VSTA vs. VBA: The Emancipation of Application Customization
VSTA-enabled apps support customization development, storage and deployment with no strings attached!
For better or for worse, the VBA programmer’s workbench and macro code have always been held captive; trapped within the hosting application and it’s proprietary storage (ie: stored inside a document file).  The only way the VBA programmer could work their coding magic was to open the host application (ie: MS Excel, AutoCAD, Visio, WordPerfect or one of 300 other VBA-enabled applications), open the document containing their macro, and show the VBA IDE (integrated development environment).  But now a VSTA-enabled application and its integrated development environment need not be tied together.  And now, the VSTA customization itself need not be stored inside the application’s file storage.  VSTA customizations can enjoy first class status as a Visual Studio project that compiles into a .Net assembly.




VBA IDE in MS Word
VBA Macros and the Stockholm Syndrome.
The VBA development environment, projects, and macros are inseparable from their host application and its storage.  The main advantage of this is that the customization (and its development environment) can never be a lost child, separated from its target data.  The main disadvantage of this is that the customization and its development environment can never grow up, and be separated from its target data.  So depending on the design of your application, the needs its users, or the scope of the macro itself, captive customizations may be a love or hate relationship.  If you are considering VSTA for your VBA-enabled application, you may even experience separation anxiety as you consider moving your macros out of your application’s storage to a separate location.  With freedom comes responsibility!

In 1993, VBA macros began as a way to simplify the use of a single application (or document) with no other identity, and no use in another context.  Bill Gates correctly envisioned VBA as "the object glue that will be used to attach Windows application components together.”  Now, in addition to being programmable, today’s Windows applications components are network-savvy, interdependent, multi-tiered, server-based, mission-critical, scalable, trustworthy, etc… and application customizations need to be just as sophisticated.  

Unlike VBA macros, today’s customization may no longer be primarily associated with a single document or even a single application.  Today’s customization may contain very complex or proprietary code written and maintained by a professional developer in the IT department or by a consultant in a remote location.  In some cases, the application design or the sensitive nature of corporate data may require the physical separation of macro and document data.  A customization may glue together windows applications, business logic components, data access, or remote services. It may be stored in a database.  It may need to scale into many runtime instances.  Today’s customization may be required to run at various levels of security and at various levels of isolation from the software it automates.  It is time for customizations to grow up and leave home!

Free at last

With VSTA, you are free to choose the level of integration appropriate for your application and your end users.  This freedom extends to all aspects of application customization.  The development environment can run tightly integrated with and tailored to your application’s users, like the VBA, Alt+F11 IDE.  Or it can run separately.  A VSTA project can be stored inside the application data, like a VBA project.  Or it can be stored and deployed separately.  Building a VSTA project creates a .Net assembly, called an ‘Add-in’.  An Add-in can be stored with the application file, like a VBA compiled macro.  Or it can be stored and deployed separately.  These design choices give the ISV the freedom to meet their unique customization requirements.  Let’s look at each category in more detail.
Visual Studio Tools for Applications IDE 

Like VBA, the Visual Studio Tools for Applications environment can be embedded into its host application and launched from there using a key combination like Alt+F11. Unlike VBA, Visual Studio Tools for Applications can also be launched from the Start menu, giving users a development model more like Visual Studio.  In fact, the VSTA installer provides the VSTAINVS=1 option to allow Visual Studio 2005 to create and open VSTA projects:

msiexec /i vsta_aide.msi VSTAINVS=1
Now, professional developers can open a Visual Studio Tools for Applications project using the full version of Visual Studio to add enterprise features like unit testing and performance testing.  And on-site, at the desktop, the same project can be opened directly in VSTA.  This is a significant improvement over the limitations of VBA macros in the enterprise: 1. someone creates a VBA-based solution for personal or limited workgroup use. 2.  The solution becomes useful for wider distribution, but the macro code is captive in a document, so it isn't able to scale or may not comply with corporate security standards.  3.  At best, the VBA source code can be copied into a VB6 project.  In contrast, simple VSTA add-in projects, originally created with a macro recorder, can scale up to full Visual Studio solutions, written by developers with any .Net language.  Developers can easily move from the Visual Studio 2005 environment to Visual Studio Tools for Applications and back as they create sophisticated customizations.  The VSTA IDE supports both C# and VB.Net.
While we’re discussing the VSTA IDE, you should know that VSTA’s DTE object provides a rich set of APIs that allow the host application to programmatically intervene in every part the add-in authoring process.  Using the DTE it is possible to create, execute and deploy add-ins programmatically without user intervention. For more information, see Creating In-Process Hosts. The DTE also allows you to customize the UI specifically for the end-user of your host application.
VSTA debugging 
VBA only supports debugging in-process with the host application.  There are three ways to enable add-in debugging with the VSTA IDE:

 

1. Visual Studio-style Debugging uses the VSTA debugger without modifying the host application.  To debug, launch the VSTA IDE from the commandline, the start menu, or a shortcut, for example:

 

vsta.exe /hostid <host ID> 
where <host ID> is the registered name of the host application.  Then, VSTA creates a new instance of the host application and runs that instance in the same process as the add-in that is being debugged.  This means that the application will terminate abruptly at the end of the debugging session.

 

2. Simple Non-Destructive Debugging gives the host application an opportunity to perform any clean up task necessary to exit properly.  To enable non-destructive debugging, the ISV configures the host application to receive and handle notifications when the debug session starts and ends.  In this approach, the application and the add-in run in separate processes. 
 

3. Non-Destructive Debugging with Seamless User Experience is similar to the VBA debugging experience because the host application continues to run before, during and after the debugging session. In this approach the host, the addin and the debugger run in separate processes.  The host application implements IExternalDebugHost so that the addin and host application can run in separate processes.  Then the debug session can be ended without disturbing the host application.  
Note:  Using Visual Studio 2005, VSTA addins can also be debugged remotely.
Visual Studio Tools for Applications Project and Item Templates
Like VBA macro projects, VSTA customizations are authored by opening a project, editing the project source, and compiling and saving the project.  Unlike VBA, VSTA supports project templates and item templates.  A project template defines the initial contents of a new project.  A project item template defines some content that can be added to an open project using Add New Item.  These templates can be stored with the application’s data or more typically, in a separate file path created when the application is installed.  Templates may contain as little as an add-in entry point (similar to an empty class constructor) or as much as a complete customization.  They can be created by the ISV and installed with the VSTA-enabled application and they can be created from within the VSTA IDE using the Export Template Wizard:
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Templates are stored to a pre-defined file path described in the registry key:

HKEY_LOCAL_MACHINE\SOFTWARE\Microsoft\VSTAHostConfig\<host id>, as the ProjectTemplatesLocation string value.

Visual Studio Tools For Applications Projects

A VSTA project can be stored inside the host application data, like a VBA project.  Or it can be stored and deployed separately.  Here is the default dialog that allows the end user to name and save their Addin-in project. 
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Likewise, VSTA projects can be opened from any file path.
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 It is not possible to arbitrarily open and close VBA projects from the VBA IDE, because VBA projects are persisted within the application’s storage.  Similarly, if the ISV wishes to limit the VSTA end-user’s ability to create, open, save projects, etc…, the design time environment (DTE) can be restricted as needed.  In fact, it is possible to create, author, and execute VSTA add-ins programmatically (without any user intervention and without opening the VSTA IDE).  
VSTA projects can be loaded from any directory path, including a network shared path.  

Also, VSTA projects can be persisted in a database indirectly:  The host application can persist VSTA project data as byte arrays in the database and create the VSTA project as temporary files for VSTA to open and save.  

Visual Studio Tools for Applications Addins

VBA macros are compiled before they are executed using the VB runtime.  When the VBA project is persisted with the host application data, the compiled version of the macro is embedded with the macro project (source code).  This makes discovery and deployment of VBA macros one and the same as the discovery and deployment of the host application and/or document.  Building a VSTA project creates a .Net assembly, called an ‘Add-in’, which is dynamically loaded by the host application.  An Add-in can be stored with the application file, like a VBA compiled macro.  Or it can be stored and deployed separately.  The discovery and deployment of an add-in at design time and run time is a design consideration left to the ISV. 
Addin Lifetime

Like VBA macros, Add-ins have a lifetime. For example, an add-in can have an application-level lifetime, meaning that it loads when the application starts and unloads when the application stops. This would be similar to VBA macros in Outlook which are loaded for the entire MS Outlook session.  Add-ins can have a narrower lifetime too, as is the case with VBA macros in Word and Excel®, whose lifetime is tied to a document.   Since the add-in and its project are stored separately from the application data, the host may load add-ins at any time:
Microsoft.VisualStudio.Tools.Applications.AddIn addIn;

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

addIn.Load(mMacroAddInPath);

And the host may unload add-ins at any time:

if (addIn.IsLoaded)

{

   try

   {

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

 }

}

VSTA addins can be persisted in a database indirectly:  The host application can persist the addin as a byte array in the database and create the add-in as a temporary file for VSTA to load.  Unlike VBA, the host may load any number of addins simultaneously.

Addin Scope
VBA applications expose one, monolithic object model to the macro programmer.  But with VSTA, the Add-ins can be scoped to apply to only a portion of a host application's object model.  In an application like Word, for example, application-level add-ins would be scoped to the Application object and document-level add-ins would be scoped to the Document object. Think of ‘scope’ as the object returned when you reference the "Me" keyword in Visual Basic or the "this" keyword in C#. These two examples of lifetime and scope relate well to object models in VBA, but the VSTA-enabled application is free to include add-ins with any lifetime or scope. For instance, you can implement add-ins scoped to forms or even dialog boxes. Visual Studio Tools for Applications makes no restrictions on the host application’s support of any number of object model scopes within a single application.

Process isolation

We have already described how the Visual Studio Tools for Applications add-in manager lets the host application load and unload add-ins dynamically.   Another behavior the add-in manager controls is the process space where the add-in is loaded.  By default, the add-in manager loads each add-in into its own application domain, which provides isolation between the host and the add-in and between other add-ins. Application domain isolates the add-in from the host application and enables the add-in to be unloaded.  Other add-in loading models enable various levels of isolation by allowing multiple add-ins to be loaded into the same application domain or even the host's application domain.  Add-ins may even be loaded into an application domain in a process outside of the host's application process, which provides the greatest isolation.  VBA macros only run in-process on the same (main thread) as the host application.
64-bit support

As more applications are expected to move to 64-bit processors, the ability to load 64-bit add-ins becomes increasingly important. Visual Studio Tools for Application supports creating and loading 32-bit, 64-bit, or bit-neutral (runs in either a 32-bit or a 64-bit process) add-ins.  VBA macros do not support 64-bit processors.
Conclusion

We have discussed how VSTA gives ISVs the freedom to customize application according to their own requirements and the requirements of their end users.  This freedom was contrasted to the constraints of VBA in the following three areas:  The development environment (IDE), projects, and add-ins.  All of these are more independent and more versatile in the VSTA-enabled application than they are in a VBA-enabled application 
