Visual Basic 8 Improvements
by Đonny
Introduction
I'm a Visual Basic programmer. I use to develop both – WinForms and ASP WebForms. This document presents futures that I found to be missing in Visual Basic 8. Everybody can decide individually which of these futures are missing to him. I must mention one article from MSDN here: http://msdn.microsoft.com/library/default.asp?url=/library/en-us/dnvs05/html/vb9overview.asp (Nov 2006). It's an overview of upcoming VB9 language. There is mentioned set of nice futures in the article that will be included in new version of language. I present another set of futures here. These futures can be mostly combined with no limitations. But my futures aren't mostly as revolutionary as e.g. LINQ.
There are several questions that apply on more improvements. The main question is: Is it necessary? or: Should it be added to the language? Let's read and decide! Some of improvements mentioned probably are not CLS/.NET compliant. Then there is a question: Should it be implemented only for VB or should it be globally accessible from other languages? The answer depends on if the improvement is so 'nice' that CLS/.NET should be altered because of it.
Revision from 22 November 2008: Some time has passed since I’ve written first version of this document. Now I’m revising it, comparing with actual state of Visual Basic 9 and with new proposal of upcoming VB 10 (http://code.msdn.microsoft.com/vbfuture (Nov 2008)). I’ve added background colors to distinguish usefulness of certain improvements. Especially I’ve found several improvements as strange as I’ve marked it with pink background color. I’ve also added CLI relationship notes.
Additionally, walking through ‎[3], I’m correcting/updating current suggestions and adding new – the ones from ‎[3] I like (and understand).
Revision from 25 January 2009: ‎77 ÷ ‎80 added.
Revision from 31 May 2009: ‎81 ÷ ‎86 added, added pictogram characters, revision influenced by VB 10 Beta 1. 
Color coding & pictograms:
Background/Foreground:
White/black – normal (☓ and ✚ used)
✔	Light gray/gray – already implemented
✖	Pink/ugly red – strange, not recommended
★	Orange/red – Highly wanted
☆	Light green/blue - Very useful
☓	Too strange/not very useful
✚	Nice to have
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[bookmark: _Toc231571435]☓	Multiple inheritance
Requires changes in CLI
What exactly?
One class can inherit from more than one class.
Why?
Because it can be sometimes useful. Sometimes you need to use functionality that is already implemented in several classes in one class. Or when some method need object of concrete type, you need to pass your class there, but you also need to derive from some other class.
Possible limitations
In C++ there are no limitations of this inheritance. But programmer has to exactly know what he is doing. I think that there is no need to allow class to inherit from two classes that derive from common ancestor (other than Object).
Questions
How to deal with members in parent classes that have same name? Sometimes it's possible to distinguish them like when they are overloaded. For cases when it is not possible is necessary to create some scope resolution model: e.g. MyBase.ClassA.Sub1 (or only ClassA.Sub1) for using. For overriding MyBase can be used, too, but as shortcut it can be omitted: e.g. Overrides Sub ClassA.SubA() or Overrides Sub MyBase.ClassA.SubA; or some by-keyword resolution (like when using interfaces) can be done: e.g. Overrides Sub SubA() Overrides ClassA or Overrides SubA() Overrides ClassA.SubA. This is connected with next another improvement – name independent overriding.
Example
This example combines more than one syntax that I suggest as alternatives:
Class ClassA
    Overridable Sub Sub1()
    End Sub
    Overridable Sub Sub2()
    End Sub
End Class

Class ClassB
    Overridable Sub Sub1()
    End Sub
    Overridable Sub Sub2(ByVal x As Integer)
    End Sub
End Class

Class ClassAB
    Inherits ClassA, ClassB
    Sub Sub1() Overrides ClassA
        MyBase.ClassA.Sub1()
    End Sub
    Overrides Sub1 Overrides ClassA.Sub1
        ClassA.Sub1
    End Sub
    Public Overrides Sub Sub2()
        MyBase.Sub2(7)
    End Sub
End Class
[bookmark: _Toc215081691][bookmark: _Toc231571436]✚	Name independent overriding
N/A if can be done without changes in CLI
What exactly?
Allow overriding possibilities that are independent on method names. The same model is used when implementing interfaces.
Why?
It can sometimes make code better readable when you can name overridden methods as you want. I think that this model become necessary when implementing multiple inheritance.
Possible limitations
I see no limitations. Do not liquidate contemporary way of inheritance, its useful.
Questions
Use two or one Overrides keyword? It's a question of making code good readable. Probably one keyword is better like Implements.
Example
Class cls
    Public Overrides Function GetName() As String Overrides ToString
        Return MyBase.ToString()
    End Function
    Public Function IsEqual(ByVal obj As Object) As Boolean _ 
Overrides Equals
        Return MyBase.Equals(obj)
    End Function
End Class
[bookmark: _Toc215081692][bookmark: _Toc231571437]✚	Name dependent implementing
Can be done without change in CLI
CLI can utilize it
What exactly?
It's something opposite than previous improvement. Make Implements syntax as short as Overrides.
Why?
Because when you implements only one interface or you implement interfaces that has no conflict of its methods, this way can be shorter and easier readable. Do not liquidate contemporary way of implementing because it's necessary.
CLI can utilize it. For example lest have interface I with method Add(string). Lets have class A with method Add(string) (which does not implement I). Than have class B Inherits A Implemnents I. The Implements I is everything that is needed for B to implement I, because CLI automatically chooses A.Add for implementation of I.Add.
Possible limitations
This cannot be used when there is some name conflict between interfaces being implemented.
Questions
How to determine if member implements interface member or not? http://msmvps.com/blogs/bill/archive/2007/10/05/vb-10-thoughts-part-2.aspx answers that by using different keyword than Implements, say Implies. If Implies is used, interface member are implemented by name and signature, if Implements is used, Implements must be used with each member.
Example
Interface Ix
    Sub x()
End Interface
Class c : Implies Ix
    Public Implements Sub x()
    End Sub
End Class
[bookmark: _Ref150013489][bookmark: _Toc215081693][bookmark: _Toc231571438]✚	Shared members and ☓ CTors in interfaces
Partially needs changes in CLI
What exactly?
Allow shared members to be part of interfaces and allow constructors to be member of interfaces. There is also question of protected members of interfaces. Mainly operators in interfaces can be very useful.
Why?
To allow programmers to define shared members and constructors that implementing class must contain. Both are useful. By protected members of interface I mean members that will be declared protected in the interface and then protected in implementing class.
Possible limitations
The less limitations the better! I see no limitations for those shared members and constructors. Protected members can be implemented also, but limited to the classes, structures cannot contain them. But pure-shared interfaces can be implemented by modules.
Questions
Allow Shared Sub New, will it be useful? I'm not sure, possibly not.
How deal with types of operators (and other methods)? It may be useful to define operator that accepts operand of interface type as well as it can be useful to define operator that accepts only operand of type of implementing class, lets call this type Me.
Examples
Interface IRich
    Sub A()
    Shared ReadOnly Property Prp() As Boolean
    Protected Sub Prot()
    Sub New(ByVal Param As String)
    Shared Operator=(ByVal a as IRich,ByVal b as IRich)
    Shared Operator-(ByVal a as Me)
End Interface
[bookmark: _Toc215081694][bookmark: _Ref215144056][bookmark: _Toc231571439]✚	More constraints for generic parameters
Needs changes in CLI
What exactly?
Now it is possible to declare some constraints to generic parameters like that it must implement some interface or inherit from some class or that it must have constructor. I like to force these generic parameters to have exactly defined constructor, to support specific operator, to be enum or to have specific member.
See also ‎61.
Why?
Constructor: in order to be able to create instances easily and with specific parameters.
Operator: in order to perform some operations using operators.
Enum: It's a nice future, I think. I'm not sure if this is very useful or if this can be realized.
Members: This is duplicity to forcing type parameter to implement some interface, but it can be useful in situations when type being passed to generic is not yours – you cannot modify it, you cannot make it implementing some interface.
This can also allow inheriting from generic type parameters.
Possible limitations
The list of constraints can easily start to be very long. So, think about another ways of solving this issue like improvements 4, 6 and 13. Those are ways how to make possible everything mentioned in the Why? section (except Enums) without changing current constraint model.
Questions
Enum – yes or no? It's a question if this is really useful. But partially yes. Programmer is sure that type passed is enum and can use enum-specific operation like getting name of member etc.
Is it necessary? I thing that some way how to make types passed into generics to implement something (member, shared member, operator, CTor) is necessary. But as mentioned in the possible limitations section, there are more possibilities how to do it.
Examples
Public class c(of _
        T1 As New(Integer, String), _
        T2 As {Enum, New}, _
        T3 As +(T3,T3) As T3, _
        T4 As CType(Char()) As T4,
        T5 As Protected Function GetName As String
    )
End Class

Public Class c2(Of T)
    Inherits T
End Class
[bookmark: _Ref150013504][bookmark: _Toc215081695][bookmark: _Toc231571440]✔	TypeDef (synonyms)
Already possible using Imports
What exactly?
I need some way to define shortcut to long name of type.
Why?
There can be really long names of type e.g. List(Of Dictionary(Of String(,,)(,)(), ICollection(Of String))). I really dislike rewriting or copying them everywhere I need it use.
Possible limitations
This is not question of limitations; this is question of what will be allowed. I think that everything that is allowed after the As keyword may be allowed as declaration of shortcut. May be there can be some "bonus".
Questions
Which syntax? It's always problem when adding new keyword to the language. So we can use existing keyword e.g. Alias and/or Declare or reincarnate old Type keyword from VB6 (which is probably not good idea, because Type if widely used for System.Type).
What about that "bonus" mentioned above? It's probably question of unnecessary improvement like automatic constructor call or arrays with predefined bounds.
What type show in debugger, GetType? Original. Ignore the existence of an alias.
What about reflection? Hide aliases to the reflection. Allow no attribute on it (but it can be another enhancement – automatically added attributes). It's just something like macro.
Examples
'Syntax 1
Public Type StringList As List(Of String)
'Syntax 2
Public Declare SringList As List(Of String)
'Syntax 3
Public Alias StringList As List(Of String)
'Automatic CTor call
Public Alias StringList As New List(Of String)
Public Alias strlstWithHello As New List(Of String)(New _     String(){"Hello"})
'Array bounds
Public Alias ByteArray10_10 As Byte(10,10)
'Usage
Dim x As StringList 'Dim x As List(Of String)
Dim x As StringListN 'Dim x As New List(Of String)
Dim b As ByteArray10_10 'Dim b(10,10) As Byte
[bookmark: _Toc215081696][bookmark: _Toc231571441]✚	Incrementing and decrementing operators
Does not need change in CLI
Easy to implement
What exactly?
C++, C#, Java, PHP, … – many languages have it. What I'm talking about? Post/pre – incrementing/decrementing operators – ++, --. These operators are used as shortcut to += 1 / -= 1, but it do more – it produce value.  I think that there is no need to have as rich model of overloading operators as in C++ – these operators can behave only as shortcut to += 1 / -= 1, that are also not overloadable.
Why?
It allows you to increment/decrement variable and get value of it in single statement.
Possible limitations
As I wrote above, there is no need to make these operator overloadable, even if += and -= are also not overloabable. These operators may be limited only to types that define +/- operator with numeric value on the right side and returning the same type that is on the left side.
Questions
What about iterators? As suggested above the operator is only shortcut to existing + or – operator. So it is not usable with iterators. In the C++ language it is common habit to move iterator to next value using ++ operator. So, think about possibility of special overloading of this operator, but with support for it to be only shortcut.
Which operator to use when class defines +/- operators with right side of Integer, Byte, UInteger etc.? The priority of usage must be exactly declared e.g. SByte, Byte, Short, UShort, Integer, UInteger, Long, ULong, Single, Double, Decimal. This produces another question: Must the ++ operator return value of same type? It's a question of usability of returning another type.
Examples
Class Class1
    Sub A()
        Dim i As Integer = 8
        Dim b As Integer = 4
        i++ 'i now contains 8
        b=i++ 'b contains 8, i 9
        b = ++i 'i contains 10, b 10
    End Sub
End Class
Structure CanBeUsed 'The ++ operator can be used with this structure
    'When applying precedence given as example this + operator will 
'be invoked when the ++ is used
    Public Shared Operator +(ByVal a As CanBeUsed, ByVal b As _
Integer) As CanBeUsed
    End Operator
    Public Shared Operator +(ByVal a As CanBeUsed, ByVal b As _
		Decimal) As CanBeUsed
    End Operator
End Structure

Structure CannotBeUsed 'The ++ operator cannot be used with this 
'structure
    'This + operator cannot be used for ++ because it's right operand 
'is not number
    Public Shared Operator +(ByVal a As CannotBeUsed, ByVal b As _
String) As CannotBeUsed
    End Operator
    'This + operator cannot be used for ++ because it's left operand 
'is not of type CannotBeUsed and right operand is not number
    Public Shared Operator +(ByVal a As String, ByVal b As _
		CannotBeUsed) As CannotBeUsed
    End Operator
    'This + operator cannot be used for ++ because it's return value 
'is not of type CannotBeUsed
    Public Shared Operator +(ByVal a As CannotBeUsed, ByVal b As _
		SByte) As Char
    End Operator
End Structure

'Example when special overload of ++/-- is allowed
Class Trida
    'This - operator will not be used for -- because there if defined 
'special operator --
    Public Shared Operator -(ByVal a As Trida, ByVal b As Long) As _
Trida
    End Operator
    Public Shared Operator --(ByVal a As Trida) As Trida 
    End Operator
End Class
[bookmark: _Toc215081697][bookmark: _Toc231571442]✔	Ternary operator
Already possible in 9.0 using the If operator
What exactly?
The ?: operator like in C++, C#, Java, PHP. This not overloadable operator accepts one (first) operand of Boolean type (or type that can be implicitly converted to boolean) and two operands of same type (that determines the type of return value). If first operand is True then second operand is returned otherwise third. Only operand that will be returned is computed (like AndAlso). This is the difference from the iif function.
Why?
Because the iif is not enough – it computes both values, because it's a function.
Possible limitations
The precedence of operator must be defined. Code between ? and ! behaves like between ( and ).
Questions
What about operands 2 and 3 of different types? There are more solutions: 1) Do not allow it. 2) Allow it only for intrinsic types and return value of wider type. 3) Determine type at runtime – return object (like iif).
What about improving iif? There is another possibility to solve this issue: To elevate iif to keyword. But I think that new operator if better way because the code if better readable and shorter and because operator is used in other languages. There can be also problem with existing code when creating new keyword – e.g. I've programmed my own typed generic iif(of T) function.
Examples
i=True?"True":"False" 'returns True
[bookmark: _Toc215081698][bookmark: _Toc231571443]✖	Custom operators
Does not need changes in CLI
What exactly?
This improvement falls into category 'bonuses and unnecessary toys'. I think that sometimes it can be useful to declare custom operator that has no standard semantic. There are several free characters with no function (%, ;, §, |, @, $, …). Some of them can be reserved for custom operators.
Why?
Because using operator is quicker and sometimes more intuitive then using functions.
Possible limitations
There is no need for special limitations that doesn't apply on standard operators.
Questions
Unary or binary? The answer depends on hardens of allowing one symbol to be once unary and once binary. If it is possible allow custom operators to be both – unary and binary. If it is not possible, reserve some characters for unary and some for binary.
What about shortcut operators? It may be useful to have automatically declared shortcuts to custom operators. Like += is shortcut to +, $= may be shortcut for $. 'Supershortcut' like ++ may be short cut for +, §§ may be shortcut to §. There is question if so-called 'supershortcuts' can be generally declared and if it will be useful. But may be assigning shortcuts are useful.
Examples
Class WithCustOps
    Public Shared Operator @(ByVal a As Integer, ByVal b As _
WithCustOps) As ULong
    End Operator
    Public Shared Operator @(ByVal a As WithCustOps) As WithCustOps
    End Operator
    Public Shared Operator §(ByVal a As WithCustOps, ByVal b As _
WithCustOps) As WithCustOps
    End Operator
End Class

'Usage:
Dim x As New WithCustOps, int As Integer, b As New WithCustOps, r As ULong
r=-int @ @(b § x)

[bookmark: _Toc215081699][bookmark: _Toc231571444]★	Assign-through operator
Does not need changes in CLI
What exactly?
There is lexical-element-level difference between equality and assign operator in C#, C++, Java or PHP. It's possible to use multiple assign operators in those languages and assigning operation produces value, so it can be used inside an expression. I hope everybody knows. Those are C# examples:
int x, y, z;
x = y = z = 12; //Assigns 12 into x, y nad z
y = (z = 9) + 3;//Assigns 9 to z and 12 to y
In Visual Basic the distinction between assigning and comparison operator is done by context. The result of middle C# statement in VB is that y and z remains unchanged and False is assigned to x.
I like Basic to include such possibility like C#. E.g. via out of mind operator :=. I don't like to change semantic of = operator. I don't like to == comparison operator to be introduced. I rather like to introduce second assign operator (:=) that produces value.
Why?
Because it allows programmers to assign to more than one variable in each statement and it also allows them to use the 'results' of an assignment.
Possible limitations
I see no limitations. (But assignment generally can be used only on so-called left side values.)
Questions
Syntax? ‎[3] suggests syntax like (a, b) = 3. I think that := is more useful as it can be used inside expressions. What I want is not multiple assignment statement but assigning expression, which can be used inside expressions (as shown in examples).
Examples
Dim x, y, z As Integer
      x = y := z := 7 'x = 7 : y = 7 : z = 7
      x := y := z := 7 'Same as above
      x = y := z = 7 ' y = (z = 7) : x = y 'True
x = (y := 12) + 3 'y = 12 : x = y + 12
[bookmark: _Ref150102446][bookmark: _Toc215081700][bookmark: _Toc231571445]☆	Implement/override read-only by read-write and protected by public
Does not need changes in CLI
What exactly?
Imagine situation when you are implementing an interface that contains read-only property. But in your class the property should be read-write. You must write two properties – one read-only and one read-write (or worse write-only). I like to be able to implement read-only or write-only property with read-write one. I also like this principle to work when overriding.
I also like to be able to override/implement lower access level with higher.
Why?
Because I think that contemporary limitations are stupid.
Possible limitations
There are no limitations with overriding read/write-only with read-write. There can be some limitations of overriding method with restricted access with method with less restricted access. E.g. Protected cannot be overridden with Friend, because nobody knows which of them is more restrictive. I think it's only example.
Questions
What about Private Overridable? Since it's possible to access private members from nested classes/structures this question is actual. There is no need to restrict this. The question is if there is need to allow this.
Examples
Interface IReadOnly
    ReadOnly Property RO() As Byte
End Interface

Class ReadWrite : Implements IReadOnly
    Public Property RO() As Byte Implements IReadOnly.RO
        Get
        End Get
        Set(ByVal value As Byte)
        End Set
    End Property
End Class

Class Upper
    Public Overridable WriteOnly Property x()
        Set(ByVal value)
        End Set
    End Property
End Class

Class Supper : Inherits Upper
    Public Overrides Property x() As Object
        Get
        End Get
        Set(ByVal value As Object)
        End Set
    End Property
End Class

Class HasProtected
    Protected Overridable Sub Prt()
    End Sub
End Class

Class HasPublic : Inherits HasProtected
    Public Overrides Sub Prt()
        MyBase.Prt()
    End Sub
End Class

Class PrivateOverridable
    Private Overridable Function XA() As Long
    End Function
    Class PrivateOverrides : Inherits PrivateOverridable
        Protected Overrides Function XA() As Long
        End Function
    End Class
End Class
[bookmark: _Toc215081701][bookmark: _Toc231571446]✚	Declare that method implements a delegate
Does not need changes in CLI
What exactly?
I need some way to explicitly mark method (or event) that it is compatible with specific delegate(s) or events. The improvement of this improvement can be 32.
Why?
In order to be sure that they are compatible. There can be some intellisense support like: I type Sub MySub Implements MyDelegate and editor automatically adds correct header for MySub to be compliant with delegate MyDelegate.
Possible limitations
Because this is only declaration tat is checked at compile time, there should be limitations. There is one limitation with using Implements keyword – see 33.
Questions
Which keyword use? First choice is Implements keyword, but it's long :-(, so another shorter keyword can be used – e.g. Is. But it's detail. Or this issue can be solved not via keyword but via attribute. Design and compile time check is important!
Should the Delegate keyword be present? It's also question of length of statement and its readability. This question doesn't apply if this will be done through attribute.
Examples
Delegate Sub Proprty(ByVal index As Integer)

Class Tř
    'Implements syntax with Delegate keyword 
    Public Event Ivent(ByVal index As Integer) Implements Delegate _
Proprty
    'Is syntax without Delegate keyword. Combination of Handles is
'shown
    Public Sub a(ByVal i As Integer) Is Proprty Handles MyClass.Ivent
    End Sub

    'Usage of attribute
    <IsDelegate(GetType(Proprty))> _
    Public Sub at(ByVal i As Integer)
    End Sub
End Class

' AttributeTargets.Property only when 32 takes effect
<AttributeUsage(AttributeTargets.Method Or AttributeTargets.Event _
Or AttributeTargets.Property)> _
Public NotInheritable Class IsDelegateAttribute : Inherits Attribute
    Private _Delegate As Type
    Public Sub New(ByVal [Delegate] As Type)
        If Not [Delegate].IsSubclassOf(GetType([Delegate])) Then _
            Throw New ArgumentException( _
"Delegate must be of Delegate type", "Delegate")
        _Delegate = [Delegate]
    End Sub
    Public ReadOnly Property [Delegate]() As Type
        Get
            Return _Delegate
        End Get
    End Property
End Class
[bookmark: _Ref150013538][bookmark: _Toc215081702][bookmark: _Toc231571447]✚	External implements
Either need changes in CLI or must be implemented like duck-typing
What exactly
Way to declaratively say that some type which you don't have access into (you cannot modify it) implements some interface that it natively doesn't implement. (strange definition) The idea is that you have some type e.g. System.Collections.Generic.Queue(Of T) and you have another type (your own class) e.g. called PriorityQueue(Of T). This PriorityQueue(Of T) implements your interface IQueue(Of T). Then you have some method that accepts parameter of type IQueue(Of T) and you need pass instance of Queue(Of T) to it. You know that Queue(Of T) implements all necessary methods, present in IQueue(Of T)(Enqueue, Dequeue, etc.); you only have to make Queue(Of T) (or mark as being) implement IQueue(Of T). See http://www.codeproject.com/cs/library/nduck.asp, it's somethink like this.
Why?
It supports strongly typed programming. The workaround to this is to use late binding, but it's terrible.
Possible limitations
All limits are artificial! IMHO this can be applied onto classes as well as onto structures, intrinsic or even interfaces! It can work with 4 and 11. Compiler should use this declaration to get information of types from it, editor to get intellisense information and both should check if the declaration is truth.
Questions
Syntax? I present 4 possible syntaxes in the example – short and long both inside interface and outside interface. The sort syntax is used simply when names of methods in interface and in target class are equal, long is used when not. Inside interface is used when you are declaring this in time you are developing the interface. It can have some advantages like that it is automatically imported with interface. Outside interface syntax is used when you don't wont or you haven't access to the interface being implemented. It's possible to choose other keywords. I think that at least sort and long outside syntax should be supported.
Examples
'The Interface
Interface IQueue1(Of T)
    ReadOnly Property Count() As Integer
    Sub Enqueue(ByVal item As T)
    Function Dequeue() As T
    ReadOnly Property Top() As T
    Sub Clear()
End Interface

'Classic (contemorary the only) way
Class QueueImplements(Of T) : Implements IQueue1(Of T)
    ReadOnly Property Count() As Integer Implements IQueue1(Of _
T).Count
        Get
        End Get
    End Property
    Public Sub Enqueue(ByVal item As T) Implements IQueue1(Of _
T).Enqueue
    End Sub
    Public Function Dequeue() As T Implements IQueue1(Of T).Dequeue
    End Function
    Public ReadOnly Property Top() As T Implements IQueue1(Of T).Top
        Get
        End Get
    End Property
    Public Sub Clear() Implements IQueue1(Of T).Clear
    End Sub
End Class


'The class that implements nothing
Class QueueNotImplements(Of T)
    ReadOnly Property Count() As Integer
        Get
        End Get
    End Property
    Public Sub Enqueue(ByVal item As T)
    End Sub
    Public Function Dequeue() As T
    End Function
    Public ReadOnly Property Top() As T
        Get
        End Get
    End Property
    Public Sub Clear()
    End Sub
End Class

'The short out-interface syntax (example of keywords tha can be used)
'Only say that class QueueNotImplements implements interface IQueue1
Declare QueueNotImplements(Of T) Implements IQueue1(Of T)


'The Interface (another names)
Interface IQueue2(Of T)
    ReadOnly Property Počet() As Integer
    Sub Vlož(ByVal item As T)
    Function Vyjmi() As T
    ReadOnly Property Vrch() As T
    Sub Vyčisti()
End Interface


'The long out-interface snytax (example)
'Say that class QueueNotImplements implements interface IQueue1
'and specify methods mapping
Custom Declare QueueNotImplements(Of T) Implements IQueue2(Of T)
    Count Implements Počet
    Enqueue Implements Vlož
    Dequeue Implements Vyjmi
    Top Implements Vrch
    Clear Implements Vyčisti
End Declare

'In-interface short syntax
'Just say tha this interface is implemented by the class QueueNotImplements
Interface IQueue3(Of T)
    'Multiple declare statements are allowed
    Declare QueueNotImplements(Of T) Implements Me
    ReadOnly Property Count() As Integer
    Sub Enqueue(ByVal item As T)
    Function Dequeue() As T
    ReadOnly Property Top() As T
    Sub Clear()
End Interface

'In-interface long syntax
'Say tha this interface is impelmented by class QueueNotImplements 
'and declare methods mapping
Interface IQueue4(Of T)
    'Multiple declare statements are allowed
    Custom Declare QueueNotImplements Implements Me
    'Multiple aliases can be seperated by ,
    ReadOnly Property NumberOfItems() As Integer Alias _
QueueNotImplements(Of T).Count
    Sub Insert(ByVal item As T) Alias QueueNotImplements(Of _
T).Enqueue
    Function Pick() As T Alias QueueNotImplements(Of T).Dequeue
    ReadOnly Property Peak() As T Alias QueueNotImplements(Of T).Top
    Sub [Erase]() Alias QueueNotImplements(Of T).Clear
End Interface

'Example of working with 15 enabled
Interface I2
    Sub Insert(ByVal Key As Integer, ByVal Value As Integer)
End Interface
Class c2
    Sub Put(ByVal Key As Long, ByVal Value As Long)
    End Sub
    Sub Put(ByVal Key As Integer, ByVal Value As Integer)
    End Sub
End Class
Custom Declare c2 Implements I2
    Put(Long, Long) Implements Insert(Integer, Integer)
End Declare
[bookmark: _Toc215081703][bookmark: _Toc231571448]✔	Split declaration and definition
Partially possible using Partial Sub
What exactly?
It's known from the C/C++ language where there is the h (header) and the c/cpp (implementation) files. I like to be allowed to just declare methods and implement them elsewhere.
Why?
It increases readability of the source code.
Possible limitations
As far as I remember there is big problem with defining generic classes this way. I hope that it's C++ specific problem that will not be brought to VB. This possibility should be (of course) limited to Subs, Functions, Properties and Custom Events.
Questions
How to mark method header as only declaration with no definition? E.g. the Declare keyword (as you can see my favorite ;-) ). But here can be problem with distinguishing between declaring external method and header only method. So, let's use the Partial keyword and move it to the end of the statement in order to have really readable code.
Examples
'Declaration
Partial Class DecAndDef
        Public Function ReturnSth As String Partial
        Public Property MyName As String Partial
        Public Custom Event SthHappened As EventHandler Partial
End Class

'Definition
Partial Class DecAndDef
    Public Function ReturnSth() As String
    End Function
    Public Property MyName() As String
        Get
        End Get
        Set(ByVal value As String)
        End Set
    End Property
    Public Custom Event SthHaappened As EventHandler
        AddHandler(ByVal value As EventHandler)
        End AddHandler
        RemoveHandler(ByVal value As EventHandler)
        End RemoveHandler
        RaiseEvent(ByVal sender As Object, ByVal e As _
System.EventArgs)
        End RaiseEvent
    End Event
End Class
[bookmark: _Ref150104890][bookmark: _Toc215081704][bookmark: _Toc231571449]✚	Implementation by more specific/convertible type
Does not need changes in CLI
Can be implemented same way as relaxed delegates
What exactly?
Implement/override e.g. function that accepts Integer and returns Object with function that accepts Object and returns Integer or read-only property of type Exception with property of type IO.IOException. Also some more optional parameters should nod be an obstacle to implementation/inheritance.
Why?
Because it seems naturally. When implicit conversion is possible then implementation, event handling, delegate targeting and overriding should be possible. 
Possible limitations
ByRef parameters cannot be treated in this way.
Questions
Limit to built-in implicit conversions (Integer to Long, from IOException to Exception) or allow also conversions defined by the CType operator (Widening)? It is a question, but I prefer both to be possible.
Examples
Interface I
    Function f(ByVal a As Long) As Exception
    ReadOnly Property Pr() As I
End Interface

Class c : Implements I
    Public Function f(ByVal a As Double) As IO.IOException Implements I.f
    End Function
    Public ReadOnly Property Pr() As c Implements I.Pr
        Get
            Return Me
        End Get
    End Property
End Class
[bookmark: _Toc215081705][bookmark: _Ref215203161][bookmark: _Ref215203368][bookmark: _Toc231571450]☆	Multi-line strings and escape characters
Does not need changes in CLI
What exactly?
String literals that can be longer than one line with no need to break it and escape sequences to insert characters like new line and tab into strings. See also ‎70.
Why?
Sometimes it is needed to embed quite long string literal (e.g. SQL query or XML fragment) directly into source code. In some languages (PHP) it is possible simply to write it as is, while in VB I must break it with " & _ ¶" or " & vbCrLf & _ ¶", which is terribly complicated. So, I like to be possible simply write multiline string. Another thing I like to be possible is escape characters like in C#,C++, Java or PHP are \n, \r, \t (most popular). There should be some other principle because of no need to rewrite old codes. This is my idea: The thing that I hate is that I need to write " & vbCrLf & " in order to insert new line into string. So, let's make it easier! E.g. (and this way can be used for any variable or even expression) allow to omit the & operator, so following syntax may be used "vbCrLf".
Another solution may be to introduce new type of strings i.e. in back ticks (`) or with S after last quote.
Possible limitations
The suggested syntax can be used only for constants, but I think that there is no need to allow only constants. At least variables should be allowed, but I think that all expressions can be allowed.
Questions
What about rich in-string-expression model like in PHP? I think that this model is terrible, but nice. Syntax suggested can be richer the in PHP, but not strange, because in fact expressions are outside the string, only the & operator and surrounding spaces are omitted in order to make expression as short as possible.
Examples
'Multiline string
Dim Query As String = "
    SELECT *
    FROM tTable
    WHERE ID > 8
"

''Embeding' variables (ommited &)
dim s as String="Hello"vbCrLf"world!"
'Alternative string syntax with \ as escape character
'and PHP syntax for variables
Dim c$ = `Hello world \nAnother line`
Dim d$ = `The text was:\n$c\nDo you know?`
[bookmark: _Toc215081706][bookmark: _Toc231571451]✔	Implicit array and instances of generics conversion
Does not need changes in CLI
Something like this is prepared for VB 10 (covariance and contaravriance)
What exactly?
I like to have automatic implicit conversion from Type(Of A)  to Type(Of B) and from A() to B() when there is implicit conversion from A to B.
Why?
Because I dislike need to convert it manually.
Possible limitations
May be there can be problem with implicit conversion, so allow only explicit. In questions section I talk about how it may work. The method suggested will probably have problems with ByRef arguments.
Questions
How should it work? With array it is possible to really convert each item from type A to type B when conversion is (explicitly) called. With instances of generics it is impossible. The conversion should be done in other manner and sometimes my require existence of both A to B and B to A conversions.
What does it mean 'in other manner'? My idea is following: When called for conversion form T(Of A) to T(Of B) the instance of T(Of A) is wrapped with some auto-generated conversion logic and then behaves seems to be instance of T(Of B). When function that returns value of type T is invoked on such converted instance, it's invoked on instance of T(Of A) and the return value is the converted from A to B. And vice versa with input parameters (requires conversion of B to A).
Isn't it so complicated logic being applied without special request from programmer? Somebody can think that it is. So, if there will be really so complicated logic, let's make calling of it explicit. The way I've suggested is only one of possibilities. May be somebody can think out better way.
So, what about another way of working? I have yet one idea. This idea also need cooperation with compiler, but seems to be little complicated for programmer (though it does exactly same thing like the first one), so programmer knows that he is doing something 'strange'. Create generic built-in type (intrinsic) called Wrapper(Of TForm, TTo). This type will generate the wrapper code. And this type can be passed everywhere, where TTo.
Examples
Module bas
    Sub AcceptsInt(ByVal Arr As Integer())
    End Sub

    Sub Calling()
        Dim Arr As Short() = {7S, 8S, 9S}
        'Implicit call
        AcceptsInt(Arr)
        'Explicit CType call
        AcceptsInt(CType(Arr, Integer()))
        'Converter call
        AcceptsInt(New Wrapper(Of Short(), Integer())(Arr))
    End Sub

    Class cls(Of T)
        Public Property Pr() As T
            Get
            End Get
            Set(ByVal value As T)
            End Set
        End Property
        Public Function f(ByVal a As T) As T
        End Function
        Public Item As T
    End Class

    Public Sub B(ByVal Item As cls(Of String))
    End Sub

    Public Sub Caling2()
        Dim x As Char()
        B(New Wrapper(Of cls(Of Char()), cls(Of String))(x))
    End Sub
End Module

'Wrapper generated code
'It's only concept that uses some (now) unsupported language 
'constructions
Class Wrapper(Of cls(Of Char()),cls(Of String))
    Implements cls(Of String)
    Private Item As cls(Of Char())
    Public Sub New(ByVal Item As cls(Of Char()))
        Me.Item = Item
    End Sub
    Public Property Pr() As String
        Get
            Return Item.Pr
        End Get
        Set(ByVal value As String)
            Item.Pr = value
        End Set
    End Property
    Public Function f(ByVal a As String) As String
        Return Item.f(a)
    End Function
    Public Item As T
    Public Property Item1() As String Implements cls(Of String).Item
        Get
            Return Item.Item
        End Get
        Set(ByVal value As String)
            Item.Item = value
        End Set
    End Property
End Class
[bookmark: _Toc215081707][bookmark: _Toc231571452]✚	New at the beginning of line and New().
Does not need changes in CLI
What exactly?
I like to be possible to begin an expression with the New keyword – so do not store created instance.
Why?
It's sometimes useful and I think that contemporary limitation is stupid and unnecessary.
Possible limitations
No limitations!
Questions
What is it connected with? This issue is connected with possibility of not using return value of property – just call it.
Examples
New String("y"c, 7).Lenght
Dim x As String
x.Length
New Exception("Error")
[bookmark: _Toc215081708][bookmark: _Toc231571453]☆	Commands before Me.New, MyBase.New
Does not need changes in CLI
What exactly?
There is limitation that I've found being stupid. If you call constructor of the same or base class from another constructor, it must be the first statement in calling constructor.  I like to call constructor from whatever line of my constructor I like.
Why?
Sometimes you need to make some computation or decision before calling another CTor. Now you have to do some terrible workarounds.
Possible limitations
Before CTor of base class is called the class's instance is Nothing, so access to its members may be restricted. Calling more than one constructor may cause exception or may be restricted somehow.
Questions
How to recognize CTor call, multiple calls and pre-constructor-call base-class-members access? Now the situation is easy. If base class need to be constructed using constructor, the constructor call must be the first call of inherited class's constructor. So, it's easy to check it at design/build time. With this improvement it will be very hard. No-return-value warning also doesn't work always. You know that you return value, but compiler simply cannot know this. So, there can be warning when compile think that you are not doing necessary call or that you are doing more than one call. And then there will be an exception when the end of CTor is reached and no base class's CTor call have been made or when the second CTor call is to be invoked.
Examples
Class BaseClass
    Sub New(ByVal value As Integer)
    End Sub
    Sub New(ByVal value As String)
End Class

Class Derived : Inherits BaseClass
    Sub New(ByVal value As Long)
        If value > Integer.MaxValue OrElse value < Integer.MinValue _ 
Then
            MyBase.New(CStr(value))
        Else
            MyBase.New(CInt(value))
        End If
        Me.New() 'OK, no exception
    End Sub
    Sub New()
    End Sub
End Class

Class Derived2 : Inherits BaseClass
    Private Sub New()
    End Sub
    Sub New(ByVal value As Integer)
        MyBase.New(value)
        Me.New() 'OK, no exception
    End Sub
End Class

Class Derived3 : Inherits BaseClass
    Sub New(ByVal Val As MsgBoxResult)
        Select Case Val
            Case MsgBoxResult.Abort
                MyBase.New(3)
            Case MsgBoxResult.Ok
                MyBase.New(8)
        End Select
    End Sub 'When Val <> Abort and Val <> Ok then exception is 
'thrown, cause no base class CTor was called and call was 
'needed
    Sub New()
        MyBase.ToString() 'Exception - acces before CTor call
        MyBase.New("A")
    End Sub
    Sub New()
        Me.New(MsgBoxResult.Ok)
        MyBase.New("X") 'Causes an exception because base class's 
'CTor was already called
    End Sub
End Class
[bookmark: _Toc215081709][bookmark: _Toc231571454]✖	Special generic instance implementation
Needs changes in CLI
What exactly?
It's possible in C++ to decide the e.g. integer is so special that my generic should be specially optimized for it and create instance of generic manually with special implementation.
Why?
It may be good to implement instance of generic for some types specially. E.g. array of Boolean can be implemented more effectively than array of other types.
Possible limitations
Example of limitation is that the special implementation must be fully qualified – that means that e.g. Class cls (Of Integer, T) is not allowed, only e.g. Class cls(Of Integer, Boolean).
Questions
How to determine if the word after the Of keyword is name of generic parameter or of concrete type? The first choice is probably to search for existing types, if none is fount than its type parameter. Other choice is to use special keyword – one for whole class's header or separately for each type parameter.
Examples
'① Gneric
Class MyCls(Of T1, T2)
End Class
'② Without keyword
Class MyCls(Of Integer, Exception)
End Class
'② With single keyword (example)
Custom Class MyCls(Of Integer, Exception)
End Class
'② Wariant of above - omit the Of keyword
Class MyCls(Integer, Exception)
End Class
'③ With more keyword
Custom Class MyCls(Of T1,Custom EventArgs)
End Class

Dim x As MyCls(Of Integer, Exception) '② used
Dim y As MyCls(Of Long, EventArgs) '③ used
Dim z As MyCls(Of Byte(), String) '① used
[bookmark: _Toc215081710][bookmark: _Toc231571455]✚	Macros / #Include
Does not need changes in CLI
What exactly?
Possibility to define short parts of code (macros) and then use them and possibility to include longer parts of code from file.
Why?
Sometimes the situation when same parts of code must be placed on several places occurs and cannot be solved via deriving. The advantage (in comparison of copy & paste) is that code can be edited in one place only.
Possible limitations
Macros can be limited to single line parts of code or to expressions. Includes may not support parameters.
Questions
Include whole file or its part? Including only part of file is more flexible. It can be solved e.g. via regions.
How to deal with syntax errors? Syntax errors should be detected in place of macro usage and it should be noticed that the error is in macro. In case macros are limited to expressions only syntax errors can be detected at place of macro definition and macros can be used only at same places as expressions. In case of syntax errors caused by include, the syntax error should be detected at place of include and it should be noticed which line (and column) of file being included caused it.
How to debug it? In case of expressions-limited macros the debugging is as easy as debugging of 4+7. (Or as an advantage the step into macro can be provided, but since macro's content become part of line during compilation, it's not necessary. In included, the debugger should step into file being included.
Examples
'Expression limited macros
#Declare MyMacro(ByRef A As Integer,B As Integer) As A + B
#Declare MyMacro2(Of T)(Byref A As T, B As T) As A.Equals(B)
'Usage
Dim C As Integer = MyMacro(14, 9)
Dim D As Boolean = MyMacro2("AAA", "BBB")

'Include (whole file)
#Imports "fragment.vb"

'Include (eagion from file)
#Imports "fragments.vb"."Main"."Sub"

'Content of fragments.vb
Class c
#Region "Main"
    Sub x()
    End Sub
#Region "Sub"
    Sub y() 'This will be included
    End Sub 'This will be included
#End Region
#End Region
End Class
[bookmark: _Toc215081711][bookmark: _Toc231571456]☆	#Region inside methods
Does not need changes in CLI
What exactly?
Now the #Region directive is allowed only outside procedures. I'd like to use it inside procedures, too.
Why?
Because sometimes I write as long procedure that I want to collapse part of it.
Possible limitations
The #Region directive may be limited to surround whole commands like If, Select Case, While etc.
Questions
Collapse regions by default or not? I think that there should be option for each region if it should be collapsed by default or not. For regions without option specified there should be option in Visual Studio's setting.
Examples
#Region "Outside" 'With collapse option not specified
Module bas
#Region "Middle" + 'Default expanded
    Sub procedure()
        #Region "Inside" - 'Default collpased
        If 7 = 8 Then
            MsgBox("Wow")
        End If
        #End Region
    End Sub
#End Region
End Module
#End Region
[bookmark: _Ref150857786][bookmark: _Toc215081712][bookmark: _Toc231571457]☆	Improved Exit and Continue
Does not need changes in CLI
What exactly?
I'm talking about statements Continue For, Continue While, Continue Do; Exit For, Exit While, Exit Do, Exit Try and Exit Select. These statements exits or continues only the innermost statement when more statements of the same type are nested. I like these statements to have a parameter specifying level of nesting for which the statement will take effect (like in PHP).
Why?
Simply because it is sometimes useful.
Possible limitations
If it is hard to implement the argument of statement can be limited to constant values, but I think that there is no need for it.
Questions
What to do if bad number of levels is specified? Simply raise an exception. (Or when limited to constant values there can be design/built time error.
Should the level numbering be common for all statements that support exit or continue or separate? I prefer separate.
What about Continue Select? It's just another idea. In many languages you must use the break statement to exit the switch statement before another case is specified. Basic if batter – you do not need to use Exit Select before every Case. I like some method (except GoTo) that makes program continuing after next Case (Case Else) statement. I call it Continue Select.
Examples
For a As Integer = 0 To 103 'Loop 1
    For b As Integer = 0 To 102 'Loop 2
        Exit For 'Exits Loop 2
        Exit For 1'Exits Loop 2
        Exit For 2'Exits Loop 1
    Next b
    Exit For 'Exits Loop 1
    Exit For 1'Exits Loop 1
    Dim s As String
    Select Case a
        Case 1
            s = "1"
        Case 2
            s = "2"
            Continue Select
        Case 3
            If a = 3 Then s = "3"
            s &= "<=3"
            Continue For 2 'Error - there is only 1 For level
            Continue Select 'Error - no case to continue
    End Select
Next a
[bookmark: _Toc215081713][bookmark: _Toc231571458]✚	Just one scope
Needs change in CLI otherwise can be enforced/allowed only inside VB project
What exactly?
There are several visibility scopes like Private, Protected, Friend, Protected Friend and Public. I like to have just one scope called e.g. Private Public. This scope will mean that such marked member is accessible from module where it is defined and from module in which the defining modules is nested.
Why?
Create methods or fields that will be accessible only from module where defined and from modules in which this module is nested.
Possible limitations
By module I mean Class, Module and Structure. This is by-design limited to one project, so there is no need to implement it in other languages or to modify CLS.
Questions
No questions
Examples
Public Class Class1
    Public Class Class2
        Private Public Shared a as Integer 
    End Class
    Private Shared Sub x()
        Class2.a = 7 'OK
    End Sub
End Class

Class C2
    Sub s()
        Class2.a = 7 'Error
    End Sub
End Class
[bookmark: _Toc215081714][bookmark: _Toc231571459]☆	Select Case for object and types
Does not need change in CLI
What exactly?
I like to use Select Case statement for comparing objects and objects' types.
Also mentioned at http://msmvps.com/blogs/bill/archive/2007/10/09/vb-10-thoughts-part-4.aspx.
Why?
I'm tired from using If .. ElseIf.
Possible limitations
No limitations! 
Questions
How is should behave? It should behave like Is operator.
Examples
Dim Itm1 As New List(Of String)
Dim Itm2 As New List(Of String)
Dim Itm3 As New List(Of String)
Dim Itm4 As New List(Of String)
Dim Itm5 As New List(Of String)
Dim test As List(Of String) = ReturnRandomItem(Imt1, Itm2, Itm3, Itm4, Itm5)
Select Case test Is
    Case Itm1
    Case Itm2
    Case Itm3
    Case Itm4
    Case Itm5
End Select

Dim i1 As List(Of String)
Dim i2 As IEnumerable(Of String)
Dim i3 As List(Of Boolean)
Dim i4 As BitArray
Dim i5 As IEnumerable(Of Boolean)
Dim t As IEnumerable = ReturnRandomItem(i1, i2, i3, i4, i5)
Select Case TypeOf t
    Case List(Of String)() 'OK for 1
    Case IEnumerable(Of String)() 'OK for 1,2
    Case List(Of Boolean)() 'OK for 3
    Case BitArray 'OK for 4
    Case IEnumerable(Of Boolean)() 'OK for 3, 5
    Case IEnumerable 'OK for all
End Select
[bookmark: _Toc215081715][bookmark: _Toc231571460]✖	CTor inheritance
Can be implemented by compiler-generated constructors
What exactly?
In some languages constructors are automatically inherited. I like this also in Visual Basic. 
Why?
Sometimes I write derived class that doesn't need special constructing logic. And only thing that I'm doing is calling base class's constructors.
Possible limitations
Sometimes there is need to disallow this automatic constructor inheritance. I that case use the Shadows keyword. See also 36.
Questions
How to deal with overloading and overriding? Overloading is automatic (and can be specified by Overloads keyword). Overriding must be specified by Overrides keyword. Also Shadows can be used.
Examples	
Class C1
    Public Overridable Sub New() '1
    End Sub
    Public Overridable Sub New(ByVal a As Integer) '2
    End Sub
End Class

Class C2 : Inherits C1
    Public Overrides Sub New(ByVal a As Integer) '3
        'If no MyBase.New call specified 1 called automatically
    End Sub
    Public Overridable Overloads Sub New(ByVal a As Char) '4
        'If no MyBase.New call specified 1 called automatically
    End Sub
End Class

Class C3 : Inherits C1
    Public Shadows Sub New() '5
        'If no MyBase.New call specified 1 called automatically
    End Sub
End Class

Module x
    Sub New()
        Dim a As New C2() 'Calls 1
        Dim b As New C2(7) 'Calls 3
        Dim c As New C2("a"c) 'Calls 4
        Dim d As New C3(7) 'Error - 2 isn't accessible cause it's shadowed, only 5 can be 
'called
    End Sub
End Module
[bookmark: _Toc215081716][bookmark: _Toc231571461]✚	Non-breaking Case
Can be implemented without changes in CLI
Easy to implement
What exactly
Possibility to continue in next Case form previous (without using GoTo).
Why?
It's useful sometimes.
Possible limitations
I like no limitations. See 23 for details of possibility to multilevel Exit and Continue.
Questions
Isn't it only shortcut of GoTo? Yes, it is. There are more shortcuts to GoTo in modern programming languages. Real GoTo should be used very rarely because it's terrible statement.
Examples
Dim x As Integer
Select Case x
    Case 1
        Debug.Print("x=1")
        Continue Select 'Goes to 1
    Case 3 '1
        Debug.Print("x<=3")
    Case 4
        Debug.Print("x=4")
    Case 5 To 9
        Debug.Print("5<=x<=9")
        Select Case x
            Case 8
                Debug.Print("x=8")
                Continue Select 2 'Goes to 2
            Case 9
                Debug.Print("x=9")
        End Select
    Case 10 '2
        Debug.Print("x=8 or 10")
End Select
[bookmark: _Toc215081717][bookmark: _Toc231571462]✚	String and other enums
Possibly can be implemented without changes in CLI. From other languages will not be treated as enumeration.
What exactly?
I like to have enums of some other types like Char or String. Also type characters for declaring enum types should be allowed.
Why?
I was trying to explore how and why is done following: Lets have variable of type Color. Then type name of the variable and type the = operator. List of possible colors appears. Color is not enum. Those possible colors are Public Shared ReadOnly Properties. When I do class with such properties nothing happens. On the other hand this improvement (as said in the possible limitations section) doesn't solve this problem. But String and mainly Char enums can be very useful.
Possible imitations
User defined types (Classes and Structures) usually cannot be considered as constant, so limit this possibility only to types that are constant: SByte, Byte, Short, UShort, Integer, UInteger, Long, ULong, Decimal, Date, Single, Double, Char, String, Type, [Enum], Boolean – I hope that it's all.
Questions
What about this Color? It's still a big question for me, too?
What's meant by listing [Enum] between possible types of enums? I mean another improvement – enum inheritance.
What about default values for string enums? Do not allow string enum members without explicitly typed value.
Examples
Public Enum enmChar As Char
    A = "A"c
    B = "B"c
    C = "C"c
    D = "D"c
    E
End Enum

Public Enum enmStr As String
    Czech = "Ahoj"
    English = "Hello"
    German = "Hallo"
    Croatian = "Bog"
    Italian = "Ciao"
    Greek = "Καλιμερα"
    x 'Error
End Enum

Public Enum enmA
    A
    B
    C
End Enum
Public Enum enmB As enmA 'Enum inheritance - syntax 1
    D
    E
End Enum
Public Enum enmC
    Inherits enmA'Enum inheritance - syntax 2
    D
    E
End Enum
Public Enum eA!
    item = 4
End Enum
Public Enum eB$
    item = "AAA"
End Enum
[bookmark: _Toc215081718][bookmark: _Toc231571463]✚	Richer default values for optional parameters
As default values are not part of CLI, can be implemented without changes in CLI
VB 10 introduces Nullable default values
What exactly?
Now default value for optional parameter must be constant expression. I like to define non-constant expressions. These expressions should be computed only when no parameter is passed. I also like to remove necessity of defining default value of optional parameter. Just pass Nothing for object types and default value for other.
Why?
Maybe it's useful.
Possible limitations
There's problem with structure (reference) types.
Questions
Which expressions should be allowed for default values? All possible. Constructor's ones cannot use instance members.
Examples
Sub x(Optional ByVal l As List(Of Integer) = New List(Of Integer))
End Sub
[bookmark: _Toc215081719][bookmark: _Toc231571464]✚	No limitation for << and >> operators
Can be implemented without changes in CLI (and without changes in CTS)
What exactly?
There is limitation for << and >> operators when overloading it. It's right operand must be of integer type. I like to remove this limitation.
Why?
Why not? Do you remember output in old pure C++? – cout<<"Hello world!"; It's nice, isn't it?
Possible limitations
This is about removing limitations.
Questions
No questions.
Example
Public Shared Operator <<(ByVal a As C1, ByVal b As C1) As C1
End Operator
[bookmark: _Toc215081720][bookmark: _Toc231571465]✚	Rich For
Can be implemented without changes in CLI
What exactly?
There is rich and unsafe for statement in C-like languages. I want use it in VB.
Why?
Sometimes it's useful.
Possible limitations
In some languages (PHP) the for header consists of three semicolon separated parts. Each par may consist of how many you want parts separated by a comma. I thing that it's enough to have 3 parts which don't need to be divided.
Questions
Syntax? It's the only question I've in mind. See example for my suggestion. But do not remove contemporary syntax!
Examples
For I As Integer = 1 While i<=10
Next i+=1
[bookmark: _Ref150098976][bookmark: _Toc215081721][bookmark: _Toc231571466]☆	Delegate property
Can be implemented without changes in CLI (by special class encapsulating 2 delegates) 
What exactly?
It's possible to mage delegate of sub or function. I like to create delegates to properties. Another variation is possibility to easily obtain delegate of Setter/Getter method.
Why?
In order to pass "pointers" to properties to function etc.
Possible limitations
No special limitations should be applied.
Questions
What about ReadOnly, WriteOnly? ReadOnly (or WriteOnly) delegate should be able to point to read-write property.
Examples
Public Delegate Property RW() as Integer
Public Delegate ReadOnly property RO(index as Integer) as String
Public Delegate WriteOnly Property WO() as Boolean
[bookmark: _Ref150098922][bookmark: _Toc215081722][bookmark: _Toc231571467]✚	Combine Handles and Implements
Can be implemented without changes in CLI
What exactly?
By now it's not possible to combine Handles and Implements keyword on one Sub. I like to combine it.
Why?
I consider this limitation to be stupid.
Possible limitations
No limitations. I also like to use Handles on functions.
Questions
No  questions.
Examples
Interface CH
    Event e(ByVal x As Integer)
    Function eH(ByVal x As Integer) As Integer
End Interface
Class C : Implements CH
    Public Event e(ByVal x As Integer) Implements CH.e
    Public Function eH(ByVal x As Integer) As Integer _
            Implements CH.eH _
            Handles Me.e
    End Function
End Class
[bookmark: _Toc215081723][bookmark: _Ref231561392][bookmark: _Toc231571468]★	More comment types
Can be implemented without changes in CLI
Posted to Microsoft Connect under id 462373 and 306382.
What exactly?
VB has only one comment type – so called end-line. I like to use also multi-line and in-line comments.
VB 10 introduces explicit line continuation. Comments should be placeable where line explicitly continues (in same was as after _).
Why?
Sometimes I need to comment part of statement that is longer than one line. Sometimes I need to write commend longer than one line.
Possible limitations
If it is really BIG problem do not allow in-line comments, but comments at the end of each line of multi-line statement MUST be allowed.
Questions
Which syntax? There are several questions connected with syntax. Lets see examples, I've done several suggestions.
Examples
'Multi-line statement commenting (end-line syntax)
For _ 'Loop
    i as integer = 0 _ 'Define loop variable nd start
    To _
    102 _ 'Define end
    Step
    12 'Define step
Next

'Multi-line comments
/* this is first Visual Basic's multiline comment
And it's its second line*/

'In-line comment
Dim a /*variable*/ as Boolean /*type*/

'Multi-line comment (another syntax) - THIS IS BAD SYNTAX
' this is multiline comment in a terrible syntax _
And this is it's second line

'In-line comment (another syntax) - there are many syntaxex possible
Dim a %variable% as Boolean %type%
[bookmark: _Toc215081724][bookmark: _Toc231571469]✚	Improved With
Can be implemented without changes in CLI
What exactly?
I like to use With statement with something else than instances. Use it like local Imports.
Why?
I dislike writing long hierarchies of namespaces and classes.
Possible limitations
No limitations, everything is possible! 
Questions
What about something like multiple with? Sometimes it's needed to use e.g. two things very often in some block or to import two long-named namespaces that have members with same names. See example for my suggestion of solution.
Examples
'How to import two namespaces with same-named members
'This allows writing shortcut names instead of long "paths"
Imports System.Windows.Forms Alias WinForms
Imports System.Web.UI.WebControls Alias WebForms
Module bas
    Dim WebButton As WebForms.Button
    Dim WinButton As WinForms.Button
    'With with namespace
    With System.Windows.Forms
        WinButton = New .Button
    End With
    'Aliased with
    With System.Web.UI.WebControls Alias wc
        WebButton = New wc.Button
    End With
End Module
[bookmark: _Ref150855970][bookmark: _Toc215081725][bookmark: _Toc231571470]✔	Strong Shadows
Its practically impossible. Use EditorBrowsableAttribute.
What exactly?
Possibility to completely shadow out member of base class from my inherited class.
Why?
Sometimes your overriding causes that some member is not necessary or you want block access to it.
Possible limitations
It's possible to make this shadow-out working only with members of same type. This means that e.g. sub cannot shadow out property.
Questions
It's still possible to access shadowed out members by re-typing to base class, isn't it? Yes it is. But programmer who does it usually know why, know that he really need access this member.
Examples
Class c1
    Public Property P1() As Integer
        Get
        End Get
        Set(ByVal value As Integer)
        End Set
    End Property
    Public Property P1(ByVal i As Integer) As Integer
        Get
        End Get
        Set(ByVal value As Integer)
        End Set
    End Property
End Class

Public Class c2 : Inherits c1
    Private Shadows ReadOnly Property P1() As Boolean
        Get
            'This property should cause that c2 has no accessible P1
        End Get
    End Property
End Class
[bookmark: _Toc215081726][bookmark: _Toc231571471]✚	Overload between property and sub
Does not need changes in CLI
Violates CLS
What exactly?
I want to declare property with the same name as existing sub or function.
Why?
When overloading works between subs and functions why it doesn't work between subs, functions and properties?
Possible limitations
Of course the signature of member must be different.
Questions
What does it mean different signature? It means different return types of non-optional parameters.
Examples
Class a
    Sub s1()
    End Sub
    Function s1(ByVal a As Integer) As Boolean
    End Function
    ReadOnly Property s1(ByVal a As String) As Boolean
        Get
        End Get
    End Property
End Class
[bookmark: _Toc215081727][bookmark: _Toc231571472]✚	Strange names
Does not need changes in CLI
Violates CLS, but it does not matter
What exactly?
In old Visual Basic 6 it was possible to define variable, function, class etc. with name enclosed in square brackets that could be really strange. It was also possible to use characters like °, ˇ, ´ etc. in names of everything. Now it's not possible, so using of members from old libraries is limited. I like to be able to include almost everything between square brackets.
Why?
As I wrote this allow full usage of old codes. The other reason is that some languages (namely Phalanger) produces strangely named members in some configurations. Those members are then inaccessible. I know than it's not CLS compliant, but it's useful.
Possible limitations
Since those strange names are not CLS compliant programmer should not produce them. But once somebody produces it programmers should be able to use them. So, do not allow declaring such names, but allow its usage.
Questions
How to deal with ] in name? There should be some possibility to escape it. E.g. double it or precede with backslash: ]] or \].
Examples
Create following class in Phalanger:
<?

[export]
class Library
{
	public function __construct()
	{
	}
	public function GetIt(){}
}

?>
And build it with following options:
Assembly Name = PHPlib; Compilation Mode = Pure; Language Features = PHPCLR; Output Type = Class Library; Target Platform = Microsoft .Net Framework v2.0.
Then go to Object Brower. You will see following (in containers view):
[image: ]
And then a question: How do you access Public ReadOnly Shared <typeDesc> As PhpTypeDesc??? You can get stranger output by changing Compilation Mode into Standard:
[image: ]
And at the end example of accessing <typeDesc>:
Class x
    Sub c()
        Dim c As New Library
        c.GetIt()
        dim td as PHP.Core.Reflection.PhpTypeDesc = c.[<typeDesc>]
    End Sub
End Class
[bookmark: _Toc215081728][bookmark: _Toc231571473]✚	Automatically typed delegates
Does not need changes in CLI
What exactly?
Possibility to user result of the AddressOf operator in place where System.Delegate is expected. Compiler should automatically use one of .NET 3.5 new delegates Action or Func.
Why?
Because nowadays type of delegate must be specified, but it is quite unnecessary, because exact type of delegate is not important in such cases.
Possible limitations
The situation may occur when no appropriate predefined Action or Func delegate exists. It may be solved by compiler automatically generating delegate when necessary.
Questions
No questions.
Examples
Public Class Form1 : Inherits Form
    Private Sub Test()
        'In VB 9 causes: 'AddressOf' expression cannot be converted
        'to 'System.Delegate' because type 'System.Delegate' is 
        'declared 'MustInherit' and cannot be created
        Me.Invoke(AddressOf MsgBox, "Hello world!", _
                MsgBoxStyle.OkOnly, "Test")
    End Sub
End Class
[bookmark: _Ref215080060][bookmark: _Toc215081729][bookmark: _Toc231571474]✔	Auto-implemented properties
Does not need changes in CLI
Proposed for VB10
VB 10 contains automatic properties with initializers (only read/write). Partial implementation, readonly, writeonly, Witch check, Change notification are not implemented.
What exactly?
Visual Basic currently allows developer to create events without typing code of Add/Remove/Raise methods. Allow this for properties as well. Additionally allow implementation of only setter/getter.
Why?
Because in many cases property is implemented only by returning/setting private field and this saves unnecessary typing.
Possible limitations
This is limited by-design to only simple field-backed properties where no checks are done and no computation is needed.
Questions
Additional features? It may be useful to provide some simple checks for such properties like null check, enum check or provide on-changed notifications.
Is special keyword to differentiate auto and custom properties needed? I think not. Compiler can determine automatic property by missing body.
Examples
Simple
Property MyProperty() As Integer
Will compile as 
Private _MyProperty As Integer
Property MyProperty() As Integer
    Get
        Return _MyProperty
    End Get
    Set(ByVal Value As Integer)
        _MyProperty = Value
    End Set
End Property
Read only with initialization
Property ReadOnly MyProperty() As Integer  = 14
Will compile as
Private _MyProperty As Integer = 14
ReadOnly Property MyProperty() As Integer
    Get
        Return _MyProperty
    End Get
End Property
Partial implementation
Property MyProperty() As Integer
    Set(ByVal value As Integer)
        _MyProperty = value
        OnMyPropertyChanged()
    End Set
End Property
Will compile as (note: _MyProperty is accessible only from inside the property and it is error to declare field with this name, like it is error to declare set_MyProperty):
Private _MyProperty As Integer
Property MyProperty() As Integer
    Get
        Return _MyProperty
    End Get
    Set(ByVal value As Integer)
        _MyProperty = value
        OnMyPropertyChanged()
    End Set
End Property
With check
'Setter throws ArgumentNullException when setting Nothing
Property MyProperty() As Control IsNot Nothing
'Setter throws InvalidEnumArgumentException when setting value
'that is not member of AutoScaleMode 
Property MyEnumProperty() As AutoScaleMode IsDefined
Change notification 
Property MyProperty() As Byte
'Automatically called after value of MyProperty is changed
Sub OnMyPropertyChanged() Handles MyProperty 
End Sub
[bookmark: _Toc215081730][bookmark: _Toc231571475]☆	Attributes for backing (attribute targets)
Does not need changes in CLI
Posted to Microsoft Connect under ID 306019.
What exactly?
When class have non-custom event or automatic property (‎40) it should be possible to apply custom attributes on that field. For example C# uses [Field:Attribute()] syntax.
Why?
Because, especially in case of events, it is very time-consuming to write custom event instead of compiler-generated only in order to apply attribute to its backing field.
Possible limitations
There should be no limitations. Just apply the attribute on field.
Questions
What about applying attributes to compiler-generated methods Add/Remove/Raise[footnoteRef:1]* (or Get/Set)? It’d be nice, but attributes for fields are more important. [1: * Compiler actually does not generate Raise method; it instead raises event in-place.] 

Examples
<Field: NonSerialized()> _
Public Event SomethingHappened As EventHandler
<Field: NonSerialized()> _
<Set: EditorBrowsable(EditorBrowsableState.Advanced)> _
Property MyProperty() As Byte
[bookmark: _Toc215081731][bookmark: _Ref215082303][bookmark: _Ref215082327][bookmark: _Ref215082339][bookmark: _Toc231571476]✚	Extension properties
Does not need changes in CLI
What exactly?
When we have extension methods, let’s have extension properties as well.
Mentioned at http://msmvps.com/blogs/bill/archive/2007/10/10/vb-10-thoughts-part-5.aspx. 
Why?
Property is actually pair of methods – setter and getter. It logically encapsulates common setting/getting functionality and is easier to use that pair of methods.
Possible limitations
Developers of extension properties should be aware that properties are usually used as if property access has no cost impact, so extension property should to only quick tasks.
Questions
What about extension events? I don’t think it’s useful.
Where to apply ExtensionAttribute? It’s design question. It can be either applied on property or on getter/setter. Or both versions can be possible. Imagine having read/write property where only getter is extension ;-).
Examples
<Extension()> Property SecondItem(ByVal Array As Integer()) As Integer
    Get
        Return Array(1)
    End Get
    Set(ByVal value As Integer)
        Array(1) = value
    End Set
End Property
Property SecondItem(ByVal Array As Integer()) As Integer
    <Extension()> Get
        Return Array(1)
    End Get
    <Extension()> Set(ByVal value As Integer)
        Array(1) = value
    End Set
End Property
[bookmark: _Toc231571477]✚	Generic properties
I think that it can be implemented without changes in CLI by leaving property as-is (just add `1 or `2 etc.) but having generic getter/setter.
What exactly?
We have generic methods and types. Especially with introduction of extension properties (42) it seems useful to have generic properties.
Why?
To be able to implement extension properties for accessing different types. Probably not very useful for instance properties.
Possible limitations
Same limitations as for generic methods. Getter/setter must have same number, names and constraints for generic attributes. Allow inference by type of index.
Questions
Is it useful? As mentioned above: It is probably not very useful to have generic instance property, because properties are usually field-backed and we don’t have generic fields (I can’t imagine that). But for extension properties it will be useful. As extension properties always have at least one index parameter this parameter is good candidate to be generic.
Examples
<Extension()> _
Property SecondItem(Of T)(ByVal Collection As IList(Of T)) As T
    Get
        Return Collection(1)
    End Get
    Set(ByVal value As T)
        Collection(1) = value
    End Set
End Property
[bookmark: _Ref215123060][bookmark: _Toc231571478]✔	Multiline lambdas and Sub lambdas
Does not need changes in CLI.
Part of VB10 proposal.
Implemented in VB 10
What exactly?
Allow lambda expressions to have multiple lines of code. Allow lambda procedures as well as lambda functions.
Why?
Multiline: Because sometimes you simply cannot fit all your code into one line. For example debugging output in lambda expression. Subs: Because sometimes lambda that does not return any value is needed. It may be useful to declare in-line procedure and immediately pass it somewhere.
Possible limitations
There should be no limitations. Allow any code that can be in normal sub/function to be in lambda one. Even possibly lambdas in lambdas and eve possibly attributes applied to lambdas.
Questions
How complex lambda can be? I think that it is not question for author of programming language but for author of the lambda. Programming language should allow any complexity.
Examples
Taken from ‎[2].
Dim nums() As Integer = {1, 2, 3, 4, 5}
nums = Array.FindAll(nums, Function(n)
                                   Console.WriteLine("testing " & n)
                                   Return n > 2
                             End Function)
Dim lambda = Function(n As Integer) As Single
                     If n Mod 2 = 0 Then
                         Return 3
                     Else
                         Return 3.14
                     End If
                 End Function
Array.ForEach(nums, Sub(n)
                            Console.Write("Number: ")
                            Console.WriteLine(n)
                        End Sub)
Array.ForEach(nums, Sub(n) Console.WriteLine(n))
[bookmark: _Toc231571479]☆	Nullable member lifting
Does not need changes in CLI
What exactly?
Originally it was part of Visual Basic 9 proposal. When we have variable of type Nullable(Of T) (T?) we have access to all members of T through T?.
Why?
Because it is shorter, quicker and natural.
Possible limitations
When name of member of T collides with name of member of Nullable(Of T) only member of Nullable(Of T) is accessible.
Questions
What when Nullable(Of T).HasValue is False? Either throw some exception or return null (for fields and properties getting). Possibly lift fields and properties of value type X as of Nullable(Of X) instead of of X.
Examples
Dim var As Point?
var.X = 14
[bookmark: _Toc231571480]✚	XML comments for multiple fields at one line
Does not need changes in CLI
What exactly?
Provide way to provide XML documentation for fields when there is more than one field declared on one line.
Why?
Declaring multiple fields on one line is useful for shorting code listing. It’s pity that such fields must be left without comments.
Possible limitations
Limited only for known tags like <summary> and <remarks>.
Questions
How to link XML comment and variable? Use additional attribute.
Examples
''' <summary for="_Aaa">Contains value of the <see cref="Aaa"/>
''' property</summary>
''' <summary for="_Bbb">Contains value of the <see cref="Bbb"/> 
''' property</summary>
Private _Aaa As Integer, _Bbb As Integer
[bookmark: _Ref215127541][bookmark: _Toc231571481]★	Enhanced crefs in XML comments
Does not need changes in CLI
What exactly?
Currently it is impossible to create references (<see> and <seelaso>) to constructors, operators and overloaded methods. Allow it.
Why?
Sometimes you need to reference operator or constructor from XML comment. Sometimes you need to reference particular overload.
Possible limitations
Remove all limitations that currently takes effect. cref should correctly recognize overloaded methods and types and methods that differ only by generic parameters.
Questions
How to distinguish between overloads? Place types of parameters into braces.
How to reference constructors? Use keyword New. For type constructors use i.e. Shared New.
How to reference operators? Use their Visual Basic signature.
How to distinguish types/methods with same name but different number of type parameters? Use same syntax as used by GetType.
Why this is orange? Because this is missing functionality that can be hardly worked around (typing references in low-level syntax starting with N:, T:, M: etc.) and C# has it.
Examples
''' <summary><see cref="Overloaded(Long)"/></summary>
Public Sub Overloaded(ByVal a As Long)
End Sub
''' <summary><see cref="Overloaded(Integer)"/></summary>
Public Sub Overloaded(ByVal a As Integer)
End Sub
''' <summary><see cref="Type(Of )"/></summary>
Public Class Type(Of T)
End Class
''' <summary><see cref="Type(Of ,)"</summary>
Public Class Type(Of T, U)
End Class
''' <summary><see cref="New"/></summary>
Public Sub New()
End Sub
''' <summary><see cref="Shared New"/></summary>
Shared Sub New()
End Sub
''' <summary><see cref="Operator *"/></summary>
Shadows Operator *(ByVal a As Tx, ByVal b As Tx) As Tx
End Operator
''' <summary><see cref="Widening Operator CType(Tx) As 
''' Integer"/></summary>
Shared Widening Operator CType(ByVal a As Tx) As Integer
End Operator
''' <summary><see cref="Widening Operator CType(Tx) As 
''' Long"/></summary>
Shared Widening Operator CType(ByVal a As Tx) As Long
End Operator
[bookmark: _Toc231571482]✚	Dynamic identifiers and operators
Does not need changes in CLI
What exactly?
VB 9 have good and working feature called late binding. The problem is that this feature causes warnings to be issued (you can switch them off, but you lose control over typos). It’s good idea to provide alternative syntax for late binding, different for early binding, so it is possible to use early binding when possible and late binding when necessary without warning and without need to switch the warning off. Simply programmer should stop and think if late binding is really necessary, and if so denote it with special syntax. Also provide alternative syntax to determine if operator is early bound or late bound. The alternative syntax can also enable late binding on something that is not of type Object.
Dynamic casting (this means late-bound cast operator) will be also usefull.
Taken from http://msmvps.com/blogs/bill/archive/2007/10/05/vb-10-thoughts.aspx.
Why?
As described above, to provide alternative syntax for late binding (but reflection, or anything in quotes is not the option), so programmer can clearly denote when early and when late binding is used; without warnings.
With casting the situation is similar. Imagine that you call some method that returns Object, but you know that that Object (though it is not Integer) has conversion operator to Integer.
Possible limitations
It’d be probably good idea to allow late binding using the dot (.) operator on Object type, but with warning, as it is nowadays.
Questions
No questions.
Examples
a~SomeProperty = 7
c = a ~+ 3
Dim z As Integer = DynamicCast(c, Integer)
Another solution can be to introduce virtual type dynamic. Unlike on Object labe binding on Dynamic will cause no warning:
Dim a As Object
Dim b As Dynamic = a
b = CDyn(a) 'Possibly allow only this and do not allow 3 next lines
b = CType(a, Dynamic)
b = DirectCast(a, Dynamic)
b = TryCast(a, Dynamic)
Dim t = GetType(Dynamic) 'Error – dynamic is not a type
If TypeOf b Is Dynamic Then DoSomething 'Error – dynamic is not a type
Public a As Dynamic 'Either error or compile as <Dynamic> Public a As Object (same for all other declarations); may use modopt instead of attribute
a.SomeMethod 'Warning – late binding
b.SomeMethod 'No warning (same for operators, no strange prefix needed)
[bookmark: _Toc231571483]✚	Shared Static
Does not need changes in CLI
What exactly?
We have static local variables inside methods. Value of this variable is persistent between method calls. If method is non-shared the variable is persistent between calls of method on single instance of object where the method is declared. If method is shared, value is, of course, persistent between all calls to method. I’d like to have Shared Static local variable. Value of such variable will be persistent between all calls to the method among all instances of the object, even when method is not Shared.
Why?
To allow sharing of variable value between all calls of method among all instances of same object.
Possible limitations
Such variable will be compiled as Private Shared field on object, so same (=no) limitations apply.
Questions
Is it useful? Do you remember when you have used Static variable for last? This determines usefulness of Shared Static. I think that when we have Static, Shared Static is logical complement to it.
Examples
Class ClassA
    Public Sub DoSomething()
       Shared Static x% = 0
        x += 1
        Console.WriteLine(x)
    End Sub
End Class
Module Main
    Sub Main()
        Dim Instance1 As New ClassA
        Dim Instance2 As New ClassA
        Instance1.DoSomething() 'Prints 1
        Instance2.DoSomething() 'Prints 2
        Instance1.DoSomething() 'Prints 3
    End Sub
End Module
[bookmark: _Toc231571484]☆	+= and -= for delegates
Does not need changes in CLI
What exactly?
Provide syntax shortcut for System.Delegate.Combine and System.Delegate.Remove as += and -= operators.
Why?
Because it seems naturally and is useful.
Possible limitations
Only delegates of compatible types can be added/removed. Compatibility is defined by Visual Basic relaxed delegates alhoritm.
Question
What about + and – operators? Meaning of those operators comes from System.Delegate.Combine and System.Delegate.Remove, so they may be implemented as well.
Implement in VB compiler or in System.Delegate? It is theoretically possible to provide this possibility by adding ovearloaded operators + and – to Delegate class. But I’m not sure if it does not violates CLI and it will not be type-safe. One of advantages of += and -= (+ and -) operators in comparison to System.Delegate.Combine and System.Delegate.Remove is type-safety.
What about AddHandler and RemoveHandler? The += and -= operators and AddHandler/RemoveHandler does not address same things. Ones are for delegate and ones are for events. But it may be useful to provide operator for adding/removing event handlers as well being it not statements but expressions.
Examples
Public Sub Example()
    Dim MyDelegate As Action(Of Integer)
    MyDelegate += AddressOf F1
    MyDelegate += Sub(param) Debug.Print(param)
    Dim AnotherDelegate = MyDelegate + Sub(param As Integer) Console.WriteLine(param) 
End Sub
Sub F1(ByVal Param As Integer)
End Sub
Note: Example involves Sub lambdas, see ‎44.
[bookmark: _Toc231571485]☆	Time literals and constants
Does not need changes in CLI
What exactly?
Now we have date literals of type DateTime, let’s have time literals of type TimeSpan. TimeSpan constants can be useful as well.
Why?
Because generating TimeSpan instances using constructor is a little painful.
Possible limitations
There should be almost no limitations. It should be possible to create literals longer than 24 hours.
Qustions
Format? Date-literals format is discussed in http://msmvps.com/blogs/bill/archive/2007/10/09/vb-10-thoughts-part-4.aspx. Same discussion applies to format of time literals. I think compiler should not rewrite them; when #14:03# is typed it should be kept #14:03# and not rewritten as #2:03:00 AM# (I really hate those AM/PM thinks.)
Examples
Dim a As TimeSpan = #14:03:00#
Dim b As TimeSpan = #66:21:13.5#
Dim c As TimeSpan = #14.22:11#
Dim d = #14:03:00# 'TimeSpan
Dim e = #3/11/2009 14:02:00# 'DateTime
Const x As TimeSpan = #11:03#
[bookmark: _Toc231571486]✚	Escape project root namespace
Does not need changes in CLI
What exactly?
In Visual Basic project properties the root namespace can be set. Every namespace defined in project is then embedded in it. Sometimes you may want to create namespace that is not member of root one.
Why?
Simply logic of your project sometimes requires that.
Possible limitations
No limitations apply.
Questions
I can’t think out any question.
Examples
'Project has root namespace Dzonny.Examples
Namespace Example33 'This is Dzonny.Examples.Example33
End Namespace
Namespace Global.Dzonny.Tests 'This is Dzonny.Tests
End Namespace
Namespace Global 'This means no namesapace
    Namespace Dzonny.Helpers 'This is Dzonny.Helpers
    End Namespace
End Namespace
Namespace [Global] 'This is Dzonny.Examples.Global
End Namespace
[bookmark: _Toc231571487]✚	XML comments for namespaces
Does not need changes in CLI
What exactly?
Allow XML documentation comments for namespaces.
Why?
Because now namespaces must be documented using external XML file that is then merged with designer-generated one. It’s painful.
Possible limitations
For one namespace, comment is allowed only in one place, like when you use comments on partial classes in multiple places.
Questions
What to do when comments for same namespace comes from different projects (assemblies)? This is nothing Visual Basic can deal with. Sandcastle must solve it somehow.
Examples
''' <summary>This namespace have documentation comment</summary>
Namespace XXX
End Namespace
[bookmark: _Toc231571488]✚	Case-sensitivity
This does not need changes in CLI
What exactly?
Oh, wait a moment! I’m not requesting Visual Basic to become case-sensitive! It’ll be strange. But sometimes members come from outside of Visual Basic designed by CLS-ignorant (MySQL is example) which differs only by case. For such situations Visual Basic should have way how to choose right member. It should either simply become case-sensitive for that particular member or it may require identifier to me in [] and identifiers in [] will be case-sensitive.
Why?
Because sometimes it is necessary to work with CLS-ignorant-generated libraries.
Possible limitations
This is about breaking limitations! It may be even possible to allow Visual Basic to create members that differ only by case, when name is in [].
Questions
I have no questions in mind.
Examples
C#:
class Strange{
    static int A;
    static int a;
}
Visual Basic:
Strange.A = 14 'Error - ambiguous name
Strange.[a] = 22 'OK, a is chosen
[bookmark: _Toc231571489]✚	Forms in namespaces (designer)
This is Visual-Studio Windows Forms designer related suggestion
What Exactly?
In Visual Studio, if you have designer-generated form and want to change namespace it is in, you must change namespace on both files where partial class is defined. The Form.Designer.vb file is usually not visible in Solution Explorer. So, you must first make it visible and then edit it. It’d be nice if Visual Studio can automatically change namespace in designer-generated file when it is changed in “user” file.
Why?
Because editing designer-generated files is time-wasting.
Possible limitations
Limitation depends on if Visual Studio is able to detect namespace change. I think it should be possible as it can detect change of name of the class.
Questions
What this applies to? Forms, inherited forms, user controls, inherited user controls, controls, components  - simply classes that can be edited using WinForms designer.
Examples
1. Create a new WinForms Visual Basic application
2. Open code of Form1
3. Wrap the code inside Namespace MyNamespace … End Namespace
4. Try open designer. It wouldn’t open, because link between user and designer code is lost.
[bookmark: _Toc231571490]✚	Extension methods in classes
Does not need changes in CLI
What exactly?
Allow extension methods to be specified in classes and event structures, not only in modules.
Taken from http://msmvps.com/blogs/bill/archive/2007/10/10/vb-10-thoughts-part-5.aspx. 
Why?
For example you are designing a class and you want provide an extension method for collection of instances of your class. It’s more natural to define such extension method inside that class than create new module for it.
Possible limitations
I’m afraid that interfaces, enumerations or delegate cannot contain extension methods.
Questions
What about compatibility with other languages? This does not break compatibility because Visual Basic module is seen as class by other languages.
Examples
Class Item
    Private _Value As Integer
    Public Property Value() As Integer
        Get
            Return _Value
        End Get
        Set(ByVal value As Integer)
            _Value = value
        End Set
    End Property
    <Extension()> Public Shared Sub SetValues( _
ByVal Collection As IEnumerable(Of Item), _
ByVal value As Integer)
        For Each Item In Collection
            Item.Value = value
        Next
    End Sub
End Class
[bookmark: _Toc231571491]✚	Get… operators
Does not need changes in CLI
What exactly?
Now we have the GetType operator. Let’s have GetMethod, GetProperty, GetEvent, GetField, GetParameter, GetValriable operators returning appropriate reflection objects like MethodInfo, PropertyInfo, EventInfo, FieldInfo, ParameterInfo, LocalVariableInfo.
Inspired by NameOf operator.
Why?
Because nowadays it must be obtained via reflection using name as string. It’s insecure because when you change name, it is not changed in string, code compiles, but does not work.
Possible limitations
I have not mentioned GetTypeParameter, because GetType can be used, but if there will be ability to obtain parameters of other than current method GetType must be enhanced or GetTypeParameter must be introduced. Maybe GetConstructor will be also useful as it returns ConstructorInfo.
Questions
What about operators? Either introduce GetOperator or enhance GetMethod to get operator.
How to deal with overloaded members? Same way as in proposal of enhanced references in XML comments (‎47; types in braces).
How to compile? It can be compiled using that reflection functions, but, maybe, CLI has more efficient way to do this provided by some instruction like ldtoken?
Examples
	
	Proposed
	
	Reflection equivalent
	Comment

	1
	Class TestClass

	2
	Sub AnotherMethod(ByVal a As Integer)

	3
	End Sub

	4
	Sub AnotherMethod(ByVal a As Long)

	5
	End Sub

	6
	Property TestProp() As Char

	7
	Get

	8
	Dim a = GetMethod() 
	:
	Dim a = GetType(TestClass).GetMethod("get_TestProp")

	9
	Dim b = GetProperty() 
	:
	 Dim b = GetType(TestClass).GetProperty("TestProp")

	10
	End Get

	11
	Set(ByVal value As Char)

	12
	End Set

	13
	End Property

	14
	Private Shared Field As Long

	15
	Public Sub Test()

	16
	Dim xxx As Exception = New ArgumentNullException

	17
	Dim a = GetType(TestClass) 
	:
	Dim a = Type.GetType("Namespace.TestClass") 
	'Works in 9

	18
	Dim b = GetType(MyClass) 
	:
	 Dim b = Type.GetType("Namespace.TestClass") 
	'Works in shared methods as well

	19
	Dim c = GetType() 
	:
	Dim c = Me.GetType() 
	'But works in shared methods as well

	20
	Dim d = GetMethod(TestClass.Test) 
	:
	Dim d = GetType(TestClass).GetMethod("Test")

	21
	Dim e = GetMethod() 
	:
	Dim e = GetType(TestClass).GetMethod("Test")

	22
	Dim f = GetMethod(Me.Test) 
	:
	Dim f = Me.GetType.GetMethod("Test") 
	'To get actual override

	23
	Dim g = GetMethod(MyClass.Test) 
	:
	Dim g = GetType(TestClass).GetMethod("Test") 
	'Works in shared methods as well

	24
	Dim h = GetMethod(MyBase.ToString) 
	:
	Dim g = GetType(Object).GetMethod("ToString") 
	'Works in shared methods as well

	25
	Dim i = GetMethod(xxx.ToString) 
	:
	Dim i = xxx.GetType.GetMethod("ToString") 
	'To get actual override

	26
	Dim j = GetMethod(Exception.ToString) 
	:
	Dim j = GetType(Exception).GetMethod("ToString")

	27
	Dim k = GetMethod(TestClass.AnotherMethod) 
	'Should not compile, ambignous

	28
	Dim l = GetMethod(TestClass.AnotherMethod(Of Integer)) 
	:
	Dim l = GetType(TestClass).GetMethod("AnotherMethod", New Type() {GetType(Integer)})

	29
	Dim m = GetMethod(TestClass.TestProp.Get) 
	:
	 Dim m = GetType(TestClass).GetProperty("TestProp").GetGetMethod

	30
	Dim n = GetProperty(TestProp) 
	:
	Dim n = Me.GetType.GetProperty("TestProp")

	31
	Dim o = GetEvent(TestEvent) 
	:
	Dim o = Me.GetType.GetEvent("TestEvent")

	32
	Dim p = GetMethod(TestCEvent.RaiseEvent) 
	:
	Dim p = Me.GetType.GetEvent("TestCEvent").GetRaiseMethod

	33
	Dim q = GetMethod(TestEvent.RaiseEvent) 
	'Does not compile, designer-generated event does not have RaiseEvent accessors

	34
	Dim r = GetField(Field) 
	:
	Dim r = GetType(TestClass).GetField("Field")

	35
	Dim s = GetParameter(TestClass.TestCEvent.RaiseEvent.sender) 
	:
	Dim s = GetType(TestClass).GetEvent("TestCEvent").GetRaiseMethod.GetParameters()(0)

	36
	Dim t = GetParameter(AnotherMethod(Of Long).a) 
	:
	 Dim t = GetType(TestClass).GetMethod("AnotherMethod", New Type() {GetType(Long)}).GetParameters()(0)

	37
	Dim u = GetVariable(xxx) 
	:
	Dim u = GetType(TestClass).GetMethod("Test").GetMethodBody.LocalVariables(0)

	38
	Dim v = GetField(vbCrLf) 
	:
	Dim v = GetType(Constants).GetField("vbCrLf")

	39
	Dim w = GetType(GenericClass) 
	:
	Dim w = Type.GetType("Namespace.GenericClass") 
	'Works in 9

	40
	Dim x = GetType(GenericClass(Of )) 
	:
	Dim x = Type.GetType("Namespace.GenericClass`1") 
	'Works in 9

	41
	Dim y = GetType(GenericClass(Of ,,)) 
	:
	Dim y = Type.GetType("Namespace.GenericClass`3") 
	'Works in 9

	42
	Dim z = GetType(GenericClass(Of Long)) 
	:
	Dim z = Type.GetType("Namespace.GenericClass`1").MakeGenericType(GetType(Long)) 
	'Works in 9

	43
	Dim α = GetMethod(GenericMethod(Of ,)) 
	:
	Dim α  = GetType(TestClass).GetMethod("GenericMethod`2")

	44
	Dim β = GetMethod(GenericMethod(Of String, SByte)) 
	:
	Dim β = GetType(TestClass).GetMethod("GenericMethod`2").MakeGenericMethod(GetType(String), GetType(SByte))

	45
	Dim γ = GetMethod(GenericMethod(Of )(0)) 
	:
	Dim γ = GetType(TestClass).GetMethod("GenericMethod`1",New Type(){???}) 
	'No idea how to do this easilly with refelection

	46
	Dim δ = GetMethod(GenericMethod(Of )(0, Object)) 
	:
	Dim δ = GetType(TestClass).GetMethod("GenericMethod`1", New Type(){???, GetType(Object)}) 
	'No idea how to do this easilly with refelection

	47
	Dim ε = GetType(GenericClass(Of Integer ,,)) 
	:
	Dim ε = type.GetType("Namespace.GenericClass`3").MakeGenericType(GetType(Integer),type.GetType("Namespace.GenericClass`3").GetGenericArguments()(1),type.GetType("Namespace.GenericClass`3").GetGenericArguments()(2)) 
	'Don't know if this is possible

	48
	Dim ζ = GetType(Long(,)()) 
	:
	Dim ζ = GetType(Long).MakeArrayType(2).MakeArrayType 
	'Works in 9

	49
	Dim η = GetType(ByRef Integer) 
	:
	Dim η = GetType(Integer).MakeByRefType

	50
	Dim θ = GetType(Long?) 
	:
	Dim θ = GetType(Nullable(Of )).MakeGenericType(GetType(Long)) 
	'Works in 9

	51
	Dim ι = GetTypeParameter(GenericClass(Of ).T) 
	:
	Dim ι = GetType(GenericClass(Of )).GetGenericArguments()(0) 

	52
	Dim κ = GetTypeParameter(GenericMethod(Of ,).U) 
	:
	Dim  κ = GetType(TestClass).GetMethod("GenericMethod`2").GetGenericArguments()(1)

	53
	Dim λ = GetOperator(+) 
	:
	Dim λ = GetType (TestClass).GetMethod("op_Addition")

	54
	Dim μ = GetOperator(+(TestClass, TestClass)) 
	:
	Dim μ = GetType (TestClass).GetMethod("op_Addition", New Type(){GetType(TestClass),GetType(TestClass)})

	55
	Dim ν = GetMethod(TestClass.Operator +) 
	:
	Dim ν = GetType(TestClass).GetMethod("op_Addition")

	56
	Dim ξ = GetOperator(TestClass.Widening CType(TestClass, As Exception)) 
	:
	Dim ξ = (From Method In GetType(TestClass).GetMethods Select Method Where Method.GetParameters.Length=1 AndAlso Method.GetParameters()(0).ParameterType.Equals(GetType(TestClass)) AndAlso Method.ReturnType.Equals(GetType(Exception))).First 
	'No idea for shorter expression

	57
	Dim ο = GetParameter(Operator +.b) 
	:
	Dim ο = GetType(TestClass).GetMethod("op_Addition").GetParameters()(1)

	58
	Dim π = GetAssembly() 
	:
	Dim π = GetType(TestClass).Assembly

	59
	Dim ρ = GetModule() 
	:
	Dim ρ = GetType(TestClass).Module

	60
	End Sub

	61
	Public Custom Event TestCEvent As EventHandler

	62
	AddHandler(ByVal value As EventHandler)

	63
	End AddHandler

	64
	RemoveHandler(ByVal value As EventHandler)

	65
	End RemoveHandler

	66
	RaiseEvent(ByVal sender As Object, ByVal e As System.EventArgs)

	67
	Dim a = GetEvent() 
	:
	Dim a = GetType(TestClass).GetEvent("TestCEvent")

	68
	Dim b = GetMethod() 
	:
	Dim b = GetType(TestClass).GetMethod("raise_TestCEvent")

	69
	Dim c = GetParameter(sender) 
	:
	Dim c = GetType(TestClass).GetMethod("raise_TestCEvent").GetParameters()(0)

	70
	End RaiseEvent

	71
	End Event

	72
	Public Event TestEvent As EventHandler

	73
	Public Sub GenericMethod(Of T, U)()

	74
	End Sub

	75
	Public Sub GenericMethod(Of T)(ByVal x As T)

	76
	End Sub

	77
	Public Sub GenericMethod(Of T)(ByVal x As T, ByVal more As Object)

	78
	End Sub

	79
	Public Shared Operator +(ByVal a As TestClass, ByVal b As TestClass) As TestClass

	80
	End Operator

	81
	Public Shared Widening Operator CType(ByVal a As TestClass) As Exception

	82
	End Operator

	83
	Public Shared Widening Operator CType(ByVal a As TestClass) As Attribute

	84
	End Operator

	85
	End Class

	86
	Class GenericClass 'This class is not generic

	87
	End Class

	88
	Class GenericClass(Of T)

	89
	Private Sub Test()

	90
	Dim a = GetType(T) 
	'Works in 9, gets actual type supplied for T

	91
	Dim b = GetTypeParameter(T) 
	:
	Dim b = GetType(GenericClass(Of )).GetGenericArguments()(0)

	92
	End Sub

	93
	End Class

	94
	Class GenericClass(Of T, U, V)

	95
	End Class

	96
	Class LastTestClass

	97
	Shared Sub New()

	98
	End Sub

	99
	Public Sub New()

	100
	End Sub

	101
	Public Sub New(ByVal a As Long)

	102
	End Sub

	103
	Sub Test()

	104
	Dim a = GetMethod(New()) 
	:
	Dim a = GetType(LastTestClass).GetConstructor(New Type(){})

	105
	Dim b = GetMethod(New(Long)) 
	:
	Dim b = GetType(LastTestClass).GetConstructor(New Type(){GetType(Long)})

	106
	Dim c = GetMethod(New) 
	'Error - ambignous

	107
	Dim d = GetMethod(Shared New) 
	:
	Dim d = GetType(LastTestClass).GetConstructor(Reflection.BindingFlags.Static,Nothing,Reflection.CallingConventions.Any,Type.EmptyTypes,New Reflection.ParameterModifier(){})

	108
	End Sub
	
	
	

	109
	End Class
	
	
	


[bookmark: _Toc231571492]✚	Range expressions
Does not need changes in CLI
What exactly?
Expression resulting to Boolean indicating if value is in given range.
Taken from http://msmvps.com/blogs/bill/archive/2007/10/11/vb-10-thoughts-part-6.aspx.
Why?
Because it is easier to use than write to comparisons connected with AndAlso.
Possible limitations
For overloaded operators, operator return type must be Boolean to work as range operator. Operators mus be in same direction (see examples).
Questions
Another possible syntax? SQL syntax may be also the choice x Between 1 And 7 or For/Case syntax x Is 1 To 7. But syntax with operators is most flexible and from operators-based syntax is clearly visible how overloaded operators are used.
Examples
3 < x < 12 is same as 3 < x AndAlso x < 12
8 >= x >= 0 is same as 8 >= x AndAlso x >= 0
3 < x <= 15 is same as 3 < x AndAlso x <= 15
3 < x > 12 not allowed.
[bookmark: _Toc231571493]✚	FamilyAndAssembly accessibility
Does not need changes in CLI
What exactly?
CLI supports that and calls it FamilyAndAssembly. It’s something like Protected Friend (FamilyOrAssembly) but that member is accessible only from declaring type and types derived from declaring type defined in the same assembly. So, it’s something like Protected restricted by Friend.
Why?
Sometimes you may want to restrict access to member only for derived types declared in same assembly. When CLI supports it, why not have it in VB?
Possible Limitations
I don’t know if other languages are prepared for it as this is not part of any language AFAIK (except ILASM). But since it contains Friend another languages may simply ignore such members (unless InternalsVisibleToAttribute is in effect).
Questions
How to call it? Simple question, hard answer. FamilyAndAssembly does not fit into Visual Basic terminology. Protected Friend is already in use (better meaning is Protected Or Friend) and Friend Protected is very unclear, so let’s introduce Protected And Friend.
Examples
Class Class1
    Protected And Friend  Sub ProtectedAndFriend
    End Sub 
End Class
Class Class2 : Inherits Class1
    Sub Test()
        Me.ProtectedAndFriend() 'OK
    End Sub
End Class
Class Class3
    Sub Test()
        Dim instC1 As New Class1
        instC1.ProtectedAndFriend() 'Error - inaccessible
    End Sub
End Class
'------ Another assembly --------
Class Class4 : Inherits Class1
    Sub Test()
        Me.ProtectedAndFriend() 'Error - inaccessible
    End Sub
End Class
[bookmark: _Toc231571494]☆	See types in ambiguous namespaces
Does not need changes in CLI
What exactly?
In case you have imported two namespaces that contain sub-namepaces with same name, you are unable to see types from either of them. Make such types visible unless they are ambiguous when their immediate parent namespaces are imported directly.
Why?
Great example is described at http://msmvps.com/blogs/bill/archive/2007/10/12/vb-10-thoughts-part-8.aspx, where I took this suggestion from. There are namespaces System.ComponentModel and System.Windows.Forms.ComponentModel. When you have imported System and System.Windows.Forms (default for WinForms applications), you cannot use ComponentModel.Anything. You must either import *.ComponentModel namespace or use fully qualified name.  
Possible limitations
When both namespaces contains type with same name (including number of generic parameters) that particular type is not accessible typing ComponentModel.TheType. Fully qualified name must be used.
Examples
Imports WindowsApplication1.Namespace1, WindowsApplication1.Namespace2
Class Test
    Dim X As SubNamespace.Type1
    Dim Y As SubNamespace.Type2
    Dim Z As SubNamespace.TypeX 'Error - ambiguous
End Class
Namespace Namespace1.SubNamespace
    Public Class Type1
    End Class
    Public Class TypeX
    End Class
End Namespace
Namespace Namespace2.SubNamespace
    Public Class Type2
    End Class
    Public Class TypeX
    End Class
End Namespace
[bookmark: _Ref215144420][bookmark: _Toc231571495]☆	Enum and Delegate constraints
Does not need changes in CLI
What exactly?
This is partially addressed in ‎5, but I’ve picked these 2 constrains especially as they don’t need changes in CLI. Visual Basic simply does not allow you to use System.Enum and System.Delegate as generic parameter constraint. Allow it.
Why?
Both, enums and delegates are as special as they deserve to be used as constraints.
Possible limitations
This is about breaking artificially created limitations!
Examples
Class Class1(Of T1 As System.Delegate, T2 As System.Enum)
End Class
[bookmark: _Toc231571496]✚	Multitypes
Don’t know if can be implemented without changes in CLI
What exactly?
For generic attributes it is possible to define multiple constrains. T As {IList, IDisposable} actually causes variable Dim x As T to have both types – IList and IDsiposable. It’d be nice to declare such variables/fields/properties/parameters/return values etc. without need to use generics. Allow both – non-sealed classes and interfaces to become constraint. You can use only one class and unlimited number of interfaces. Allow System.Delegate and System.Enum.
Why?
Simply because it is useful and simplifies code.
Possible limitations
Same as for generic parameters.
Questions
Are non-type constraints useful? Three special constraints are introduced by generics New, Structure and Class. I think that the New constraint is not useful in this scenario because you will always have instance. Class and Structure may provide some more information. When you have parameter of type IConvertible and pass Integer there it is boxed and behaves like reference type. I think that value types (structures) should be rather boxed then use Class and Structure constraints.
Examples
Class SomeClass
    Public Sub  WorksWithDisposeableList(List As {IList, _
IDisposable})
        For Each Item In List
            Debug.Print(Item.ToString)
        Next
        List.Dispose()
    End Sub
    Public Sub WorksWithDisposeableList(Of T) _
(List As {IList(Of T), IDisposable})
        Dim iList As {IList(Of T), IDisposable} = List 
        For Each Item In List
            Debug.Print(Item.ToString)
        Next
        List.Dispose()
    End Sub
    Private WithEvents _Prp As {Control, IReportsChange}
    Public Property Prp As  {Control, IReportsChange}
        Get
            Return _Prp
        End Get
        Set(ByVal value As {Control, IReportsChange})
            _Prp = value
        End Set
    End Property
    Private Sub Prp_PropertyChanged(ByVal PropertyName$, _
ByVal OldValue As Object, ByVal NewValue As Object)
        Debug.Print(String.Format( _
"Property {0} has changed from {1} to {2}.", _
PropertyName, OldValue, NewValue))
    End Sub
End Class
Public Interface IReportsChange
    'I know that event should not look like this, but this is for simplification
    Event PropertyChanged(ByVal PropertyName$, _
ByVal OldValue As Object, ByVal NewValue As Object)
End Interface
[bookmark: _Toc231571497]✚	Interfaces with constraints
Probably needs changes in CLI
What exactly?
Allow to specify that only class derived from some other class can implement the interface.
Why?
Let’s say that you want to introduce group of controls which provide some specific functionality. So, you create interface describing that functionality. And now you want to specify that each class that implements that interface must derive from Control.
Possible limitations
Constraint can be only reference type and must not be sealed.
Questions
What about cross-language interoperability? For this, the constraints must be supported by CLI. Is it now possible to specify that interface derives from class – probably not.
Examples
Public Interface IHasNumericValue
    Inherits Control
    Property Value() As Decimal
End Interface
Public Class NumericUpDownWithValue
    Inherits NumericUpDown
    Implements IHasNumericValue
    Private Property IHasNumericValue_Value() As Decimal _
Implements IHasNumericValue.Value
        Get
            Return Me.Value
        End Get
        Set(ByVal value As Decimal)
            Me.Value = value
        End Set
    End Property
End Class
Public Class Test
    Sub Test(ByVal x As IHasNumericValue)
        x.Value = 13.7
        x.BackColor = SystemColors.Window
    End Sub
End Class
[bookmark: _Ref215157406][bookmark: _Toc231571498]☆	Common base for numeric types
Depending on implementation may require changes in CLI or BCL
What exactly?
It’d be very nice to have some common base type (Interface) for all the numeric types (SByte, Int16, Int32, Int64, Byte, UInt16, UInt32, UInt64, Single, Double, Decimal and may be Char, IntPtr, UIntPtr, Boolean and all enumerations as well). This interface must be possible to use as type of parameter/property/variable/field/return value as well as constraint for generic type.
I took inspiration from http://msmvps.com/blogs/bill/archive/2007/12/22/numerics-and-generics.aspx. 
Why?
Because the lack for common base of numeric types causes many problems.
Possible limitations
One limitation is lack of way for defining operators on interface, as discussed below. Another limitation as how many method we want to implement. You can possibly imagine more methods on INumber below like bitwise operators etc.
Questions
Which members should the interface have?
Public Interface INumber
    Inherits IFormattable, IComparable(Of INumber), _
IEquatable(Of INumber)
    Function ToSByte() As SByte
    Function ToByte() As Byte
    Function ToInteger() As Integer
    Function ToUIntegre() As UInteger
    Function ToShort() As Short
    Function ToUShor() As UShort
    Function ToLong() As Long
    Function ToUlong() As ULong
    Function ToDecimal() As Decimal
    Function ToSingle() As Single
    Function ToDouble() As Double
    Function ToChar() As Char
    Overloads Function ToString() As String
    ReadOnly Property IsIntegral() As Boolean
    ReadOnly Property IsSigned() As Boolean
    ReadOnly Property Size() As Byte 'Number of bytes
    'Following functions may fail if result does not fit into actual type on which it is called
    'Result of the function is always of same type as type of instance on which it was called
    Function Add(ByVal a As INumber) As INumber
    Function Subtract(ByVal a As INumber) As INumber
    Function Multiply(ByVal a As INumber) As INumber
    Function Divide(ByVal a As INumber) As INumber
    Function Negate(ByVal a As INumber) As INumber
    Function Power(ByVal a As INumber) As INumber
    'Following functions returns result in same type as type of instance the function was called on, if possible
    'Is not possible result uses the smallest possible type greater than type on which function was called; with same IsIntegral and IsSIgned, if possible
    Function AddWidenning(ByVal a As INumber) As INumber
    Function SubtractWidenning(ByVal a As INumber) As INumber
    Function MultiplyWidenning(ByVal a As INumber) As INumber
    Function DivideWidenning(ByVal a As INumber) As INumber
    Function NegateWidenning(ByVal a As INumber) As INumber
    Function PowerWidenning(ByVal a As INumber) As INumber
    ReadOnly Property MinValue() As INumber
          ReadOnly Property MaxValue() As INumber
    ReadOnly Property TypeCode() As TypeCode
End Interface
How to implement this on intrinsic types? The obvious way is simply implement the interface for each of the types. 31 * 15 = 465 methods (or more, I’ve added some after I’ve counted them), but Microsoft can do it. Or runtime may supply the interface automatically as it supplies ICollection for arrays.
Can it be more precise? Of course it can and it may be useful. Let’s have general interface INumber and then have IInteger, ISignedInteger, IUnsignedIngeter and IReal.
What about operators? It’s a little problem, since we don’t have operators on interfaces. Operators may be provided by compiler or operators on interfaces should be introduced.
Examples
Dim a As INumber, b As INumber, c As INumber
c = a + b
[bookmark: _Ref215160477][bookmark: _Ref215160504][bookmark: _Ref215160510][bookmark: _Ref215160520][bookmark: _Ref215160713][bookmark: _Ref215161151][bookmark: _Ref215161262][bookmark: _Ref215161639][bookmark: _Toc231571499]✚	Interface implementer type
May need changes in CLI
What exactly?
Possibility do specify that interface method returns/accepts value of type same as is class/structure that implements the interface.
Why?
Let’s have interface IXxx. Sometimes it may be useful to specify that interface method accepts/returns not IXxx but the actual type that implements the interface. Especially when some operation is defined on value type that returns same value type (see ‎64; it’d be useful there).
Possible limitations
When an interface is implemented by class A and another class B derived from A, implementation methods accept/return A, not B (interface must be re-implemented to accept/return B).
Questions
How to implement? One possibility is some change in CLI.
Let’s have Interface IXxx and Class Xxx : Implements IXxx.
Another possibility is to use current features of CLI. I mean using modpot and modreq (CLI specification, part II 7.1.1; see ‎[4]). In IXxx define method parameter As IXxx and apply modreq on it (caller and implementer must understand the modreq – know that only actual interface implementer type can be passed here). modreq ensures that compiler that does not understand what it means cannot call/implement the method. Compiler of implementing type (Xxx) should anyway add check as first (user hidden) statement in method checking that Xxx was passed (just in case somebody writes compiler that pretends to understand the modreq and ignores it). It think that CLI does not allow implementing method and interface method to have different signature, so implementer (Xxx) cannot have that parameter As Xxx while interface has it As IXxx.
For return type use modopt, because caller does not need to know that there is something special about return value, but, if there is, it can utilize it – knowing that method implementation does not return IXxx but Xxx even when its return type is IXxx. But this brings problem: How to enforce implementer (Xxx) to understand modopt – to return only Xxx from method that has return type IXxx. I’m not sure. Maybe by turning it to modreq and interface compiler will add just another method wit exactly same signature and name but modopt instead of modreq (or no custom modifier). Then implementer (with modreq-aware compiler) will implement one of those methods automatically.
Can this be used with non-sealed classes as well? Yes.
Examples
Public Interface IXxx
    Function F1(a As Me) As Long 
    Function F2(a As Long) As Me
End Interface
Class Xxx : Implements IXxx
    Function F1(ByVal a As Xxx) As Long Implements IXxx.F1
    End Function
    Function F2(ByVal a As Long) As Xxx Implements IXxx.F2
    End Function
End Class
Note: In example in Xxx type Xxx is typed because it seems naturally. But when implemented using modopt/modreq actual type compiled to IL is IXxx.
[bookmark: _Toc231571500]✚	Interfaces and operators
Does not need changes in CLI.
Needs changes in CTS/CLS.
What exactly?
Allow interfaces with operators. Define operator in interface which means that type implementing such interface must implement the operator.
Why?
To uses operators on interfaces. Especially useful with generics and ‎65.
Possible limitations
When ‎65 is not implemented as well usage is limited because parameters of such operators can be only of type IXxx (or any other type for 2nd operand). On the other hand having operand of type IXxx instead of Xxx widens possible uses of the operator.
Note: We have Interface IXxx and Class Xxx : Implements IXxx.
Questions
For implementation questions see ‎65.
But operators are shared and interface does not allow shared members? This is the biggest problem of this suggestion. Currently operators must be implemented by shared methods. It’s time to introduce operators implemented by instance methods (C++ also have both versions). See ‎67. Operators not using ‎65 can be even implemented in language that does not understand instance operators, but then cannot be used as operators on Xxx bou only on IXxx (something to do with .specialname IL metainstruction).
Example
Interface IXxx
    Operator +(b As IXxx) As IXxx
    Operator &(b As Me) As Me
End Interface
Class Xxx : Implements IXxx
    Public Operator +(ByVal b As IXxx) As IXxx Implements IXxx.Operator +
    End Operator
    Public Operator &(ByVal b As Xxx) As Xxx _
Implements IXxx.Operator &
    End Operator
End Class
Note: Fore & ‎65 is in effect.
[bookmark: _Ref215161181][bookmark: _Toc231571501]✚	Instance operators
Does not need changes in CLI.
Needs changes in CLS/CTS.
What exactly?
Allow implementation of operators by instance methods.
Why?
Because when operator is instance instead of shared it can be used in interfaces or declared MustOverride or Overrides.
Possible limitations
Main limitation is support in languages. It should be invented in C# as well. Argument 1 of operator is always same as its implementing type (or derived type, see ‎65).
Questions
Should be shared operators deprecated? Definitely not. They are good and can coexist with instance one. Operator CType(x As Anything) As MyClass1 must be always shared.
Examples
Structure Complex
    Public Re As Double
    Public Im As Double
    Public Operator +(ByVal b As Complex) As Complex
        Return New Complex() With _
{.Im = Me.Im + b.Im, .Re = Me.Re + b.Re}
    End Operator
    Public Operator +(ByVal b As Double) As Complex
        Return New Complex() With {.Im = Me.Im, .Re = Me.Re + b}
    End Operator
    Public Operator -() As Complex
        Return New Complex() With {.Im = -Me.Im, .Re = -Me.Re}
    End Operator
    Public Widening Operator CType() As Double
    Return (Me.Re ^ 2 + Me.Im ^ 2) ^ (1 / 2)
    End Operator
End Structure
Usage:
Dim a As New Complex With {.Im = 7, .Re = 6}
Dim b As New Complex With {.Im = 13, .Re = -5}
Dim c = -a + b + 11.0
Debug.Print("|c| = {0}", CDbl(c))
[bookmark: _Toc231571502]✚	Explicit calls of operators
Does not need changes in CLI
What exactly?
Allow call operators explicitly like in C++.
Why?
Sometimes it may be useful or it may make code clearer when it is uncertain which operator gets called. In rare occasions it may also occur that operator is ambiguous. Operator is just method, so why not to cal it as method?
Possible limitations
I don’t see any limitations, but this can make it possible to call operators that are not supported for implicit calling in Visual Basic.
Questions
No questions
Example
Public Structure Complex
    Public Im As Double, Re As Double
    Public Sub New(ByVal Re As Double, ByVal Im As Double)
        Me.Re = Re : Me.Im = Im
    End Sub
    Public Shared Operator +(ByVal a As Complex, ByVal b As NumberStoredInString) As Complex
        Return New Complex(a.Re + CDbl(b), a.Im)
    End Operator
End Structure

Public Class NumberStoredInString
    Public Sub New()
        Number = 0
    End Sub
    Public Sub New(ByVal Number As Double)
        Me.Number = _
			Number.ToString( _
Globalization.CultureInfo.InvariantCulture)
    End Sub
    Private Number As String
    Public Shared Widening Operator CType(ByVal a As _
NumberStoredInString) As Double
        Return Double.Parse(a.Number,  _
Globalization.CultureInfo.InvariantCulture)
    End Operator
    Public Shared Operator +(ByVal a As Complex, ByVal b As _
NumberStoredInString) As Complex
        Return New Complex(a.Re + CDbl(b), a.Im)
    End Operator
End Class

Module Main
    Sub Main()
        Dim a As New Complex(7, -13.3)
        Dim b As New NumberStoredInString(444)
        'Overload resolution failed because no accessible '+' is most specific for these arguments:
        'Public Shared Operator +(a As Complex, b As NumberStoredInString) As Complex': Not most specific.
        'Public Shared Operator +(a As Complex, b As NumberStoredInString) As Complex': Not most specific.
        Dim c = a + b 
        'So use
        Dim c = Complex.Operator +(a, b)
    End Sub
End Module
[bookmark: _Toc231571503]✚	X-based arrays
Does not need changes in CLI
What exactly?
Bring back arrays with non-zero lower bound.
Why?
No idea. IMHO it has no specific usage. It’s about breaking limitations, CLI allows it.
Possible limitations
This is about breaking limitations.
Grayed-out discussion is about nothing, because I then discovered that x-based array cannot be casted to 0-based array. That means that you cannot crash method which accepts Integer(). Only methods accepting System.Array must be lower-bound-aware.
One more discovery: x-based multidimensional array can be casted to 0-based multidimensional arrays (of same type with some number of dimensions). So, methods accepting multidimensional arrays should be lower-bout-aware or you can crash them.
See http://msdn.microsoft.com/en-us/library/yfsftwz6.aspx.
Use of such arrays is limited, because programs/libraries are usually not well-prepared for them. Library authors, which method are you using for walking arrays? For Each? OK, For Each is prepared for x-based arrays. But sometimes you may decide to use indexing instead of For Each. So, you check Array.Length – let’s say it’s 5 – OK, now you’re free to use indexes 0 ÷ 4, are you? How often you check lower and upper bound instead of length? How often do you use index -1 to indicate that something has not been found, or iteration has not started yet? So, those are the imitations. You’ll create custom-based array, pas it to library ant it will crash. Hopefully at least System.* and Micosoft.* functions are well-prepared for this.
Questions
So, does it bring more problems than advantages? Actually yes, but not-having x-based arrays is artificial limitation (and who wants can create them nowadays as well).
Examples
Dim x(-8 To 13) As Integer 'Type safe
Dim x = Array.CreateInstance(GetType(Integer), New Integer() {22}, New Integer() {-8}) 'Type-unsafe
For i As Integer = 0 To x.Length 'Crashes
    x.SetValue(i, i)
Next
For Each item As Integer In x 'Works
    Debug.Print(item)
Next
[bookmark: _Ref215203030][bookmark: _Toc231571504]✚	Syntax for String.Format
Does not need changes in CLI
What exactly?
Provide native and easy to use support for String.Format; possibly in some combination with ‎16.
Why?
String.Format is very often used function which provides string-formatting capability. But its use is little to more verbose. In VB9 you may introduce extension method and name it i.e. f, but built-in syntax shortcut would be nice.
Possible limitations
Same as String.Format. Some ideas may be adopted from ‎16 – especially \n, multi-line strings and may be PHP-style in-string variables (it’s little competitive to this).
Questions
Should I have string literals I my application? In most cases not. Really well done application has all user-targeted strings in resources, does not use strings for SQL commands (we have technologies as ADO.NET, LINQ-to-SQL etc.). So, only small usage is left for string literals and thus formatted string literals, too. On the other hand – when developing application for internal use in local company, you will probably not deal with strings in resources and when developing small application which works with data, you may, from time to time, find it more useful to write SQL command into code using String.Format, than dealing with all that LINQs and DataSets.
Examples
Dim a = 5, b = 7.12479
Dim str = _
["The a variable is {0}, b is approximatelly {1:#.00} and today is {2:D}.", _
a, b, Now()]
[bookmark: _Toc231571505]✚	Try…Catch…Fault…Finally
Does not need changes in CLI
What exactly?
In CLI, there is one more clause in Try..Catch construct, the Fault. It handles all exceptions but normal exit ‎[4]. Bring it to Visual Basic.
Why?
When CLI allows it why not have it in VB? It may be useful to handle all the exceptions. For example perform some clean-up that is not needed when no exception occurs.
Possible limitations
Same as for other there are some GoTo limitations. CLI itself has more limitations but (for e.g. Return) Visual Basic overcomes it somehow.
Questions
How are the clauses “called”? As I understand it, in example below, causes all “called” in following order and under following conditions:
1. Always as first 
2. When OverflowException occurs in 1
3. When ArgumentException occurs in 1
4. When any Exception occurs in 1, but OverflowException and ArgumentException
5. When any exception occurs in 1 (not depending on if it was caught)
6. Always after Try, Catch and Fault
Examples
Try '1
    DoSomething()
Catch ex As OverflowException '2
Catch ex As ArgumentException '3
Catch ex As Exception '4
Fault '5
Finally '6
End Try
[bookmark: _Toc231571506]✚	Built-in regular expression support
Does not need changes in CLI
What exactly?
Native, compile-time verified syntax for regular expressions. Let programmer define regular expression. Compiler/IDE verifies that the expression is OK. If regular expression provides named and/or numbered groups access to them is compiler-verified and Intellisense is available.
Why?
Everything checked in compile-time is more secure that when check is deferred to run-time. Regular expression can be compiled in compile time, not in runtime. That can have positive performance-impact (mainly when nowadays programmer defines regular expression as local variable and it’s compiled again and again whenever the function is called).
Possible limitations
There will be limitations for when Intellisense is available. In example below it should be ensured that value of the x variable never changes (may be use Const or ReadOnly instead of Dim). When regular expression is not variable but field it must be read-only.
Questions
Syntactically, how to deal with it? It’s design-question, quite hard to answer. In example below is my wild idea. Let me describe it: RegularExpresion is new keyword, then options follows (must be constant expression) and then regular expression itself follows (must be constant string expression). Actual type of variable x is something derived from RegEx (or RegEx itself, don’t know if possible). In compile-time compiler compiles regular expression (RegexOptions.Compiled haven’t been specified) and thus verifies that it is correctly typed. As long as compiler can track the x variable (maybe only when local variable or field is directly used) it verifies that only existing named and numbered groups are used (IDE provides Intellisense for named groups) and generates warning when group not defined in regular expression string is accessed.
Better – RegEx-derived class created by compiler can contain properties for accessing named groups.
Examples
Dim x1 As New Regex("(?<Test>Regular Expression)", RegexOptions.Compiled Or RegexOptions.ExplicitCapture)
 
Dim x = RegularExpresion  _
   RegexOptions.ExplicitCapture, _
    "(?<Test>Regular Expression)"
Dim result = x.Match("This is test text for Regular Expressions")
If result.Success Then _
    Debug.Print(result.Groups!Test.Captures.Count)
[bookmark: _Toc231571507]☆	XPath
Does not need changes in CLI
Give user something really good and he will want it better.
What exactly?
Add XPath expression into LINQ-to-XML.
Why?
LINQ syntax is not bad, but it is quite verbose and is better for flat things (tables in database) than for XML trees.
Possible limitations
XPath itself has some imitations. When in predicate [] you have hard time to reference items on another tree-level etc. It should be allowed to evaluate any Visual Basic expression in predicates. 
Questions
What about indexing? XPath and Visaul Basic indexing are incompatible. Possibly allow both: XPath 1-based in [] and Visual Basic 0-based in ().
Examples
Dim x As XElement
Dim y = x.ancestor::html:div/descendant::html:h1[@class="first-header"][1]
Note: y is XElement, because compiler know that it can be only one from [1].
[bookmark: _Toc231571508]✚	Built-in XSLT
Does not need changes in CLI
What exactly?
Allow XSLT files to be built into same assembly (exactly module) as Visual Basic project. Possibly wrap output of XslCompiledTransorm with something useful. Maybe make XSLT callable from visual basic, create properties/parameters for XSLT parameters. Maybe make XSLT named templates callable as functions with optional parameters. Possibly allow control of XSTL code generation using PIs or additional XML sttributes.
Why?
Visual Basic XML transformation possibilities are good, but sometimes you may find that XSLT better fits your needs (or you want to reuse existing template).
Possible limitations
No limitations. Allow XSLT – Visual Basic interaction (via XSLT extension functions).
Questions
How to call the transform? Class produced by XSLT compiler is hard to use, because it has no accessible members. Visual Basic should wrap it with something callable.
Examples
In Visual Studio include XSLT file MyXslt.xslt in project and give it Build Action = Compile.
      Dim x As XDocument, y As XDocument
y = MyXslt.Transform(x)
[bookmark: _Toc231571509]✚	XML Intellisense for literals
Does not need changes in CLI.
Related to Visual Studio IDE.
What exactly?
When XML schema (xsd file) is part of project, provide Intellisense when typing XML literals.
Why?
Because it makes development easier.
Possible limitations
Intellisense is not always able to provide you with context-sensitive Intellisense, because XML literal may be, from point of view of the schema, invalid or incomplete. It should filter elements out when it is sure that some element cannot be used in given context; otherwise provide all elements. Attributes should be provided for current element when it is sure which element is current, otherwise provide all possible attributes. For example two <test> attributes are declared in schema, one with attributes a1 and b1, second with a2 and b2. When you just type ”<myns:test “, a1, b1, a2 and b2 should be provided, because Intellisense cannot be sure which <test> is used.
Questions
Should XML literals be validated against schema? It’s hard to validate them, because they can be incomplete or invalid even when final resulting XML will be 100% valid. In some cases compiler may decide that <html:body> can never lay inside <html:span>. I think that information, not warning, should be generated, because even when programmer types this it may have some purpose, which compiler has no idea about.
Examples
Dim html = <?xml version="1.0"?><html:h 'List of possible elements is provided now
[bookmark: _Toc231571510]✚	Global members
Does not need changes in CLI
What exactly?
Allow defining fields and methods (subs and functions and declares) which are not member of any class, structure, interface or enumeration. Can be global or member of some namespace.
Why?
Because CLI allows it and having methods directly in namespaces can be alternative to using modules.
Possible limitations
Other language usually cannot se global members. It may be usefully to be able to declare global methods as extension ones, but again – other languages usually don’t see global members.
Questions
It is against all object-oriented programming principle, isn’t it? Partially it is. But object-oriented programming isn’t a dogma. Modules also do not fit very clearly into object-oriented programming, but are useful. Having module with HideModuleNameAttribute on it is in fact workaround to missing possibility to create global members.
Examples
Namespace SomeNamespace
	Friend Sub DoSomething()
	End Sub
	Friend GlobalValue As Long = 5L
	Friend Declare Ansi Function DoSomethingStrange _
Lib "Strange.Dll" ()
End Namespace
[bookmark: _Ref220653127][bookmark: _Toc231571511]✚	Yield return
Does not need changes I CLI
What Exactly?
Statement for returning multiple enumerated values from function without need to declare internal enumeration and returning it. As yield in C#. When Yield Return is reached value is added to return enumeration but function does not exit. It exits on Exit Function.
Why?
Because C# has it. Because it simplifies programming – returning enumerations. Because I saw many requests on the web.
Possible limitations
Quite none. Simple return IEnumerable of yielded values.
Questions
Can such function return null? It’s a little tricky as there is no indication on function signature. I think that function containing Yield Return statement should return an empty enumeration instead of null unless Return Nothing is explicitly defined.
What about returning enumerations? First enumeration can be simply returned as nowadays Return New List(Of T). Or enumeration can be merged into enumeration being returned Yield Return New List(Of T).
Examples
Function Yields(ByVal What$) As IEnumerable(Of Integer)
    Select Case What
        Case "Normal" 'Retruns what is given to be returned (array)
            Return New Integer() {1, 6, 9, 14}
        Case "Yield (simple)" 'Returns IEnumerable of given numbers
            Yield Return 1
            Yield Return 6
            Yield Return 9
        Case "Yiled (enumerations)" 'Returns combined enumeration of given enumerations
            Yield Return New Integer() {1,2,9}
            Yield Return Yields("Normal")
        Case "Combined Yield" 'Returns enumeration combined form sub-enmerations and values
            Yield Return 6
            Yield Return New Integer() {22,55,0}
            Yield Return -8
        Case "Null" 'Returns null
            Return Nothing
        Case "Do nothing" 'Returns an empty enumeration (because function contains Yield)
        Case "Puzzled" 'Returns {16, 5}
            Yield Return 14
            Yield Return 201
            Return New Integer() {16, 5}
        Case "Null item" 'Causes error as Integer is value type.
            'Being return type IEumerable(Of String) or IEnumerable(Of Integer?) simply adds null tu enumeration
            Yield Return Nothing
		Case "With exit" 'Returns IEnumerable containing {14, 201}
    		Yield Return 14
    		Yield Return 201
    		Exit Function
    End Select
End Function
Public Function NoYield() As IEnumerable(Of Integer)
    'Because there is no Yield in entire function, it returns Null when no Return is reached
    'and warning is issued
End Function
[bookmark: _Ref220650043][bookmark: _Toc231571512]☆	XML Type-safety
Does not need changes in CLI
What exactly?
Ability to specify XML element name or XML element type being accepted by function parameter of type XElement. This means that function will accept XElement only if it is element with specific name or its type (from XML-Schema PSVI) is given or derived. Otherwise an exception (ArgumentException) is thrown. This exception should be automatically documented in XML comments (better compiler-generated or inserted by Visual Studio – depending on some settings like “Auto document XML exceptions when not documented” (compiler) and “Automatically create XML documentation for XML exceptions” (VS)).
Why?
Nowadays you declare function accepting XElement and in fact you have no idea on what is being passed there and you must do many checks. Let those checks to be done by compiler-generated code. If such requirement is enforced, XML Intellisense may more accurate.
Possible limitations
There are two versions of this XML-type enforcement. a) element name and b) element type. Element name depends on qualified element name, no derived elements are allowed, no schema is required. Element type depends on document being first validated against XML schema to discover types. When XML type-info is not present, exception is thrown. To prevent some violations of rule enforcement the schema should be required to be built-in to assembly (as resource or in a special way).
Only public XML types can be used as constraint (no types declared inside elements). Same for elements (not necessarily).
Questions
What about documents? There may be another specification requiring XDocument to comply with some schema and to have specific root element. Schema validation may be done automatically for documents, not for elements.
What about in-code created elements? This enforcement may be useful for XML data coming from outside of application. But what about elements created by that nice VB feature in code. Such elements are not document-aware, so there is no possibility of standard validation. Some fragment-validation (possibly with some weak compile/design-time check should be invented as shown in example.
How to compile? Compile it somehow to check PSVI etc. But I think some clue should be given to method signature. modopt probably not as it cannot be parameterized AFAIK, so attribute. Not modreq as it prevents those compilers who don’t understand it from calling the method.
What about nulls? Allow by default, see ‎80.
Examples
Imports <xmlns:x="urn:my-schema">
'Possible way of defining schema location in resources
Imports <xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance">
Imports <xmlns:y="urn:my-schema2"  xsi:schemaLocation="y resource:Namespace.Resource.xsd">
Imports System.Xml.Linq

Public Class XmlTest
    Public Sub RequireSpecificElement( _
        ByVal a As <x:MyElement>)
        'Exception thrown when a is not element x:MyElement
    End Sub 
    Public Sub RequireSpecificType( _
        ByVal a As XElement(Of <x:MyType>))
        'Exception thrown when a is not element of type x:MyType (or derived)
    End Sub
    Public Sub RequireDocumentSchema( _
        ByVal a As XDocument(Of <xmlns:x>))
        'Exception thrown when document does not comply with schema urn:my-schema
    End Sub
    Public Sub RequireDocumentSchemaAndRoot( _
        ByVal a As XDocument(Of <x:MyRoot>))
        'Exception thrown when document does not comply with schema urn:my-schema
        'or its root element is not x:MyRoot
    End Sub 
    Public Sub Caller()
        'Enforce e1 to hold element of type x:MyType or derived
        'Check can be done at compile/desing time
        Dim el As <x:MyType> = <x:MyElement/>
        'Check is deffered to runtime because element is dynamic
        'If desing/compile time uncovers unrecoverable violation it should report it
        'like undefined attribute disalowd body etc. (depends on schema)
        Dim el2 As <x:MyType> = <x:MyElement><%= GetContentSomehow() %></x:MyElement>
        'Enforce doc to hodl document that comply with schema urn:my-schema
        Dim doc As <xmlns:x> = <?xml version="1.0"?><x:MyRoot/>
        'No check is done
        'but there should be function to vaidate it later
        Dim e3 = <x:MyElement/>
        'Validates element if it matches element declared in schema
        'element must be declared at schema level
        'Generates PSVI
        e3.Validate(<xsmlns:x>) 'schema chan be omited as it is known from element name
        'Validates that element complies with type x:MyType (or derived)
        'derived type must be specified in e3 using xsi:type attribute
        'Generates PSVI
        e3.Validate(<x:MyType>)
    End Sub
End Class
[bookmark: _Toc231571513]✚	XML type operators
Does not require changes in CLI
What exactly?
This is connected with ‎78. Ability to get type from XML element and to compare type of XML element in same way as with CLI types. Xml type rules should be similar as with CLI rules: TypeOf – Is returns true for left operand being of type of right operand or derived.
Why?
Because it’s easier than utilizing XML PSVI and nicely fits with ‎78.
Possible limitations
See ‎78.
One “unlimitation” in comparison with CLI type operators: The TypeOf – Is operator’s right operand may be variable.
Questions
See ‎78.
Examples
Imports <xmlns:x="urn:my-schema">
Imports System.Xml.Linq, System.Xml.Schema

Public Class XmlTest
    Public Sub RequireSpecificElement(ByVal a As XElement)
        If TypeOf a Is <x:MyType> then
        End If
        Dim x As XmlSchemaType = GetXmlType(a)
        If TypeOf a Is x Then
        End If
    End Sub
End Class
[bookmark: _Ref220653128][bookmark: _Toc231571514]☆	Non-nullable parameters
Does not need changes in CLI
What exactly
Declarative way to prevent null from being passed to method.
Why?
Because it is more handy that writing If MyParameter Is Nothing Then Throw New ArgumentNullException("MyParamater") and ''' <exception cref="ArgumentNullException"><paramref name="MyParameter"/> is null</exception>.
Possible limitations
Compiler/Visual Studio should generate XML documentation for exception being thrown as well. It should be configurable whether it is generated by VS to code or by compiler to XML file or even not generated and the exact text which is generated.
Questions
What about other checks? Nowadays declarative programming goes to classic languages as VB. We can see more such checks like enum membership, range etc. But this one is IMHO the most important one.
Syntax? See examples below. There are two possible syntaxes: Visual Basic is usually very expressive (so long syntax) but I’m starting being mad of those long signatures (so short syntax). Or, maybe, allow both.
Compilation? It’s simple to compile that. But I think that apart of If – Then –Throw some clue to method signature should be given, attribute on parameter or, better, modopt. (Not modreq as it prevents those compilers that don’t understand it from calling the method.)
Examples
Public Function DoSomething(ByVal a As Type!)
End Function
Public Function DoSomething(ByVal a As Type Is Not Nothing)
End Function
[bookmark: _Toc231571515][bookmark: _Ref231571521]✔	Explicit line continuation
Does not require changes in CLI
Implemented in VB 10
What exactly?
This is something that doesn’t come to my mind, but very useful. I include it only for completeness.
In some cases it is obvious that there cannot be end of logical line in place where physical line ends. So, treat this place as if there is _. It should be related to ‎34.
Why?
It simplifies coding.
Possible limitations
It’s necessary to decide where to introduce explicit line continuation and where not, in order to prevent unexpected line stitching.
Questions
Deprecate underscore? Definitely not – it allows you to divide line whenever you want even if explicit line continuation is not possible there.
Examples
Public Function MyFunction(
    ByVal a As Integer, 'This is comment
    ByVal b As Long)
    As Single
[bookmark: _Toc231571516]✔ 	Array literals and collection initializers
Does not require changes in CLI
Implemented in VB 10 (with better collection initialization that I ever imagined). Array literals cannot be used for attributes.
Request for use in attribute initialization is posted to Microsoft Connect under ID 462356.
What exactly?
Now we have array initializers like New Integer() {10,12,5}. Allow to create array without just using the {} braces. Allow to initialize collections this way as well.
I dunno why I haven’t listed this before I have seen it in VB 10, because I dreamed about it since I’ve seen it in C#.
Why?
Typing type name again and again is simply so much typing where compiler can be smarter.
Possible limitations
Some kind of collection cannot be initialized this way – like dictionary. VB 10 can do it!
Questions
What’s collection? Collection is everything that implement IEnumerable(of T) and has Add(T) method/function. Note: VB 10 allows more kinds of Add.
Examples
Dim a = {1, 2, 3} 'Integer()
Dim b As New List(Of Integer)({1, 2, 3})
Dim c = {{1, 2, 3},{4, 5, 6, 7}} 'Integer()()
Dim d = {1, 2, 3; 4, 5, 6} 'Integer(,)
Note: VB10 uses slightly different syntax for ()() and (,).
[bookmark: _Toc231571517]☆ 	Option infer for fields
Does not require changes in CLI
Posted to Microsoft Connect under ID 462364.
What exactly?
Visual Basic 9 introduces option infer. VB 10 improves it’s behavior. Now it works for local variables and all constants. Let’s make it work for instance/type fields and automatic properties.
Why?
Because of consistency and easines.
Possible limitations
No limitations.
Questions
No questions.
Examples
Class C
    Public x = 4 'Integer
    Public Property y = "y" 'String
End Class
[bookmark: _Toc231571518]☆	Binary numeric literals
Does not require changes in CLI
What exactly?
We have decimal, hexadecimal and octal literals. Sometimes it is useful to have binary literals in order to precisely see which bits are set and which are not.
Why?
To specify bit masks and other bit-related stuff precisely without need to calculate them. It makes creating bitmasks easier and code more readable.
Possible limitations
Limit to same data types as hexadecimal and octal literals.
Questions
Binary or signed representation? For binary numbers binary representation seems more natural and hexa and oct uses it as well.
Examples
Dim c As Integer = &b0101010001
[bookmark: _Toc231571519]✚	Byte literals with type characters
Does not need changes is CLI
What exactly?
We have type characters for other integral types S for Short, UL for ULong etc. So, we should have type characters for Byte and SByte.
Why?
For consistency, better readability and because in came cases we must now use CByte/CSByte.
Possible limitations
No limitations
Questions
Which characters? Official reason why there is no type character for Byte/SByte is that the most natural character B for Byte is collides with hexanumeral B. But since Byte is unsigned type we can use UB (aka Unsigned Byte), and because SByte’s name is SByte we can use SB for it.
Examples
Dim b = 14SB
Dim c = &h8FB << 1
Dim d = &o7SB + 1SB
[bookmark: _Toc231571520][bookmark: _Ref231571522]★	XML-Schema compilation
Does not require changes in CLI
May require changes in BCL (XML-serialization)
Depending on realization can be used by other languages
What exactly?
Current there is Microsoft’s tools XSD.exe. The tools is wrapped in XSDGenerator tool for Visual Studio (you can found it somewhere on the Internet). The tool can produce classes from XML-Schema files (XSD). But the generation is very hard to customize and does not support many of XML-Schema features. I’d like to see a new tool - customizable via PIs, XML elements in annotation/appinfo or attributes (like XSD for DataSets) and programmatically by deriving from it. It will provide command line interface, Visual Studio custom tool and runtime API. It will create classes in target language, which, by default, will enforce and utilize many XML-Schema constraints like min/max value, min/max length, pattern, list, union, nullable etc. It will take annotation/documentation to XML doc comments. There will be declarative way to precisely control how generated class is serialized to XML (white spaces, decimal places, empty elements, ordering etc.). This requires XML-serialization to be extended. The class will be serializable/deserializable to/from streams, text writers/readers and xml writers/readers as well as to/from XmlDocument, XmlElement, XDocument and XElement.
Why?
In Visual Basic we now have very powerful way of manipulating XML via XLINQ. We can as well use DOM and XSLT, but all these technologies are somewhat unsafe (meaning type unsafe, not guarantying schema constraints). It’d be nice to have XDocument that enforces XML-Schema constraints. But having strongly-typed CIL representation of XML classes has still it’s benefits.
Possible limitations
Precise XML-Schema-to-.NET mapping is quite big deal. Many factors have to be considered and evaluated. Some compromises will be needed. Resulting classes for example will probably not enforce minOccurs (they may, but it shall be trunable on/off). Clearly XSD.exe has many limitations that can be overcome.
Questions
There are many questions. Many things can be solved different ways. Everywhen when author of such great tool reach some question it should provide option to user-developer to change default behavior – declaratively in XSD if possible. Some examples:
· Turn element/attribute to property or field? (Sometimes it must be property to enforce constraints.)
· Turn maxOccurs > 1 element to array or collection? Make the collection property read only?
· Turn anonymous type (like pattern constraint) to in-line check (in setter) or to nested type?
· Make property overridable? Call Partial Sub OnXXXChanged from setter? Raise XXXChanged event (and create it?) from setter?
Examples
Instead of code example I’ll describe real world application I’ve developed:
In company I work in wee are bringing suits to many people, debtors. The court introduced possibility to automate the process of bringing the suit. They require a XML file with one or more accusations. Each accusation contains elements like debtors (more debtors for one accusation), addresses, charges, interests, penalties, dates etc. The court provided us with XML schema we have to comply with. For some strange reasons some elements are required to be present even if empty (like <Street/>) and other elements are required to have certain format (like 2 decimal places even when its .00). And several other rules. I have very hard time post-processing (or better “middle-processing”) CodeDOM generated by XSDGenerator to enforce those rules. Because neither XML-serialization nor XSD-classes-generation have easy-to-use extensibility points. Classes created by XSD.exe simply ignore i.e. that fact that element must be serialized even when empty (null) and there is no attribute to control such behavior in XML-serialization. Having some highly and easily configurable tool could save me many hours of dealing with court IT-man, CodeDOM and C# (XSDGenerator is written in).
For me it could be even very helpful when XSDGenerator places reference to XSD node in every CodeMember it generates. 
"Outroduction"
So, those were my suggestions for improvements of Visual Basic. I do not say that all of them can be applied together. I hope that at least some of them can be useful not only for me but for everybody. Unfortunately the improvements set for VB9 is already done, so, I hope that at least some of these will be part of VB10.
Đonny. Nov 2006
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