternalProcess;
using Microsoft.VisualStudio.Tools.Applications.DesignTime.Interop;
using Microsoft.VisualStudio.Tools.Applications.Contract;
9. Compile the VSTAHookup assembly by right-clicking the VSTAHookup project in the Solution Explorer window, and selecting Build.


At this point, the VSTAHookup assembly is no more than a shell. The final tasks required to make the VSTAHookup library functional are:

· Define the TypeInfrastructureManager, which describes the host application type library.

· Implement the HostItemProvider, which provides an instance of the application defined AddInEntryPoint class.
· Implement the AddInContract/AddInManager, to control loading and unloading of the application Add-ins.

· Provide programmatic access to the VSTA IDE.

	Using ProxyGen to define the TypeInfrastructureManager

	1. Open the Visual Studio 2005 Command Prompt.

2. Change the path to x:\ProxyGen\x86.

3. Execute the following command:

ProxyGen.exe
/l:"%APPPATH%\<YourAppTypeLibrary>" 

/h:"%APPPATH%\VSTAHookup\VSTAHookup\Tim.cs"
/i:"%APPPATH%\\%PROXYPATH%\descriptor.xml"
/f
Note    A type infrastructure manager implementation will be created and saved as Tim.cs within the %APPPATH%\VSTAHookup\VSTAHookup directory. The descriptor.xml is created when the proxy code is generated. This parameter is optional, unless you have made modifications to the proxy output other than setting the isAddInEntryPoint attribute.)
4. Switch back to Visual Studio 2005, and add the newly generated Tim.cs file to the VSTAHookup project:

· Right-click VSTAHookup in the Solution Explorer window, and select Add, and then Existing Item…
· Navigate to the %APPPATH%\VSTAHookup\VSTAHookup directory, and select the Tim.cs file.

5. Click OK to add the file.

6. Right click VSTAHookup.cs, and click View Code.

7. Add the following using reference immediately following the existing using references:

using Microsoft.VisualStudio.Tools.Applications.ProxyServices.Helper;
8. Add the Class Implementation code region to the top of the VSTAHookup class implementation, and define the class constructor:
#region Class Implementation

public VSTAHookup(Object pApp)

     {

mTypeInfrastructureManager = CYourAppInitializer.CreateTypeInfrastructureManager();
mApplication = pApp;
}
#endregion
9. Add the Private Member Variables code region following the Class Implementation code region, and add the following class members:
#region Private Member Variables

private Object mApplication;

private TypeInfrastructureManager mTypeInfrastructureManager; 

#endregion
10. Compile the VSTAHookup assembly by right-clicking the VSTAHookup project in the Solution Explorer window, and selecting Build.
Note    Because of the manner in which the VB6 Type Information Provider honors binary compatibility, you may find that you need to regenerate the Tim.cs file and recompile the VSTAHookup project whenever the Type Information in a VB6 sample changes. Currently, if you find that the VSTAHookup.StartVSTA API raises the “Element not found” exception, the ‘workaround’ is to regenerate the Tim.cs and VSTAHookup.dll, as described in this section. This does not effect non-VB6 host applications.


Once the TypeInfrastructureManager is defined, the next task is to define the HostItemProvider, which hands the VSTA Add-In an instance of the application defined AddInEntryPoint class.

	Defining the Host Item Provider

	1. Open the VSTAHookup project and create a new class:

· Right click the VSTAHookup project, select Add, and then click New Item…
· Select Class on the Templates pane.

· Change the class name to “HostItemProvider.cs”.

· Click Add to close the Add New Item dialog.

· Right click HostItemProvider.cs, and click View Code.

2. Add the following using references immediately following the existing using references:

using System.AddIn.Contract;

using System.AddIn.Contract.Automation;

using Microsoft.VisualStudio.Tools.Applications;

using Microsoft.VisualStudio.Tools.Applications.Contract;

3. The HostItemProvider class inherits from the ContractAdapterBase class, and implements the IHostItemProviderContract interface. Add the following inheritance chain to the HostItemProvider class declaration:
public class HostItemProvider : ContractAdapterBase, IHostItemProviderContract
Note   For information about the ContractAdapterBase class, see ContractAdapterBase Class. For information about the IHostItemProviderContract interface, see IHostItemProviderContract Interface.
4. Add the Static Definitions code region to the top of the HostItemProvider class implementation:

#region Static Definitions

static String mHostItemProviderClass = "NameSpace.AddInEntryPointClass";

#endregion
Note   The string above defines the name of the host application class that was marked with the AddInEntryPoint attribute, and referenced from the VSTA Add-in project templates. Do not use the string above.
5. Add the Class Implementation code region following the Static Definitions code region, and implement the HostItemProvider constructor and destructor:

#region Class Implementation
public HostItemProvider(Object app, Microsoft.VisualStudio.Tools.Applications.TypeInfrastructureManager tim) : base(tim)

{

mHostApplication = app;

     }

~HostItemProvider()

{

if (mSponsorProvider != null)

{

mSponsorProvider.RevokeSponsors();

mSponsorProvider = null;

}


mComAdapter = null;

}
#endregion 
6. Add the ContractAdapterBase Overrides code region following the Class Implementation code region, and implement the inherited ContractAdapterBase class overrides:
#region ContractAdapterBase Overrides
protected override int GetRemoteHashCode() 

     {

return this.GetHashCode();

     }
     protected override bool RemoteEquals(IContract contract)

{

return this.Equals(contract);

     }
protected override String RemoteToString()

     {

return this.ToString();

     }
protected override IContract QueryContract(String contractId)

     {

if (String.Compare(contractId, typeof(IHostItemProviderContract).AssemblyQualifiedName, StringComparison.Ordinal) == 0)

{

return (IContract)this;

          }

           return base.QueryContract(contractId);
}
#endregion
7. Add the IHostItemProviderContract Implementation code region following the ContractAdapterBase Overrides code region, and implement the IHostItemProviderContract interface:
#region IHostItemProviderContract Implementation

IRemoteObjectContract IHostItemProviderContract.GetHostObject(String primaryType, String primaryCookie)

{
if (String.Equals(primaryType, mHostItemProviderClass, StringComparison.Ordinal))

{
if (mComAdapter == null)

{
mComAdapter = new ComObjectAdapter(mHostApplication,this.TypeInfrastructureManager);

IObtainInfrastructureServiceContract obtainInfrastructure = (IObtainInfrastructureServiceContract)(((IContract)mComAdapter).QueryContract(typeof(IObtainInfrastructureServiceContract).AssemblyQualifiedName));

if (obtainInfrastructure != null)


{

IServiceProviderContract infrastructureService = obtainInfrastructure.GetInfrastructureService();

if (infrastructureService != null)

{

mSponsorProvider = (ISponsorProviderContract)(infrastructureService.QueryService(InfrastructureServiceNames.SponsorProvider, typeof(ISponsorProviderContract).AssemblyQualifiedName));

}

}
}
return mComAdapter;

}

throw new ArgumentOutOfRangeException();

}
#endregion
8. Finally, add the Private Member Variables code region following the Accessors code region, and define the private member variables used by the HostItemProvider class implementation:
#region Private Member Variables
private ISponsorProviderContract mSponsorProvider;

private Object mHostApplication;

private ComObjectAdapter mComAdapter;

#endregion
9. Compile the VSTAHookup assembly by right-clicking the VSTAHookup project in the Solution Explorer window, and selecting Build.


The final task is to implement an Add-in manager, to provide the host application with VSTA Add-in loading and unloading capabilities.

	Implementing the Add-In Manager

	1. Right click VSTAHookkup.cs, and click View Code.

2. Add the Static Definitions code region to the top of the VSTAHookup class declaration, immediately before the Class Implementation region:

#region Static Definitions
     static String mAppContextName = @"Application";

     static String mHostID = @"App";
static string mAppAddInPath = Path.Combine(Environment.GetFolderPath(Environment.SpecialFolder.MyDocuments), @"App\AppAddIns");
     static VSTAHookup mSingleton;
internal struct AddInInfo
{

internal String mName;

          internal Version mVersion;

     internal bool mIsLoaded;

     internal DateTime mLastLoaded;

     }

#endregion
Note   The strings above define the name of the Add-in context (used to load the host Add-ins), the HostID defined in the registry (used to identify the host application to VSTA), and the directory path where deployed VSTA Add-in assemblies will be loaded from. The mSingleton variable holds a reference to the global VSTAHookup class instance. The AddInInfo structure is used to hold information specific to each loaded application AddIn.
3. Expand the Class Implementation code region, and add the following code after the VSTAHookup constructor implementation, to perform VSTA startup and shutdown tasks:
public void StartVSTA()

{

mHostItemProvider = new HostItemProvider(mApplication, mTypeInfrastructureManager);

}
public void StopVSTA()

{

try

          {

               if (mAppAddInContext != null)

               {

               UnloadContext(mAppAddInContext);

               mAppAddInContext = null;

               }

          }

     catch

          {

               // Ignore the exception

          }

// For sequencing reasons, you need to release all .NET objects

// that may hold a COM reference before returning
GC.Collect();
GC.WaitForPendingFinalizers();
GC.Collect();

GC.WaitForPendingFinalizers();

}

4. Add the Add-in Manager Implementation code region following the Class Implementation code region, and define the loading and unloading behavior for the application Add-ins:
#region Add-in Manager Implementation
public void LoadAppAddIns()

     {

mAppLevelAddIns = new ArrayList();

     if (!Directory.Exists(mAppAddInPath))

     {

     return;

          }

     EnsureAppAddInContext();

     string[] appAddInDirNames = Directory.GetDirectories(mAppAddInPath);

     foreach (string appAddInDirName in appAddInDirNames)

     {

     string appAddInShortName = String.Format("{0}.dll", Path.GetFileName(appAddInDirName));

          string appAddInFullName = Path.Combine(appAddInDirName, appAddInShortName);

          if (!File.Exists(appAddInFullName))

          {

          continue;

               }
          AddInInfo addInInfo = new AddInInfo();

          addInInfo.mName = System.Reflection.AssemblyName.GetAssemblyName(appAddInFullName).Name;

          addInInfo.mVersion = System.Reflection.AssemblyName.GetAssemblyName(appAddInFullName).Version;

          Microsoft.VisualStudio.Tools.Applications.AddIn appAddIn = new Microsoft.VisualStudio.Tools.Applications.AddIn(appAddInShortName, appAddInFullName);

          mAppAddInCollection.Add(appAddIn);

          try

          {

          appAddIn.Load(appAddInDirName);

          addInInfo.mIsLoaded = appAddIn.IsLoaded;

               addInInfo.mLastLoaded = System.DateTime.Now;

               mAppLevelAddIns.Add(addInInfo);

               }

          catch

          {

          // Loading AddIn failed. Ignore the exception

               }

          }

     }

public void UnloadAppAddIns()

{

if (mAppAddInContext == null)

     {

     return;

          }

     UnloadContext(mAppAddInContext);
// Unhookup the exception callbacks

     mAppAddInContext.AddInException -= new EventHandler<AddInExceptionEventArgs>(AddInContext_AddInException);

     mAppAddInContext.UnhandledAddInException -= new EventHandler<AddInExceptionEventArgs>(AddInContext_UnhandledAddInException);

     mAppAddInContext = null;

     }

private void UnloadContext(Context context)

{
if (context == null)

{

return;

}

     foreach (AddInCollection coll in context)

          {

          foreach (Microsoft.VisualStudio.Tools.Applications.AddIn a in coll)

               {

               if (a.IsLoaded)

                    {

try

     {

                    a.Unload(TimeSpan.FromSeconds(5));

}
catch

{

// Ignore the exception

     }

          }

               }

          }
context.Clear();

context = null;
}

private void EnsureAppAddInContext()

{

if (mAppAddInContext == null)

     {

     mAppAddInContext = new Context(mAppContextName, mHostItemProvider);

          mAppAddInCollection = new AddInCollection();

          mAppAddInContext.Add(mAppAddInCollection);

          // Hookup the exception callbacks

          mAppAddInContext.AddInException += new EventHandler<AddInExceptionEventArgs>(AddInContext_AddInException);

          mAppAddInContext.UnhandledAddInException += new EventHandler<AddInExceptionEventArgs>(AddInContext_UnhandledAddInException);

          }

     }
#endregion
5. Add the Events Implementation code region following the Add-in Manager Implementation code region, which defines the exception event handler callbacks:
#region Events Implementation
void AddInContext_UnhandledAddInException(Object sender, AddInExceptionEventArgs e)

     {

MessageBox.Show(e.Exception.Message.ToString(), @"An add-in failed to load (unhandled exception)");

     }

void AddInContext_AddInException(Object sender, AddInExceptionEventArgs e)

{

MessageBox.Show(e.Exception.Message.ToString(), @"An add-in failed to load (add-in exception)");

     }

#endregion

6. Add the Public Accessors code region following the Events Implementation code region, and implement the public property accessors for private class members:
#region Public Accessors
static public VSTAHookup GetInstance(Object pApp)

{

if (mSingleton == null)

{

mSingleton = new VSTAHookup(pApp);

}

return mSingleton;

}
static public VSTAHookup GetInstance()

{

return mSingleton;

}
#endregion

7. Finally, add the following member variables to the Private Member Variables code region:
private IHostItemProviderContract mHostItemProvider;
private Context mAppAddInContext;
private ArrayList mAppLevelAddIns;

     private AddInCollection mAppAddInCollection;
8. Compile the VSTAHookup assembly by right-clicking the VSTAHookup project in the Solution Explorer window, and selecting Build.

Note   The variable ‘assigned but never used’ compiler warnings should be ignored, as they will be resolved in the next steps.


It is possible to create, edit and debug Add-ins without providing access to the VSTA IDE from within the host application itself. This can be accomplished by executing the vsta /hostid %AppName% command, or by creating a shortcut that performs a similar action. However, providing direct access to the VSTA IDE from a running instance of the host application creates a productive, easy to use environment for VSTA users who would like to customize the application.

	Providing programmatic access to the VSTA IDE

	1. Right-click VSTAHookup.cs, and select View Code. 

2. Expand the Class Implementation code region, and locate the StopVSTA implementation. Add the following code to the top of the function:

// Safely exit debug mode in the VSTA IDE before shutting VSTA down

if (mDTE != null)

{

if (mDTE.Mode == EnvDTE.vsIDEMode.vsIDEModeDebug)

     {

     mDTE.Debugger.Stop(true);

          }

     mDTE.Quit();

     }
Note   The code above is required to safely exit debug mode, prior to unloading the Visual Studio Tools for Applications design time environment.
3. Expand the Events Implementation code region, and add the following event handlers to the bottom:

void BuildEvents_OnBuildDone(EnvDTE.vsBuildScope Scope, EnvDTE.vsBuildAction Action)

{

if (mDTE.Solution.SolutionBuild.LastBuildInfo == 0)

     {
// To Be Implemented
}

else

     {

     MessageBox.Show("Macro project build failed.", mHostID, MessageBoxButtons.OK, MessageBoxIcon.Error);

     }

     }

void SolutionEvents_AfterClosing()

{
// To Be Implemented
}

void CommandEvents_BeforeExecute(string Guid, int ID, object CustomIn, object CustomOut, ref bool CancelDefault)

{

// Called before Debug.Start executes...

     //CancelDefault = true;

     }

void DTEEvents_OnBeginShutdown()

{

mBuildEvents.OnBuildDone -= new EnvDTE._dispBuildEvents_OnBuildDoneEventHandler(BuildEvents_OnBuildDone);

     mSolutionEvents.AfterClosing -= new EnvDTE._dispSolutionEvents_AfterClosingEventHandler(SolutionEvents_AfterClosing);

     mCommandEvents.BeforeExecute -= new EnvDTE._dispCommandEvents_BeforeExecuteEventHandler(CommandEvents_BeforeExecute);

     mDTE = null;

     }
Note   These events are called whenever a build completes, after a solution closes, when F5 is pressed in the VSTA IDE, and when the VSTA IDE is shutting down. Intercepting these events allows the host application the opportunity to perform any tasks required before execution begins, or before shutdown completes.
4. Add the VSTA IDE Implementation code region following the Events Implementation code region, and implement programmatic access to the DTE:
#region VSTA IDE Implementation

public bool ShowIDE(bool bShow)

{

EnsureIDE();

mDTE.MainWindow.Visible = bShow;

     return true;

     }

private void EnsureIDE()

{

if (mDTE == null)

     {

     try

          {

          IDTEProvider dteProvider = (IDTEProvider)new VSTADTEProviderClass();

               mDTE = (EnvDTE.DTE)dteProvider.GetDTE(mHostID, 0);

               System.Diagnostics.Debug.Assert(mDTE != null);

               }

          catch

          {

          // If DTEProvider does not work, try co-creating DTE instead

               object objDTE = new EnvDTE.DTE();

               mDTE = (EnvDTE.DTE)objDTE;

               }

          // Save a copy of the event sync locations so they don't get garbage collected

          mBuildEvents = mDTE.Events.BuildEvents;

          mSolutionEvents = mDTE.Events.SolutionEvents;

          mDTEEvents = mDTE.Events.DTEEvents;

          mCommandEvents = mDTE.Events.get_CommandEvents("{5EFC7975-14BC-11CF-9B2B-00AA00573819}", 295); // Debug.Start command...

          mBuildEvents.OnBuildDone += new EnvDTE._dispBuildEvents_OnBuildDoneEventHandler(BuildEvents_OnBuildDone);

          mSolutionEvents.AfterClosing += new EnvDTE._dispSolutionEvents_AfterClosingEventHandler(SolutionEvents_AfterClosing);

          mCommandEvents.BeforeExecute += new _dispCommandEvents_BeforeExecuteEventHandler(CommandEvents_BeforeExecute);

          mDTEEvents.OnBeginShutdown += new EnvDTE._dispDTEEvents_OnBeginShutdownEventHandler(DTEEvents_OnBeginShutdown);

          }

     }

#endregion
Note   Calling the ShowIDE method above is the programmatic equivalent of the command line approach to loading the VSTA IDE in the host context. Once loaded, the VSTA IDE visibility property is manipulated to reflect the bShow parameter argument value.
5. Expand the Private Member Variables code region, and add the following variables after the existing variable declarations:

   private DTE mDTE;
   private BuildEvents mBuildEvents;

     private SolutionEvents mSolutionEvents;

     private DTEEvents mDTEEvents;

     private CommandEvents mCommandEvents;

6. Compile the VSTAHookup assembly by right-clicking the VSTAHookup project in the Solution Explorer window, and selecting Build.


Simple in process style debugging of the application AddIns has now been implemented. When the debugger is launched, VSTA will create a new instance of the host application to debug against, and loads the AddIns into the application process. Out of process debugging of AddIns requires a bit more work, however it provides a seamless experience for users. The next section will create a default Macros project, and allow the macro code to be debugged against the existing application process.

	Implementing a seamless debugging experience

	1. Right-click VSTAHookup.cs, and select View Code.

2. Locate the VSTAHookup class declaration, and inherit from IExternalDebugHost:
public class VSTAHookup : IExternalDebugHost
3. Expand the Static Definitions code region, and add the following variables after the existing declarations:

static string mMacroProjectFilePath = Path.Combine(Environment.GetFolderPath(Environment.SpecialFolder.MyDocuments), @"App\Macros\AppMacros.csproj");

static string mMacroProjectPath = Path.GetDirectoryName(mMacroProjectFilePath);

static string mMacroAddInPath = Path.Combine(mMacroProjectPath, @"bin\debug");

static string mMacroContextName = @"Macros";

static string mMacroAssemblyName = @"AppMacros.dll";

static string mAppAddInTemplateName = @"App Add-in.zip";

static string mAppAddInTemplateType = @"CSharp";
Note   The strings above define the file path of the default Macros project, the directory path of the Macros project, the Macros Add-in assembly path, the name of the Add-in context (used to load the macro Add-in), the Macros assembly name, the file name of VSTA Add-in template archive, and the default Macros project type. Be sure to use your host specific value for the mMacroProjectFilePath and mAppAddInTemplateName strings.
4. Navigate to the VSTAHookup class constructor, and add the following code to the bottom of the implementation:
mHostDebugUri = string.Empty;
mReloadInProc = false;
5. Navigate to the StartVSTA method, and add the following code to the bottom of the implementation:

LoadMacros(true);

mHostDebugUri = ExternalDebugging.RegisterExternalDebugHost((IExternalDebugHost)this);
Note   For information about the IExternalDebugHost interface, see IExternalDebugHost Interface.

6. Navigate to the StopVSTA method, and add this line at the top of the implementation in order to prevent VSTA from trying to reload the macros Add-in during shutdown:

mReloadInProc = false; 
7. Add the following try/catch block immediately after the if (mDTE != null) block:

// Safely exit debug mode in the VSTA IDE before shutting VSTA down

if (mDTE != null)

{

…

}

try

{

ExternalDebugging.UnregisterExternalDebugHost(mHostDebugUri);

     }

catch

{

// Ignore the exception

     }

8. Add the following code immediately before the GC.Collect call:

try

{

if (mMacroContext != null)

     {

     UnloadContext(mMacroContext);

          mMacroContext = null;

          }

     }

catch

{

// Ignore the exception

     }

try

{

if (mAddInProcess != null)

     {

     mAddInProcess.AddInProcessExited -= new EventHandler(AddInProcess_AddInProcessExitedMacro);

          mAddInProcess.Dispose();

          mAddInProcess = null;

          }

     }

catch

{

// Ignore the exception

     }
9. Expand the AddIn Manager Implementation code region, and add the Macro load and unload method implementations to the top:

public void LoadMacros(bool inProc)

{

UpdateMacroAddInPath();

     string assemblyPath = Path.Combine(mMacroAddInPath, mMacroAssemblyName);

     if (File.Exists(assemblyPath))

     {

     if (mMacroContext != null)

          {

          UnloadContext(mMacroContext);

               }

          AddInCollection collection;

          Microsoft.VisualStudio.Tools.Applications.AddIn addIn;

          if (inProc)

          {

          mMacroContext = new Context(mMacroContextName, mHostItemProvider);

               collection = new AddInCollection();

               addIn = new Microsoft.VisualStudio.Tools.Applications.AddIn(mMacroAddInPath, assemblyPath);

               }

          else

          {

          mMacroContext = mAddInController.CreateContext(mMacroContextName, mHostItemProvider, AppDomain.CurrentDomain.Evidence);

               collection = mAddInController.CreateAddInCollection();

               addIn = mAddInController.CreateAddIn(mMacroAddInPath, assemblyPath);

               }

          collection.Add(addIn);

          mMacroContext.Add(collection);

          try

          {

          addIn.Load(mMacroAddInPath);

               }

          catch

          {

          // Loading the macros failed. Ignore the exception

               }
          }

     }

public void UnloadMacros()

{

if (mMacroContext == null)

     {

     return;

          }

     UnloadContext(mMacroContext);

     }

private static bool Is32BitProcess()

{

if (IntPtr.Size == 4)

     {

     // 32-bit process

          return true;

          }

     else

     {

     // 64-bit process

          return false;

          }

     }
10. Expand the Events Implementation code region, locate the BuildEvents_OnBuildDone event implementation, and replace the // To Be Implemented comment with the following implementation:

if (mReloadInProc)

{

LoadMacros(true);

     } 

11. Locate the SolutionEvents_AfterClosing event implementation, and replace the // To Be Implemented comment with the following implementation:

mMacroProject = null;
12. Add the following event implementation at the bottom of the Events Implementation code region:

void AddInProcess_AddInProcessExitedMacro(Object sender, EventArgs args)

{

System.Diagnostics.Debug.Assert(mIsDebugging);

     try

     {

     mAddInProcess = null;

          mAddInController = null;

          mMacroContext = null;

          // Do not reload the macro if it will already be written and reloaded

          if (mReloadInProc)

          {

          LoadMacros(true);

               }

          mReloadInProc = false;

          }

     finally

     {

     mIsDebugging = false;

          }

     }

#region IExternalDebugHost Members

public void OnDebugStarting(string addInPath, AddInProcess addInProcess)

{

if (addInProcess == null)

     {

     throw new ArgumentNullException("addInProcess");

          }

     if (!mIsDebugging)

     {

     try

          {

          mIsDebugging = true;

               mAddInProcess = addInProcess;

               mAddInProcess.AddInProcessExited += new EventHandler(AddInProcess_AddInProcessExitedMacro);

               mAddInController = mAddInProcess.CreateAddInController();

               // Load AddIns out of proccess

               mReloadInProc = false;

               LoadMacros(false);

               mReloadInProc = true;

               }

          catch

          {

          mIsDebugging = false;

               // DO NOT RETHROW. Backstop this thread or the application will close

               }

          }

     else

     {

     MessageBox.Show("Cannot start multiple debug sessions.");

          }

     }

#endregion

13. Expand the VSTA IDE Implementation code region, locate the ShowIDE  implementation, and add the following code after the existing code, and immediately before the return:
if (File.Exists(mMacroProjectFilePath))

{

OpenMacroProject();

     }

else

{
 try

      {

      CreateNewMacroProject();

           }

      catch (FileNotFoundException)

      {

      MessageBox.Show("Error: Unable to create macro project. Is the correct project template installed?", mHostID, MessageBoxButtons.OK, MessageBoxIcon.Error);

           mDTE.Quit();

           mDTE = null;

           return false;

      }

     }

string ExtProcToUse = (Is32BitProcess()) ? "ExternalProcess32" : "ExternalProcess64";

string vsta_epPath = (string)Microsoft.Win32.Registry.GetValue(@"HKEY_LOCAL_MACHINE\SOFTWARE\Microsoft\VSTA\AddIns\8.0", ExtProcToUse, "");

// Get vha and set debug info to point to vsta_ep with host uri hostDebugUri

IVstaHostAdapter vha = (IVstaHostAdapter)mMacroProject.get_Extender("VSTAHostAdapter");

string debugCommandLine = "/hostDebugUri:\"" + mHostDebugUri + "\" " + "/addInPath:\"[$OUTPUT]\"";

vha.SetDebugInfo(vsta_epPath, debugCommandLine, "");

Note   For information about the IVSTAHostAdapter interface, see IVSTAHostAdapter Interface.

14. Add the following implementation after the ShowIDE method implementation, which will sync the macro AddIn path with the current build configuration:
private void UpdateMacroAddInPath()

{

if (mDTE != null)

     {

     string dir = Path.GetDirectoryName(mMacroAddInPath);

          if (dir.EndsWith("bin"))

          {

          bool completed = false;

               while (!completed)

               {

               try

                    {

mMacroAddInPath = Path.Combine(dir, mDTE.Solution.SolutionBuild.ActiveConfiguration.Name);

                     completed = true;

                    }

                    catch (System.Runtime.InteropServices.COMException ex)

                    {

                    if (((uint)ex.ErrorCode) == 0x8001010A)

                         {

                         // If the DTE is busy, the call above may result in an

                              // RPC_E_SERVERCALL_RETRYLATER exception. Ignore the

                              // exception and try the call again.

                              completed = false;

                              System.Threading.Thread.Sleep(100);

                              }

                         else

                         {

                         throw;

                              }

                         }

                    }

               }

          }

     }
15. Add the following implementation after the EnsureIDE method implementation, which will create or load the macro AddIn:
private void OpenMacroProject()

{

EnsureIDE();

     mMacroProject = mDTE.Solution.AddFromFile(mMacroProjectFilePath, true);

     }

private void CreateNewMacroProject()

{

EnsureIDE();

Solution2 sol = (Solution2)mDTE.Solution;

     string macroTemplatePath = sol.GetProjectTemplate(mAppAddInTemplateName, mAppAddInTemplateType);

     if (macroTemplatePath == string.Empty)

     {
     throw new FileNotFoundException(mHostID + " application-level project template has not been registered.");

          }

     mDTE.Solution.AddFromTemplate(macroTemplatePath, mMacroProjectPath, Path.GetFileName(mMacroProjectFilePath), true);

     // Iterate over the project collection

     // AddFromTemplate returns NULL for the project object

     foreach (EnvDTE.Project currProject in mDTE.Solution.Projects)

     {

     string projPath = currProject.FileName;

          if (String.Compare(projPath, mMacroProjectFilePath, StringComparison.OrdinalIgnoreCase) == 0)

          {

          mMacroProject = currProject;

               // AddIn projects copy their output to "AppAddInPath" as a post-build step

               // Macros projects do not need this step

               mMacroProject.Properties.Item("PostBuildEvent").Value = String.Empty;

               }

          }

     }

16. Expand the Private Member Variables code region, and add the following variables to the bottom:

private string mHostDebugUri;

private bool mReloadInProc;

private Context mMacroContext;

private AddInProcess mAddInProcess;

private AddInController mAddInController;

private Project mMacroProject;

private bool mIsDebugging;

17. Compile the VSTAHookup assembly by right-clicking the VSTAHookup project in the Solution Explorer window, and selecting Build.


Now that the managed VSTAHookup assembly is functionally complete, allowing the unmanaged host application to communicate with it will require a public COM interface.
	Implementing the COM interface

	18. Open the VSTAHookup project, and create a new class:

· Right click the VSTAHookup project, select Add, and then click New Item…
· Select Class on the Templates pane.

· Change the class name to “VSTA.cs”.
· Click Add to close the Add New Item dialog.

· Right click VSTA.cs, and click View Code.

· Remove the auto-generated VSTA class implementation.

19. Add the following using references immediately following the existing using references:

using System.Runtime.InteropServices;
20. Add the Interface Implementation code region to the top of the VSTAHookup namespace declaration, to define the COM interface properties, methods and events:

#region Interface Implementation

[InterfaceType(ComInterfaceType.InterfaceIsDual)]

[Guid("6713245C-68FE-4acc-B524-CF34D539A09F")]

[ComVisible(true)]

public interface _VSTA

{

void StartVSTA(Object pApp);

     void StopVSTA();

     void LoadMacros(bool inProc);

     void LoadAppAddIns();

     bool ShowIDE(bool bShow);

     void UnloadAppAddIns();

     void UnloadMacros();

     }

#endregion

Note   The GUID above is specific to this example. You should define your own GUID when implementing this functionality in your VSTAHookup.dll assembly.
21. Add the Class Implementation code region following the Interface Implementation code region, to implement the class functionality behind the interface defined above:
#region Class Implementation

[ClassInterface(ClassInterfaceType.None)]

[Guid("9E9C6A68-709B-4c1d-BFF1-E5BD20AE1C31")]

[ComVisible(true)]

public class VSTA : _VSTA

{

public void StartVSTA(Object pApp)

     {

     VSTAHookup hookup = VSTAHookup.GetInstance(pApp);

          hookup.StartVSTA();

          }

     public void StopVSTA()

     {

     VSTAHookup hookup = VSTAHookup.GetInstance();

          hookup.StopVSTA();

          }

     public void LoadMacros(bool inProc)

     {

     VSTAHookup hookup = VSTAHookup.GetInstance();

          hookup.LoadMacros(inProc);

          }

     public void LoadAppAddIns()

     {

     VSTAHookup hookup = VSTAHookup.GetInstance();

          hookup.LoadAppAddIns();

          }

     public bool ShowIDE(bool bShow)

     {

     VSTAHookup hookup = VSTAHookup.GetInstance();

          return hookup.ShowIDE(bShow);

          }

     public void UnloadAppAddIns()

     {

     VSTAHookup hookup = VSTAHookup.GetInstance();

          hookup.UnloadAppAddIns();

          }

     public void UnloadMacros()

     {

     VSTAHookup hookup = VSTAHookup.GetInstance();

          hookup.UnloadMacros();

          }

     }

#endregion

Note   The GUID above is specific to this example. You should define your own GUID when implementing this functionality in your VSTAHookup.dll assembly.
22. Compile the VSTAHookup assembly by right-clicking the VSTAHookup project in the Solution Explorer window, and selecting Build.


Now, in order for the host application to use the COM interface contained within the VSTAHookup assembly, it is necessary to create and register the type library so that it can be loaded instead of referenced.

	Registering the COM interface

	1. Copy the following file to the %APPPATH%\ directory:

· VSTAHookup.dll

2. Open Visual Studio 2005 command prompt, navigate to the %APPPATH%\ directory, and execute the following:

regasm VSTAHookup.dll /tlb /verbose

Note   Whenever the COM interface or class is modified, it will be necessary to perform this step to re-generate and register the new type information.


The general VSTAHookup assembly is now complete, and ready to be modified by the host application.
