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Breaking Changes in Visual Studio and the .NET Framework

This document is intended for developers who have upgraded from the .NET Framework version 2.0 (Beta 2) to the .NET Framework version 2.0 release (RTM) and Visual Studio 2005 (Beta 2) to Visual Studio 2005 (RTM).

This document provides descriptions of changes that might cause incompatibilities, information about ways to modify your applications to work around incompatibilities, and information about how to test and run your applications using the .NET Framework version 2.0. This document also provides a list of issues you may encounter while upgrading your development tools from the Beta 2 release of Visual Studio 2005 to the RTM release.

Breaking Changes Overview

Breaking changes are changes related to the .NET Framework or Visual Studio that make certain application and development scenarios behave differently in the new version. 

All known breaking changes in the .NET Framework version 2.0 have been reviewed in detail. We have attempted to be exhaustive in documenting changes. Note that in all of our application compatibility testing, few of these changes were found to seriously impact applications. 

Breaking changes were made for a number of reasons including standards compliance, customer feedback, security, and as fixes for product issues. We believe that most changes will impact only a few users.
As with all Microsoft products, we are looking for more feedback. If you encounter issues with the .NET Framework version 2.0, please report them through the MSDN Product Feedback Center. For issues regarding deployment and questions about compatibility, please email netfxcmp@microsoft.com. 

Functional Areas
This section provides a description of the areas that changed between the .NET Framework version 2.0 (Beta 2) and the .NET Framework release (RTM). It is divided between functional areas of the .NET Framework.

	Section Title
	Description

	.NET Framework 2.0
	Changes that affect the .NET Framework 2.0 programming environment.

	.NET Client
	Changes that affect the .NET client area of the .NET Framework.

	.NET Compact Framework
	Changes that affect the .NET Compact Framework.

	Common Language Runtime (CLR)
	Changes that affect the Common Language Runtime (CLR).

	System.Data Namespace
	Changes that affect the System.Data namespace in the .NET Framework.

	Globalization
	Changes that affect globalization within the .NET Framework.

	Visual Studio Tools for Office
	Changes that affect Visual Studio Tools for Office.

	Visual C++ Programming Language
	Changes that affect the Visual C++ programming language.

	C# Programming Language
	Changes that affect the C# programming language.

	Visual Basic Programming Language
	Changes that affect the Visual Basic programming language.

	ClickOnce Runtime Process
	Changes that affect the ClickOnce Runtime process.

	Visual Studio
	Changes that affect Visual Studio.


.NET Framework Version 2.0
This section provides information about breaking changes related to the .NET Framework version 2.0.

Threading Cancellation Functionality
	
	

	Affected Namespace
	System.Threading

	Description
	The CancellationRegion and CancellationSignal classes of the System.Threading namespace have been removed. In addition, the System.OperationcancelledException, System.NotCancelableException, and System.ICancelableAsyncResult classes are now obsolete. These changes were made to the cancellation structure due to Visual Studio debug issues.

	Modification Needed
	None.


INullableValue Interface
	
	

	Affected Namespace
	System.INullableValue

	Description
	The INullableValue interface, which was used to define the fundamental value and existence properties for nullable types, was removed. It was used as a marker interface to identify a Nullable<T> type. In some cases, a compilation issue occurred due to the use of this interface.

	Modification Needed
	Use the following code snippet instead for a type parameter t:

// [C#]

if (t.IsGenericType() && (t.GetGenericTypeDefinition() == typeof(System.Nullable<>)) { }

' [Visual Basic]

If t.IsGenericType() _

    &&(t.GetGenericTypeDefinition() = _

    Type.GetType(System.Nullable<>) Then
End If


System.Nullable<T>
	
	

	Affected Namespace
	System

	Description
	The Nullable<T> structure has been changed for better null unification across reference and value nulls.
The following interfaces have been dropped from Nullable<T>:

· INullableValue

· IFormattable

· IComparable

· IComparable<Nullable<T>>

· IEquatable<Nullable<T>>

The following methods that were already marked obsolete have been removed:

· int CompareTo(object)

· int CompareTo(Nullable<T>)

· static Nullable<T> FromObject(object) 

· object ToObject()

· string ToString(string)

· string ToString(IFormatProvider)

· explicit operator T(Nullable<T>)

· static bool operator ==(Nullable<T>, Nullable<T>)

· static bool operator !=(Nullable<T>, Nullable<T>)

	Modification Needed
	Ensure that T implements the interface that you want to use for Nullable<T>. See C# Programming Language later in this document for language-specific details.


Boxing and Unboxing of Nullable<T>
	
	

	Affected Namespace
	System

	Description
	Nullable<T> now boxes to a boxed T or a null reference, depending on the value. A boxed T can be unboxed to a value of type T or Nullable<T>.

There is no longer a boxed Nullable<T>. Instead, the boxing operation proceeds as follows:

· If the Nullable<T> instance is null, the result of boxing is a null reference

· If the Nullable<T> instance is non-null, the result of boxing it is a boxed T; boxing removes the nullable wrapper.

Conversely, a boxed T may be unboxed to either T or to a Nullable<T> value.

As a result, methods invoked on boxed Nullable<T> behave the same as those invoked on boxed T. For example, GetType returns T instead of Nullable<T>. In the case of a null value, a method invoked upon boxing will cause a null reference exception.

The Isinst instruction and the corresponding C# operator is return null for boxed null. This is similar to the behavior for reference types (for example, String).

In the boxed form, the compiler cannot determine if the value boxed was of type T or Nullable<T>. For a null value, boxing results in a null reference. The type information is not available in the boxed form.

	Modification Needed
	Check for nulls before invoking methods or operators on boxed Nullable<T>.

If the distinction between T and Nullable<T> is important, use the unboxed form (for example, use typeof instead of GetType)

For serialization of Nullable<T>, provide separate type information to handle null values; the value does not encode it.


.NET Client

This section provides information about breaking changes for the .NET client area of the .NET Framework.

MenuCommands Class
	
	

	Affected Namespace
	System.Windows.Forms.Design

	Description
	The ViewEditPropertiesMode command of the System.Windows.Forms.Design.MenuCommands class was removed. The Edit Properties Mode functionality of the Windows Forms designer was removed, and therefore the supporting command has also been removed.

	Modification Needed
	None.


Behavior Class
	
	

	Affected Namespace
	System.Windows.Forms.Design.Behavior

	Description
	The OnKeyDown, OnKeyPress, and OnKeyUp properties have been removed from the System.Windows.Forms.Design.Behavior.Behavior class.

	Modification Needed
	Use the ON KEY LABEL command.


ColumnWidthChangedEventArgs Class
	
	

	Affected Namespace
	System.Windows.Forms

	Description
	The Column property of the System.Windows.Forms.ColumnWidthChangedEventArgs class has been renamed to ColumnIndex.

	Modification Needed
	Rename references to the Column property to ColumnIndex and recompile.


BindingContext Class
	
	

	Affected Namespace
	System.Windows.Forms

	Description
	The BindingContext.BindingContextChanged and BindingContext.OnBindingContextChanged events have been removed from the System.Windows.Forms.BindingContext class. These members are not used.

	Modification Needed
	None. 


DataGridViewRow Class
	
	

	Affected Namespace
	System.Windows.Forms

	Description
	The System.Windows.Forms.DataGridViewRow class represents a row in a DataGridView control. You use the SetValues method to set the values of the row's cells. This method returns true if all cell values in the row have been set; otherwise, it returns false. Previously, the DataGridViewRow class did not return a value when the SetValues method was called.

	Modification Needed
	None.


DataGridViewCell Class
	
	

	Affected Namespace
	System.Windows.Forms

	Description
	The System.Windows.Forms.DataGridViewCell.EnterUnsharesRow method and the System.Windows.Forms.DataGridViewCell.LeaveUnsharesRow method now include a throughMouseClick Boolean parameter. These two methods are defined in the System.Windows.Forms.DataGridViewCell class, which represents an individual cell in a DataGridView control.

The throughMouseClick parameter is true if a user action moved focus to the cell, or false if a programmatic operation moved focus to the cell.

	Modification Needed
	Include a second parameter of type Boolean for System.Windows.Forms.DataGridViewCell.EnterUnsharesRow and System.Windows.Forms.DataGridViewCell.LeaveUnsharesRow.


Client Application User Settings
	
	

	Description
	Client application user settings will revert to default settings when you upgrade from the Beta 2 to the RTM release. A fix has been made to the location where user settings are stored which accounts for this change. Only the client application user settings are affected during the upgrade; the application itself will run correctly. 

	Modification Needed
	None.


Application Settings Serialization
	
	

	Description
	The string serialization mechanism for ASP.NET profile and .NET client application settings has been changed from using culture-variant serialization to using culture-invariant serialization.
Applications currently using either the ASP.NET profile or the .NET client application settings feature may have culture-specific string representations stored in configuration files or in a database. Strings that are deserialized using the RTM release will now have a different value due to the use of the invariant culture.

	Modification Needed
	For configuration files, edit the property data to use an invariant representation of the value.

For the ASP.NET profile feature, update the rows in the database with the culture-invariant representation of the data.


TreeView and TreeNode Classes
	
	

	Affected Namespace
	System.Windows.Forms

	Description
	The System.Windows.Forms.TreeView.CheckBoxes and System.Windows.Forms.TreeNode.Checked properties are no longer connected to the System.Windows.Forms.TreeNode.StateImageIndex and System.Windows.Forms.TreeNode.StateImageKey properties.

	Modification Needed
	None.


BackgroundWorker Class
	
	

	Affected Namespace
	System.ComponentModel

	Description
	The BackgroundWorker.ReportProgress method has been removed. The System.ComponentModel.BackgroundWorker class is used to execute an operation on a separate thread. The ReportProgress method was used to raise the ProgressChanged event. However, the ReportProgress method has been removed because the user state is not used with the BackgroundWorker class.

	Modification Needed
	None.


MaskedTextBox Class
	
	

	Affected Namespace
	System.Windows.Forms

	Description
	Default values for MaskedTextBox properties have changed. The default value for the MaskedTextBox.TextMaskFormat and MaskedTextBox.CutCopyMaskFormat properties is MaskFormat.IncludeLiterals. The MaskFormat.IncludeLiterals value instructs the MaskedTextBox object to return text input by the user as well as any literal characters defined in the mask. 

In addition, the MaskedTextBox.HidePromptOnLeave property now defaults to false. The MaskedTextBox.HidePromptOnLeave property specifies whether the user sees the prompt characters when the control loses input focus.

	Modification Needed
	Get the current value of the MaskedTextBox control from MaskedTextBox.TextMaskFormat or MaskedTextBox.HidePromptOnLeave during a MaskedTextBox event.


GetPreferredSize Property of Form Controls
	
	

	Affected Namespace
	System.Windows.Forms

	Description
	The GetPreferredSize property of anchored form controls is no longer adjusted with additional pixel padding. Formerly, nine pixels were added to the right of the control if it was anchored left and was within nine pixels of the edge of a form whose System.Windows.Forms.Control.AutoSize property was set to GrowAndShrink. (The System.Windows.Forms.AutoSizeMode.GrowAndShrink value allows the form to grow or shrink to fit its contents.)

This issue affects the following classes and members:

· The Form class.
· The Form.AutoSize property if set to true.
· The Form.AutoSizeMode property if set to GrowAndShrink.
· The Form.Padding property if set to 0,0,0,0.

· The right-most control if its Anchor property is set to left.

	Modification Needed
	Increase Form.Padding.Right of the control.


Windows Forms API Changes
	
	

	Affected Namespace
	System.Windows.Forms, System.Windows.Forms.Design, and System.ComponentModel

	Description
	The following types have been removed from the System.Windows.Forms, System.Windows.Forms.Design, and System.ComponentModel namespaces:

· System.Windows.Forms.ScrollReturnType
· System.Windows.Forms.ScrollType
· System.ComponentModel.AutoEnableState
The following types are now marked internal:

· System.Windows.Forms.NoneExcludedImageIndexConverter

· System.Windows.Forms.Design.ToolStripContainerActionList

	Modification Needed
	None.


CancelRowEdit Event
	
	

	Affected Namespace
	System.Windows.Forms

	Description
	Changes were made to the System.Windows.Forms.DataGridView.CancelRowEdit event. Previously, the System.Windows.Forms.DataGridView.CancelRowEdit event was raised only when the contents of the current cell had changed. Now, the System.Windows.Forms.DataGridView.CancelRowEdit event is raised even if the current cell contents have not changed.

	Modification Needed
	When handling the System.Windows.Forms.DataGridView.CancelRowEdit event, check the System.Windows.Forms.DataGridView.IsCurrentCellDirty property to determine if the cell contents have changed.


AsyncCompletedEventArgs.Error Property

	
	

	Affected Namespace
	System.ComponentModel

	Description
	The System.ComponentModel.AsyncCompletedEventArgs class now throws a System.Reflection.TargetInvocationException exception instead of throwing the original exception.

	Modification Needed
	When trapping exceptions, check the inner exception or check the System.ComponentModel.AsyncCompletedEventArgs.Error property.


RadioButton.TabStop Property

	
	

	Affected Namespace
	System.Windows.Forms

	Description
	The System.Windows.Forms.RadioButton.TabStop property indicates whether the user can set focus on this control using the TAB key. Previously, the System.Windows.Forms.RadioButton.TabStop property defaulted to true. Now, System.Windows.Forms.RadioButton.TabStop property defaults to false.

	Modification Needed
	None.


MDI Automatic Merging
	
	

	Affected Namespace
	System.Windows.Forms

	Description
	MDI automatic merging in Visual Studio has changed. Visual Studio now merges only System.Windows.Forms.MenuStrip objects. You must manually merge System.Windows.Forms.ToolStrip and System.Windows.Forms.StatusStrip objects.

	Modification Needed
	Call the System.Windows.Forms.ToolStripManaqer.Merge or System.Windows.Forms.ToolStripManaqer.RevertMerge methods to perform merging manually.


BindingSource.Items Property

	
	

	Affected Namespace
	System.Windows.Forms

	Description
	The System.Windows.Forms.BindingSource.Items property has been removed from the System.Windows.Forms.BindingSource class, which encapsulates the data source for a form.

	Modification Needed
	To access the items in the System.Windows.Forms.BindingSource type, use the indexer. Individual items in the System.Windows.Forms.BindingSource class can be accessed using the System.Windows.Forms.BindingSource.Item property.


.NET Compact Framework
This section provides information about breaking changes related to the .NET Compact Framework.

EventArgs Classes

	
	

	Affected Namespace
	Microsoft.WindowsCE.Forms

	Description
	The following set methods on read-only properties have been removed:

· Microsoft.WindowsCE.Forms.BalloonChangedEventArgs.Visible
· Microsoft.WindowsCE.Forms.ResponseSubmittedEventArgs.Response
· Microsoft.WindowsCE.Forms.DocumentListEventArgs.Path
There is no need to have set methods on these read-only properties. Setting these properties to a Boolean value does nothing.

	Modification Needed
	None. 


Common Language Runtime (CLR)
This section provides information about breaking changes related to the Common Language Runtime (CLR).

X509Certificate2UI Class
	
	

	Affected Namespace
	System.Security.Cryptography.X509Certificates

	Description
	The System.Security.Cryptography.X509Certificates.X509Certificate2.Display method and the System.Security.Cryptography.X509Certificates.X509Certificate2Collection.Select method have been moved to the new System.Security.Cryptography.X509Certificates.X509Certificate2UI class and now have modified names. The System.Security.Cryptography.X509Certificates.X509Certificate2UI class displays dialog boxes that enable the user to select and view X.509 certificates. 

The System.Security.Cryptography.X509Certificates.X509Certificate2UI class includes the new DisplayCertificate overloaded method and the new SelectFromCollection overloaded method. 

	Modification Needed
	Use the methods in the new System.Security.Cryptography.X509Certificates.X509Certificate2UI class to provide a UI for displaying and selecting X.509 certificates.


System.Threading.Thread Class
	
	

	Affected Namespace
	System.Threading

	Description
	The System.Threading.Thread.Suspend and System.Threading.Thread.Resume methods have been deprecated.

	Modification Needed
	To synchronize threads or protect resources, use other classes in the System.Threading namespace, such as the System.Threading.Monitor, System.Threading.Mutex, and the System.Threading.Semaphore classes.


KeyValuePair Class

	
	

	Affected Namespace
	System.Collections.Generic

	Description
	The System.Collections.Generic.KeyValuePair class now has read-only Key and Value properties.

	Modification Needed
	When instantiating a System.Collections.Generic.KeyValuePair object, pass Key and Value properties in the constructor.


AssembliesVisibleTo Attribute
	
	

	Description
	The AssembliesVisibleTo attribute previously accepted a public key token. Now, the AssembliesVisibleTo attribute accepts only a full public key.

	Modification Needed
	Use the full public key when working with the AssembliesVisibleTo attribute.


System.Data Namespace
This section provides information about breaking changes related to the System.Data namespace of the .NET Framework.

SqlDataReader.GetSchemaTable Method

	
	

	Affected Namespace
	System.Data.SqlClient

	Description
	The System.Data.SqlClient.SqlDataReader.GetSchemaTable method returns a System.Data.DataTable object that describes the column metadata. The System.Data.Common.SchemaTableOptionalColumn.ProviderSpecificDataType column now returns the provider-specific data type of the column based on the Type System Version keyword in the connection string, rather than returning the type of the object.

	Modification Needed
	Use the provider-specific data type returned by the System.Data.Common.SchemaTableOptionalColumn.ProviderSpecificDataType column.


SqlNotificationEncryptionType Enumeration
	
	

	Affected Namespace
	System.Data.SqlClient

	Description
	The System.Data.SqlClient.SqlNotificationEncryptionType enumeration indicated the encryption options for the client listener. This enumeration was never implemented and was removed.

	Modification Needed
	None.


System.Data.SqlTypes.SqlStreamChars Property

	
	

	Affected Namespace
	System.Data.SqlTypes

	Description
	The System.Data.SqlTypes.SqlStreamChars class is now internal.

	Modification Needed
	Use the System.Data.SqlTypes.SqlChars class to wrap a System.Char array or a System.Data.SqlTypes.SqlString instance.


SqlDataReader.GetSqlValue Return Type
	
	

	Affected Namespace
	System.Data.SqlClient

	Description
	The System.Data.SqlClient.SqlDataReader.GetSqlValue method gets an object that is a representation of the underlying System.Data.SqlDbType variant. Rather than returning a System.Data.SqlTypes.SqlString object, the System.Data.SqlClient.SqlDataReader.GetSqlValue method returns a System.Data.SqlTypes.SqlXml object. 

	Modification Needed
	If you need a string representation of the XML value, either call System.Data.SqlClient.SqlDataReader.GetSqlValue or cast the value to a string, as in the following example:

// [C#]

((SqlXml)SqlDataReader.GetSqlValue).Value.ToString()
' [Visual Basic]

((SqlXml)SqlDataReader.GetSqlValue).Value.ToString()


Globalization
This section provides information about breaking changes related to globalization within the .NET Framework.

Persian Calendar Class
	
	

	Affected Namespace
	System.Globalization

	Description
	The Persian calendar class was renamed from System.Globalization.JalaaliCalendar to System.Globalization.PersianCalendar. 

	Modification Needed
	Change references to the old class name and recompile.


DateTimeFormatInfo Class

	
	

	Affected Namespace
	System.Globalization

	Description
	The System.Globalization.DateTimeFormatInfo class defines how System.DateTime values are formatted and displayed, depending on the current culture setting. In order to minimize security concerns, do not use the System.Globalization.DateTimeFormatInfo class to set custom calendars. If a security decision depends on a string comparison or a case-change operation, use the System.Globalization.CultureInfo.InvariantCulture property to ensure that the behavior will be consistent regardless of the culture settings of the system. However, the invariant culture must be used only by processes that require culture-independent results, such as system services. Otherwise, it produces results that might be linguistically incorrect or culturally inappropriate.

	Modification Needed
	Use the .NET Framework built-in calendars within the System.Globalization namespace rather than the System.Globalization.DateTimeFormatInfo class to set custom calendar information.


Visual Studio Tools for Office
This section provides information about breaking changes related to Visual Studio Tools for Office.

VSTView Interface
	
	

	Description
	The Visual Studio Tools for Office VSTView automation interface has been renamed to VSTHostItem.

	Modification Needed
	Update calls to VSTView interface to VSTHostItem.


Visual C++ Programming Language
This section provides information about breaking changes related to Visual C++.

ATL Server — CAtlHttpClient Class
	
	

	Affected Namespace
	CAtlHttpClient

	Description
	The CAtlHttpClient class, which provides support for making requests and receiving responses from HTTP servers, no longer passes user logon credentials for authentication unless the security zone settings allow it. This change increases the security of user credentials. This may break applications that relied on the non-secure method of authentication.

	Modification Needed
	When using the CAtlHttpClient class, call the SetSilentLogonOk method with the parameter value set to true, as in the following example:

CAtlHttpClient::SetSilentLogonOK(true);


Floating-point Control Word Support Functions
	
	

	Affected Assembly
	Msvcr80.dll, Msvcr80d.dll

	Description
	Floating-point control word support functions have been deprecated for applications compiled with /CLR or /CLR:PURE.

The behavior of the floating-point control word support functions is unpredictable when used in managed code. The functions are platform-specific and should not be used in managed code. Deprecation warnings were added to alert developers of this issue. The use of these functions in managed code is unsupported.

	Modification Needed
	Remove the following functions from managed code:

· _clear87
· _clearfp
· _control87
· _controlfp
· _fpreset
· _status87
· _statusfp
You can disable the deprecation warning by using _CRT_MANAGED_FP_NO_DEPRECATE. 


Dynamic Cast from Private Base

	
	

	Affected Assembly
	Rttidata.h

	Description
	A dynamic cast from private base now succeeds.

In the single inheritance case, rather than checking that the target subobject is public within the complete object, a check is made to determine whether the source subobject is public within the target object. 

In the multiple and virtual inheritance cases, the public visibility in the down-cast case is determined, and the public visibility of the source subobject within the complete object in the cross-cast case is also determined.

	Modification Needed
	None.


MFC Wrapper for LoadLibraryEx()
	
	

	Affected Assembly
	Afximpl.h

	Description
	The LoadLibraryEx function maps a specified executable module into the address space of the calling process. To provide additional control for developers, a wrapper has been created called AfxLoadLibraryEx. This new wrapper function replaces LoadLibraryEx.

	Modification Needed
	Instead of calling AfxLoadLibrary, call AfxLoadLibraryEx.


MFC 64-bit Message Map Support

	
	

	Affected Assembly
	Atltime.h

	Description
	Message map support is now 64-bit compatible. Message maps contain one or more macros that specify which messages for a particular class will be handled by which functions.
To make message map support compatible with 64-bit development environment, the second parameter of message maps containing an ON_COMMAND macro was changed to pass a DWORD_PTR rather than a DWORD.

	Modification Needed
	None.


C# Programming Language
This section provides information about breaking changes related to C#.

Compilation Error Due to Implicit Conversion
	
	

	Affected Program
	csc.exe

	Description
	The C# compiler no longer allows the use of a bool? instance in if, while, or for structures. This change avoids accidental use of two-valued logic (true/false) for a three-valued variable.

	Modification Needed
	Check for null value, and then cast to a bool explicitly.


Checked and Unchecked Expressions

	
	

	Affected Program
	csc.exe

	Description
	The expressions checked() and unchecked() are not allowed as statements. Formerly, expressions of the form checked() and unchecked() were allowed to be used as statements. Now this generates a compiler error.

	Modification Needed
	Use checked { } and unchecked { } statements instead (note the curly braces instead of parentheses).


Nullable<T> Does Not Satisfy IComparable Constraint Error
	
	

	Affected Namespace
	System

	Description
	Nullable<T> does not implement IComparable and therefore will not satisfy an IComparable constraint.

A generic taking an argument of type Nullable<T> can no longer have IComparable as a type constraint. Therefore, CompareTo() cannot be used.

	Modification Needed
	Use comparer.Compare() instead of IComparable.CompareTo() where comparer is the default comparer declared as follows:

Comparer<T> comparer = 

   System.Collections.Generic.Comparer<T>.Default;


Cannot Form a Delegate Over Nullable<T> Error

	
	

	Affected Namespace
	System

	Description
	A delegate cannot be created with a nullable member due to Nullable<T> boxing changes.

Because of the changed boxing and unboxing behavior for Nullable<T>, the C# compiler does not allow the following:

// [C#]

delegate T GetT<T>();

int? y = 5;

// The following generates a compiler error.

GetT<int> y_gvod = y.GetValueOrDefault;

	Modification Needed
	None.


Operator "is" Returns true for T and Non-null T?
	
	

	Affected Namespace
	System

	Description
	The semantics of the is operator have been changed according to Nullable<T> boxing and unboxing changes. The following two examples equate to true when x is either T or a non-null T?. Otherwise, each example equates to false. 

// [C#]
// true when x is T or a non-null T?; otherwise, false.x is T? 
// true when x is T or a non-null T?; otherwise, false
x is T 

Given the following initialization of x, y, and z, the Boolean values for b1, b2, b3, and b4 are determined as shown in the following example:

// [C#]

int? x = null;

int? y = 10;

int z = 10;

// False; x is boxed as null, null is 
// always false.

bool b1 = (x is int?);
// True; y is boxed as int, new behavior 
// ensures this is true.

bool b2 = (y is int?); 
// True; z is boxed as int, same as b2 
// (cannot differentiate).

bool b3 = (z is int?); 

// True; y and z are boxed as int, ordinary 
// check applies.

bool b4 = (y is int) && (z is int); 


	Modification Needed
	None.


Visual Basic Programming Language

This section provides information about breaking changes related to Visual Basic.

TypeOf Statement

	
	

	Affected Assembly
	Microsoft.VisualBasic

	Description
	The TypeOf statement now detects when the object used as the first argument cannot hold an instance of the second argument's type. For example, in the following example, TypeOf will always return False:

Dim ex As exception
TypeOf ex is Integer

In these cases, the TypeOf statement now results in a compiler error.

	Modification Needed
	Replace the TypeOf statement with False. This modification will result in the same behavior in the RTM release as it does in the Beta 2 release.


Non-CLS Compliant Return Types

	
	

	Description
	Only methods with valid return types are considered in Visual Basic. 

Some languages can define types that Visual Basic cannot define, such as C++ style pointers. Methods that return such types are now ignored by Visual Basic when invoked late bound. Early-bound cases already ignored those methods.

	Modification Needed
	Create a wrapper in a language that can recognize the method's return type, and invoke the wrapper from Visual Basic.


Overriding Object Members in Structures
	
	

	Description
	Calling overridden or overriding methods in structures now results in behavior similar to the behavior when calling classes.

Structures can override the System.Object class's overridable methods, but for versioning scenarios, where the structure is modified without recompilation of the assembly that uses the structure, the method invocation is incorrect.

For example, if a structure in an assembly does not override the ToString method, and another assembly declares an instance of the structure and calls the ToString method, the System.Object class's version of the ToString method will be correctly called. If the base assembly is replaced with a version where the structure does override the ToString method, the call in the second assembly will still call System.Object class's ToString method. Similarly, if the original assembly did override the ToString method and is later changed to not override the ToString method, the call to the ToString method on the second assembly would result in a run-time exception.

The changes cause the first case to call the overriding ToString method, and the second case to invoke the System.Object class's ToString method.

	Modification Needed
	None.


Namespaces with Different Casing
	
	

	Description
	Visual Basic no longer merges namespaces whose definitions differ only in the casing of their names. It now will generate a separate namespace for each casing. The compiler generates a warning if you define namespaces with different casing in an assembly. Case-sensitive languages that reference Visual Basic assemblies could now produce errors on recompilation, depending on the specific casing that they use.

The previous behavior was non-deterministic. This change provides more consistent behavior.

	Modification Needed
	Correct the casing so that it is consistent for all namespace definitions.


Implementing MustOverride Methods
	
	

	Description
	Methods that are marked as both MustOverride and Overrides cannot be overridden.

If you define a method that re-abstracts an overridable method marked as MustOverride, an error will be produced after overriding the method in a third derived class unless the class is marked MustInherit.

This scenario was possible in earlier versions of Visual Studio by using other languages.

	Modification Needed
	Override the method in an intermediate assembly using a different language.


AppActivate Case-insensitivity

	
	

	Affected Assembly
	Microsoft.VisualBasic

	Description
	Previously, the AppActivate method used the InvariantCulture property when looking for a matching window title and the comparison was case-insensitive. The AppActivate method now uses a case-insensitive ordinal compare when matching the title of the window to activate, which is not subject to linguistic mapping equivalencies.

	Modification Needed
	Provide a title argument that matches the window title without relying on any linguistic mappings.


AppActivate Right-Hand Title
	
	

	Affected Assembly
	Microsoft.VisualBasic

	Description
	The AppActivate method now correctly handles right-hand title matches.

Performing right-hand matches against window titles is important in cases where the window title includes the document name. For instance, a blank Notepad window title is "Untitled – Notepad". Calling AppActivate("Notepad") will now activate this Notepad instance whereas before it would fail. This makes the AppActivate method behavior compatible with the AppActivate method behavior in Visual Basic 6.

	Modification Needed
	None.


CreateObject Case-insensitivity

	
	

	Affected Assembly
	Microsoft.VisualBasic

	Description
	Previously, the CreateObject method used the InvariantCulture property when doing case-insensitive matches between the name of the computer the application is currently running on and the server represented by the ServerName argument. The CreateObject method now uses a case-insensitive ordinal compare to determining if the ServerName argument matches the name of the computer that the application is running on, which is not subject to linguistic mapping equivalencies.

	Modification Needed
	Provide a ServerName argument that does not rely on linguistic mappings.


Zero-Based Collection Object

	
	

	Affected Namespace
	Microsoft.VisualBasic

	Description
	Casting the Visual Basic Collection object to IList and calling the Add method now returns a zero-based index instead of one-based index.

The IList interface defines functions that return zero-based indexes. Previously, calls to the IList.Add method on a Visual Basic Collection object returned a 1-based index.

For instance, the following call now returns a zero-based index representing the location of the added item:

' [Visual Basic]

CTYPE( collection, ILIST).Add(<object>)

	Modification Needed
	Add 1 to the index returned by the ILIST.Add implementation in any code that expects a one-based index.


FileIO Enumerations
	
	

	Affected Namespace
	Microsoft.VisualBasic.FileIO

	Description
	The following Microsoft.VisualBasic.FileIO enumeration values have changed:

· DeleteDirectoryOption
· RecycleOption
· SearchOption
· UICancelOption
· UIOption
It was easy to mistakenly pass a Boolean or an enumeration value of the incorrect type to methods in My.Computer.FileSystem when Option Strict was Off. To aid in the detection of these cases at run time, the enumeration values were changed as follows:

· DeleteDirectoryOption.ThrowIfDirectoryNonEmpty was 0 and is now 4.

· DeleteDirectoryOption.DeleteAllContents was 1 now and is 5.

· RecycleOption.DeletePermanently was 0 and is now 2.

· RecycleOption.SendToRecycleBin was 1 and is now 3.

· SearchOption.SearchTopLevelOnly was 0 and is now 2.

· SearchOption.SearchAllSubDirectories was 1 and is now 3.

· UICancelOption.DoNothing was 0 and is now 2.

· UICancelOption.ThrowException was 1 and is now 3.

· UIOption.OnlyErrorDialogs was 0 and is now 2.

· UIOption.AllDialogs was 1 and is now 3.

	Modification Needed
	If you receive a run-time argument exception when calling a FileSystem method, change the call to use the updated enumeration value. Turning on Option Strict will detect these cases at compile time.


FileLogTraceListener.CustomLocation Property

	
	

	Affected Namespace
	Microsoft.VisualBasic.Logging

	Description
	Setting the FileLogTraceListener.CustomLocation property now has the side effect of setting the FileLogTraceListener.Location property to LogFileLocation.Custom. Previously, setting FileLogTraceListener.CustomLocation to a file path also required setting the FileLogTraceListener.Location property to LogFileLocation.Custom for the log to write to the custom location. This may have an unexpected effect on your application if you were relying on FileLogTraceListener.Location to retain its previous value.

	Modification Needed
	Cache and explicitly set the value of FileLogTraceListener.Location as required.


FileLogTraceListener Date Format
	
	

	Affected Namespace
	Microsoft.VisualBasic.Logging

	Description
	Messages written by the Microsoft.VisualBasic.Logging.FileLogTraceListener class now use UTC (GMT) format when writing dates. Previously, the Microsoft.VisualBasic.Logging.FileLogTraceListener used yyyy-MM-dd format when writing dates.

	Modification Needed
	Note the format change when parsing logs written using the Beta 2 release.


ClickOnce Runtime Process

This section provides information about breaking changes related to the ClickOnce process.

ClickOnce Store Change

	
	

	Description
	ClickOnce applications must be reinstalled after upgrading to the .NET Framework 2.0 RTM release. The details of a ClickOnce application are contained in a store whose format has changed between the Beta 2 and RTM releases. When a ClickOnce application is installed after upgrading to the RTM release, ClickOnce will create a new store.

The Start menu shortcuts for Beta 2 ClickOnce applications will still exist after the RTM release of the .NET Framework 2.0 is installed. When the ClickOnce application is clicked (or a shortcut), users will be re-prompted for trust decision information and the application will be reinstalled in the new store.

The Add and Remove Program Control Panel entries for Beta 2 release applications will still exist. If the user chooses to uninstall a Beta 2 release application that has not been re-installed as described above, ClickOnce will determine that the application is not in the store and the entry will be removed from the Add and Remove Programs item.

	Modification Needed
	It is recommended that you use regedt32.exe to delete the old ClickOnce application store before upgrading to the RTM release. Delete the Apps folder under %userprofile%\Local Settings\Apps and delete the registry key HKCU\Software\Microsoft\Windows\CurrentVersion\SideBySide.


WebBrowser Permissions
	
	

	Description
	The WebBrowser permission for ClickOnce applications has been deprecated in the RTM release. ClickOnce applications that include the WebBrowser permission will not run.
Beta 2 Full-trust and Internet-zone ClickOnce applications will install and run on the RTM release. Beta 2 intranet-trust ClickOnce applications will not work on the RTM release because the WebBrowser permission has been deprecated. In addition, Beta 2 release ClickOnce applications that have custom permission sets that includes the WebBrowser permission will not work.

	Modification Needed
	It is recommended that you re-publish the ClickOnce application using the RTM release. Another option is to remove the WebBrowser permission from the TrustInfo section of the application manifest. This will require the application to be resigned with Mage.exe, an SDK tool.


Visual Studio
This section provides information about breaking changes related to Visual Studio.

Visual Studio Settings

	
	

	Description
	The format for the Visual Studio settings file has changed. Settings files created using the Beta 2 release are not guaranteed to be compatible with those in the RTM release of Visual Studio. You should not expect to be able to transfer settings files from the Beta 2 release to the RTM release, although this may work in some cases. When you start Visual Studio for the first time after installing the RTM release, only the default settings will be applied to your environment. This will overwrite any customizations and settings that you may have applied to the Beta 2 release of Visual Studio. This is the expected behavior, because some Beta 2 release settings may no longer be applicable.

	Modification Needed
	None.


Machine.config File Changes

	
	

	Description
	The Beta 2 release of the Enterprise Library Application sample code block will not run on the RTM release.

	Modification Needed
	Recompile the sample code block.


Visual C++ Beta 2 Project Open Error

	
	

	Description
	When opening a Visual C++ project in the RTM release of Visual Studio, you might receive an error under these circumstances:

· A project created using the Beta 2 release was most recently loaded on a computer where Visual Studio was installed in a different location than on the current computer.

· The project paths have changed.

	Modification Needed
	Edit the project settings file. In Solution Explorer, right-click the dimmed project node and then select Edit projectname.vcproj, which displays the file in the XML editor. Change the value of the <InheritedPropertySheets> tag to $(VCInstallDir)VCProjectDefaults\UpgradeFromVC70.vsprops, and then reload the project.


Errors When Deploying Device Projects to the Device Emulator
	
	

	Description
	You may experience one or more of the following error conditions when you deploy your device application to the device emulator after installing the RTM release of Visual Studio 2005.
· The following error message is displayed as soon as the device emulator starts:
Failed to open the VPC Network Driver. Verify that the driver is installed, or install the driver from the Web download location at http://go.microsoft.com/fwlink/?linkid=46859

· The soft keys in the Smartphone emulator are mapped incorrectly. For example, pressing the left soft key while in the home view results in 1 being entered.

· The following error message is displayed:
The configuration data for this product is corrupt. Contact your support personnel.

· The error message "Connect to Device Failed" is displayed with the following additional information:
All attempts to connect to the deployment target at port 5654 have failed. Addresses attempted:

172.26.120.122;fe80::203:ffff:feaf:745f%6;fec0::f70f:0:5efe:172.26.120.122%1;3ffe:8311:ffff:f70f:0:5efe:172.26.120.122;fe80::5efe:172.26.120.122%2;::1;fe80::1%1. 

The device security configuration may have disallowed the connection. Ensure that you have the appropriate certificates on your device for development. Review your SDK documentation for proper security settings for connecting to this device.

	Modification Needed
	Perform the following steps.

Note   It is important that Visual Studio 2005, the device emulator, and the device emulator manager are not running when you are performing these modifications.

1. For each user on the computer, remove the %userprofile%\Local Settings\Application Data\Microsoft\CoreCon\1.0 folder and all files under it.

2. For each user on the computer, rename the %userprofile%\Application Data\Microsoft\Device Emulator\ folder to %userprofile%\Application Data\Microsoft\Device Emulator_B2\.


ASP.NET
This section provides information about breaking changes related to ASP.NET.

Unique Class Names

	
	

	Description
	ASP.NET now generates unique class names for code-behind classes and generated classes.
Previously, the default ASP.NET compilation model used batch compilation, which compiled dependent classes when compiling a page. As a result, under some circumstances, applications could throw compilation warnings or errors.

ASP.NET now includes subfolder names as part of the class's namespace, thereby guaranteeing uniqueness for generated classes. When generating derived classes, ASP.NET generates a class that is based on the folder structure to also ensure uniqueness.

	Modification Needed
	None.


HTML Default Validation Schema
	
	

	Description
	The default validation schema for HTML rendering has been changed to XHtml 1.0 Transitional.
Previously, the <xhtml11Conformance> section supported the enableLegacyRendering attribute to revert rendering to XHTML version 1.1-based rendering.
The <xhtml11Conformance> section has been changed to <xhtmlConformance> and supports the mode attribute which can be set to Legacy, Transitional, or Strict.

	Modification Needed
	If you need to validate HTML schema, set the mode attribute in the <xhtmlConformance> section to Legacy, Transitional, or Strict.


Events for Non-Visible Controls
	
	

	Description
	Events are not raised for controls that are not visible.
In the Beta 2 release, controls did not validate events. If the control was not visible and a forced postback was made to the control, the control's corresponding event would be raised. In the RTM release, this situation will cause an invalid postback or a callback exception.

	Modification Needed
	You can set the System.Web.Configuration.PagesSection.EnableEventValidation property or the System.Web.UI.Page.EnableEventValidation property to false to turn event validation off.


ICallbackEventHandler.GetCallbackResult Method
	
	

	Affected Namespace
	System.Web.UI

	Description
	The GetCallbackResult method was added to the ICallbackEventHandler interface to enable asynchronous data source controls to work with callbacks.
In the Beta 2 release, data source controls implemented asynchronously did not work from a callback request. The point at which the callback was handled happened before the asynchronous completion point in the page request lifecycle.
In the RTM release, the ICallbackEventHandler interface now includes a GetCallbackResult method, which is called after the asynchronous completion point.

	Modification Needed
	None.


ASP.NET Personalization Database Schema

	
	

	Description
	The ASP.NET personalization database schema has changed since the Beta 2 release. Any data stored while running an ASP.NET Web application using the Beta 2 release will fail to load in the RTM release.

	Modification Needed
	If you use SQL Server, use the following command from the command prompt:

aspnet_regsql –A all –D aspnetdb –E –S <sqlserver name>
If you use Microsoft SQL Server Express Edition, follow these steps:

3. Attach the database.

4. Run Aspnet_regsql.exe.

5. Detach the database.


Page.CreateStateFormatter Method

	
	

	Affected Namespace
	System.Web.UI.Page

	Description
	The System.Web.UI.Page.CreateStateFormatter method has been moved into the existing System.Web.UI.PageStatePersister.StateFormatter property. The System.Web.UI.Page.CreateStateFormatter method has been removed.

	Modification Needed
	Use the Page.CreateStateFormatter method instead of the System.Web.UI.PageStatePersister.StateFormatter property.


Aspnet_regiis.exe Utility Argument Change
	
	

	Affected Program
	aspnet_regiis.exe

	Description
	The format of the -app argument for the aspnet_regiis.exe utility has changed. The –app argument specifies the virtual path of a Web application. The new format of the –app argument is:

-app /<application name>

	Modification Needed
	Modify any existing scripts that execute the aspnet_regiis.exe command with the -app argument.


WebPart File Format

	
	

	Description
	The format of the Web Parts control description (.WebPart) file has been updated in the RTM release. The update enables both ASP.NET and Windows SharePoint (WSS) to correctly determine the version of the .WebPart file. 
Exported .WebPart files from the Beta 2 release of ASP.NET 2.0 will fail when imported in the RTM release, because these files lack the xmlns attribute in the <webPart> element.
The data in the .WebPart file has not changed.

	Modification Needed
	Modify the .WebPart file to include the xmlns attribute with the <webPart> element as in the following example:

<webPart xmlns="http://schemas.microsoft.com/WebPart/v3">


System.Web.UI.IPageHeader

	
	

	Affected Namespace
	System.Web.UI

	Description
	System.Web.UI.IPageHeader class has been replaced with the System.Web.UI.HtmlControls.HtmlHead class to represent a server-side <head> element in an ASP.NET Web page.

	Modification Needed
	Change references to the System.Web.UI.IPageHeader class to System.Web.UI.HtmlControls.HtmlHead class.


Relative References in the Configuration File
	
	

	Description
	Relative path references are no longer allowed for controls and master pages in the configuration file.

Controls registered in the configuration with the src attribute set to a relative path must now be set to an application path. Similarly, the masterPageFile attribute in the configuration must be set to an application path.

	Modification Needed
	Update the src attribute for controls and the masterPageFile attribute for master pages in the configuration file. These attributes must use application path references rather than relative path references.


Web Project Global Settings and Project Policy Settings

	
	

	Description
	In the Beta 2 release, if you set project global settings (or if you applied a security policy, which uses project global settings), ASP.NET created a Vwdsettings.xml file in the Web site to store the settings In the RTM release, the name of this file has been changed to Vwd.webinfo. Project global settings specified in the Beta 2 release will not be applied in the RTM release.

	Modifications Needed
	Rename the Vwdsettings.xml file to Vwd.webinfo and then close and re-open the Web site.
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