downloaded from: lib.ommolkefab.ir

Copyright © 2002 O'Rellly & Associates, Inc. All rights reserved.
Printed in the United States of America.
Published by O'Reilly & Associates, Inc., 1005 Gravenstein Highway North, Sebastopol, CA 95472.

O'Rellly & Associates books may be purchased for educational, business, or sales promotional use. Online editions
are also available for most titles (http:// ). For more information contact our corporate/institutional sales department:
800-998-9938 or corporate@oreilly.com.

Nutshell Handbook, the Nutshell Handbook logo, and the O'Reilly logo are registered trademarks of O'Reilly &
Associates, Inc. Many of the designations used by manufacturers and sellersto distinguish their products are clamed
as trademarks. Where those designations appear in this book, and O'Rellly & Associates, Inc. was aware of a
trademark claim, the designations have been printed in caps or initial caps. IntelliSense, Microsoft, Visual Basic,
Visual C++, and Visual Studio are registered trademarks, and Visual C# is atrademark of Microsoft Corporation. The
association between the image of a black-headed gull and the topic of C# and VB.NET conversion is atrademark of
O'Rellly & Associates, Inc.

While every precaution has been taken in the preparation of this book, the publisher and author assume no
responsibility for errors or omissions, or for damages resulting from the use of the information contained herein.

downloaded from: lib.ommolkefab.ir



http:// 

downloaded from: lib.ommolkefab.ir

Chapter 1. C# & VB.NET Conversion Pocket Reference

Section 1.1. Introduction

Section 1.2. Syntax Differences

Section 1.3. Object-Oriented Features

Section 1.4. IDE Differences

Section 1.5. Unique Language Features

downloaded from: lib.ommolkefab.ir




downloaded from: lib.ommolkefab.ir

1.1 Introduction

If you are anything like me, the following is a common scenario: Y ou are writing some code not in the language you
traditionally use. Although you know a needed command in your language of choice, the keyword in the language
you are using is not even remotely similar, and you can't even think of aword to type in the help fileto try to get it.

Y ou want to be able to flip through a short book that has your keyword in it, along with the equivalent way of coding
It in the new language you are using. This book attempts to fill that need.

This book-as well as my recognition of the need for it-grew out of my own experience. | was teaching courses on
VB.NET exclusively. Then one day, | was asked to teach a C# course. It was in front of about 25 C# students that |
figured out, the hard way, that knowing VB.NET does not mean you automatically know C# (and | even knew C++).

Microsoft has advertised that the .NET runtime is language agnostic, and that C# and VB.NET are so close that
switching between the two is realy nothing more than choosing between semicolonsand Di s, That istrueto a

certain extent. However, during that week in front of the firing squad, | discovered that there were alot of differences
between the two, some really obvious, and some more subtle.

The differences, it seemed to me, occur in three main areas. syntax, object-oriented principles, and the Visual Studio
NET IDE. Syntax concerns the statements and |language elements; you say tomato, | say toe-mah-toe. Object-oriented
differences are more subtle, and concern differences in implementation and feature sets between the two languages.
They concern things such as inheritance and method overloading. | DE differences include things like compiler
settings, which are attributes you set through the IDE that have different effects depending on what language you use.
Thereisalso afourth area of difference: language features that are present in one language but have no equivalent in
the other. These unique language features are also covered in this book.

After my C# class was over, | began writing a book to help me switch between the two languages. | realized that alot
of people were in the same boat, because we find an example in the docs or in a book that does not have the other
language's equivalent, or because we are in ajob that requires the use of the other language, or because we are curious
about what the other language can do, or most commonly because we would like to be able to tell people, "I know
both."

Before | begin, some ground rules. Neither language is better than the other. Y ou will not hear me say, "VB is better
than C#," or vice versa. | love both languages equally. Also, this book assumes you know one of the two languages,
but does not make an assumption about the one you know. The information is presented in alanguage-neutral point of
view so that programmers from each camp can read a section and feel that it is targeted to them.

1.1.1 Conventions Used in This Book

Italic 1s used for filenames, URLSs, and to introduce new terms.

Const ant w dt h isused for code and to indicate keywords, parameters, attributes, and other code items within
text.

Constant width bold isused to highlight parts of code sections.

Thisicon indicatesaVisual Basic .NET code fragment.

Thisicon indicates a C# code fragment.
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1.2 Syntax Differences

Syntax differences are the most common differences that we think about when comparing two languages. Syntax differen
the keywords and format of statements used to perform identical tasks. For instance, in C#, alanguage statement istermin
VB, alanguage statement is terminated with the carriage return/linefeed character sequence. In this section, we'll survey tl
between VB.NET and C+#.

1.2.1 Case Sensitivity

One major difference between the languages is that C# is case sensitive, while VB.NET is not. That meansthat whileit is

system consol e.witeline("hello world")

(al inlowercase), in C# that line resultsin an error. The correct way to invoke thiscommand in C# is:

System Consol e. WiteLine("hello world");

Both C# and VB.NET compile to alanguage known as Intermediate Language (IL). Interestingly, IL is case sensitive, wi
convert lines at compile time to match the correct casing of the original command at the IL level.

A side effect of not being case sensitiveis that at times, the compiler may not match casing correctly to the original declar
resulting in incorrect behavior. For example:

Cl ass Account
Overl oads Function toString( _

ByVal Format As String) As String
Return "My String wwth Format”
End Functi on

Overl oads Overrides Function toString( ) As String
Return "My String”
End Functi on
End C ass

Modul e App
Sub Main( )
Di macct As (bject = New Account( )
System Consol e. WiteLine(acct. ToString( ))
End Sub
End Modul e

This code has strange results in VB.NET. The VB compiler cases the toString method incorrectly to match the first definit
Account class (with lowercase T), rather than matching both definitions to the one inherited from System.Object (with cay
that toString does not override the ToString method in the base class, and the toString method is never called. This examp
of having a case-insensitive language in a case-sensitive world.
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What happens if you add two public functions in C# with the same name but cased differently? VB cannot use the functio
cannot resolve the function. For example, a Banking class written in C# has a MakeDeposit and a makedeposit method. Y
In VB, and you can create an instance of the Banking class, but if you try to use either MakeDeposit or makedeposit, the C
cannot figure out which oneto use. To prevent this, you could ask the compiler to test for Common Language Specificatic
CL S describes what islegal to make public in order to be compatible with other languages. To tell the compiler to check f
the following line of code to the Assemblylnfo.csfile in your C# project:

[ assenbl y: System CLSConpliant(true)]

If you're using the C# command-line compiler, ssmply add the line to your source code file after any usi ng statements. .
C# compiler gives you an error if two public functions in your class differ only by case.

1.2.2 Line Termination

C# statements can be split into multiple lines with CRLF and are terminated with a semicolon. VB.NET lines can only be
continuation character and are terminated with CRLF. The following code illustrates breaking up lines in C#:

/[/one line of code Iin C#
string sNane = sFirstNane +
sLast Nane;
[/ sem colon signals the end of a statenent

The semicolon indicates the end of a code statement. Y ou can break up the linein amost any place. You can go asfar as|
separate line and even adding comments to the end of each segment. For example:

string

sNane //vari abl e

= [/ operator

sFirstNane //first nanme

+ [/ pl us operat or

sLast Nane;

// sem colon signals the end of a statenent

Y ou can do the same with string literals if you precede the string with the @ symbol:

string
sNane = @John Jacob Jingle
Hynmer Smth";

However, be aware that code like that above results in a string with a carriage return embedded.

In VB, to break aline into segments, you must add a space and the underscore character. For example:
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VE

‘one line in VB
Dim sNane As String = sFirstNane +
sLast Nane

Asin C#, you can break up every word if you like, as in the example below. (However, unlike C#, iIn VB it isillegal to pu
segment.)

VB

‘one line Iin VB
Dm _

sNane

As

String _

sFi r st Nane B
+ —
sLast Nane

Unlike C#, it isillegal to break up string literals into two separate lines.

1.2.3 Comments

C# distinguishes between single line comments and block comments. Single line comments use a double slash, as follows

[/ This 1s a coment
vol d MakeDeposit (i nt Anpunt)

{

Il nt Bal ance; //stores the Account bal ance

Notice that there is a comment above the function declaration and a comment after the declaration of the Balance field. V
slash, all text after the slashes is assumed to be part of the comment. A block comment uses a slash followed by an asteris

of the block, and an asterisk followed by a dash at the end of the comment block ( */ ). Here's an example:

/*

Functi on: MakeDeposit

Scope: Public

Description: Increases the bal ance for the account.

Aut hor: Jose Mpj i ca

*/

public void MakeDeposit(int Anpunt /*Deposit Amount*/, |Int
Anmount Avai | /*how nuch 1 s avail abl e*/)
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{
}

Block comments enable you to write full paragraphs of comments without having to put double slashes on every line, but
Insert acomment within asingle line of code. Block comments can have comments embedded within them, asin thefollo

/*
[/this 1s an enbedded coment
* [

VB.NET has only a single-line comment. Comments are made either with the Rem statement or with a single apostrophe
Here are some examples:

VB

"This Is a conment

Rem Thi s Is anot her coment

Sub MakeDeposit(ByVal Anobunt As | nteger)
Dim Bal ance As Integer 'Account bal ance

End Sub

One limitation with comments in VB is that you cannot insert a comment in the middle of aline of code, as you can with |

1.2.4 Namespace Declaration and Usage

A namespace is agroup of classes that have the same name prefix. For example, iIf the WidgetsUSA namespace has class
Savings, the full name for these classes is WidgetsUSA .Checking and WidgetsUSA .Savings. The namespace declaration |
withinit.

Both VB.NET and C# enable you to define a namespace. Here are some code examples:

nanespace W dget sUSA
{

nanespace Banki ng

{

publ i ¢ class Checki ng

{
}

publ i c class Savi ngs

{
}

}

The same code can be written in VB as follows:
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VB

Nanespace W dget sUSA
Nanespace Banki ng
Cl ass Checki ng
End C ass
Cl ass Savi ngs
End d ass
End Nanespace
End Nanespace

The full names for the classes in these examples are WidgetsU SA .Banking.Checking and WidgetsU SA .Banking.Savings.
declarations attempt to make the class names unique for a particular company. However, it gets cumbersome to type long

declarations. Therefore, each language provides a statement that allows you to omit the namespace name and use the short
declarationsinstead. In C#, thisisdone withthe usi ng statement:

i
usi ng W dget sUSA. Banki ng;
cl ass App
{ static void Main( )
i Checki ng check = new Checking( );

}
The equivalent of usi ng inVBisl nports :

| nports W dget sUSA. Banki ng
Cl ass App
Shared Sub Main( )
Di m check As Checking = New Checking( )
End Sub
End C ass

In both C# and VB.NET, you can assign a prefix to a namespace. This helps solve problems of ambiguity in which multip
same class name. Consider two classes. MyCompany.SharedCode.DatabaseClasses.Connection and SomeOtherCompany.
Suppose a devel oper writes code to use or import the namespace for each class as follows:

| nports MyConpany. Shar edCode. Dat abase( asses
| nports SomeQt her Conpany. Modem
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Cl ass App
Shared Sub Main( )
Dimcn As Connecti on
End Sub
End C ass

The compiler complainsthat Connect i on in these declarations is ambiguous; it could be from either namespace. One
prefix to one or both of the namespaces as follows:

usi ng db=MyConpany. Shar edCode. Dat abase(Cl asses;
usi ng SoneQ her Conpany. Mbdemn

cl ass App
{
static void Main( )
{
db. Connecti on cn;
}

}
Here isthe equivalent code in VB.NET:

| nports db=MyConpany. Shar edCode. Dat abaseCl asses
| nports SoneQ her Conpany. Modem

Cl ass App
Shared Sub Main( )

Dimcn As db. Connecti on
End Sub
End C ass

Thefirstusi ng statement in C# and thefirst | nport s statementin VB assign aprefix ( db ) to the
MyCompany.SharedCode.DatabaseCl asses namespace. Y ou can then use db in your code instead of the namespace nam

and also solves ambiguity problems. Of course, you could just use the fully qualified namespace name whenever you refe
ambiguity problems.

VB has one enhancement that C# lacks. It letsyou use | npor t s not only with a namespace name (as does C#), but als
example:

| nports M crosoft. Visual Basi c. Control Chars

Modul e App
Sub Main( )
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DDms As String = "Hello" + NewLine + "Wrl d"
System Consol e. Wi telLi ne(s)
End Sub
End Mbdul e

Thel nport s statement references a namespace (Microsoft.VisualBasic) and a class (ControlChars). Therefore the cod
constants in the class without having to use the class' complete name. One of these constantsis NewLil ne , which repres

aline feed character.

1.2.5 Variable Declaration

In C#, the variable type always precedes the variable name. Here are some examples:

[€]

| Nt X;

deci mal v;
rectangl e z;
obj ect obj;

In VB, the variable name always isfirst, then the variable type. VB also requiresaDi m or an access modifier ( Publ | ¢
,Protected ,orProtected Friend) .A declaration that uses Di m isPrivate by default. The following VB c

previous C# code:

DIm X As | nt eger
DImy As Deci nal
DIm z As Rectangl e
DI m ob] As (] ect

-

Both languages enable you to create an instance of a class using the new keyword. Here are some examples in C#:

cl ass Account

{
}

cl ass App

{
static void Main( )

{
[ | exanpl e 1

Account acct = new Account( );

[ | exanpl e 2
Account acct 2;
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acct2 = new Account( );

}

Y ou can combine the object declaration and instantiation onto one ling, or you can separate the instantiation from the decl

VB has three ways of using the new operator, as illustrated below:

VE

Cl ass Account

End C ass
Cl ass App
Shared Sub Main( )
"exanple 1

Di macct As Account = new Account( )

"exanple 2
Dimacct2 As Account
acct2 = new Account( )

"exanpl e 3
Dim acct 3 As New Account
End Sub
End C ass

All three examples generate the same IL. Example 3 is similar to example 1-it Di m savariable of type Account and cr

Account. Unlike previous versions of VB, example 3 creates an instance of the Account object immediately. In VB 6 and
the As New notation, the object would not be instantiated until you used it.

1.2.6 Variable Initialization

C# requires you to initialize local variables explicitly. Consider the following declaration:

cl ass Account

{
| nt Bal ance; [/1nstance field
public void MakeDeposit( )
{
I nt tenpBal ance; / /1 ocal varilable
[/ compi | er error
Consol e. WitelLi ne(tenpBal ance) ;
}
}
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The Account class has afield, Balance, a method, MakeDeposit, and alocal variable, tempBalance. In C#, you do not hav
before using them. Fields are auto-initialized to O if they are numeric or to null If they are reference types. However, the C
error if you attempt to use alocal variable before assigning it avalue.

Thisisnot the casein VB. VB.NET automatically initializes all local variablesto 0 or to Not hi ng (or the equivalent, |
Consider the following VB code:

VE

Cl ass Account
Di m Bal ance As | nt eger

Sub MakeDeposit( )
Dim tenpBal ance As | nt eger
'no conpiler error
Syst em Consol e. WiteLine(tenpBal ance)
End Sub
End C ass

In this example, both Balance and tempBalance are initialized to 0.

Inside the IL

When both compilers generate the IL for the local variablesin a procedure, they add thel ni t keyword to the variable c
section, which tellsthe J T compiler to initialize local variablesto 0 or null. ThisIL code showstheuseof the 1 ni t ke

.locals init ([0] Int32 tenpBal ance)

The C# compiler enforces the rule that local variables be initialized at compile time.

1.2.7 Declaring Function Parameters

There are three kinds of parameter direction: | n (or by value), | n, out (or by reference), and out . When an argumel

changes made in the called function are not reflected back to the caller; when an argument is passed by reference, they are
parameters, memory is allocated by the caller but the function can change the value. Without parameters, the memory I

set by the function, with the caller receiving only the value. Both C# and VB can use all three forms of parameters; howev
differently between the languages. Consider the following two examples in C#:

voli d MakeDeposit(int x, ref int y, out Int 2z)

{
X = 10; //changes not reflected to caller
y = 10; //changes reflected to caller
z = 10; //required. Changes expected and
/[/reflected to the caller.
}
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vol d MakeDeposit(object objl, ref object obj2,
out obj ect obj 3)

{
obj1 = new object( ); //changes not refl ected
/[/to caller.
obj2 = new object( ); //changes reflected to
[/ caller, which now has a
[/ reference to a different
/| / obj ect than the
[/ origlnal one
obj3 = new object( ); //required. Function
/[l must allocate
//the object.
}

The first example accepts value types, and the second example accepts reference types. Both versions are shown to illustr:
an object by reference. Sometimes, developers incorrectly assume that if you pass in an object by value to afunction, thef
fields of that object. That is not the case; consider the following code:

cl ass person
{
public I nt Age;
}
cl ass App
{
static void ChangeAge( person pl)
{
pl. Age=10;
}
}

In thisexample, p1 isaby value parameter, yet if the function changes the Age field, the caller will see that the Age fielc
value'" applies only to the object the variable points to; the object's fields can always be changed no matter how the param
declared. In the case of objects, sending an object by value only means that if the function sets the variable to adifferent ¢
hold areference to the original object when the function ends. If an object is sent by reference, and the function sets the v:
object to a new object, then the caller will hold areference to the new object when the function returns.

Out parameters are really reference parameters marked with a special attribute to ssmplify how parameters are passed whe
caller and the object live in different machines, the less data that is transmitted in each call across the network, the better. |
only need to be transmitted from the caller to the object and not back. Parameters sent by reference need to be sent twice:
object, and then back to the caller. Out parameters only need to be transmitted from the object to the caller.

VB supports all three versions of parameter passing. By value parameters are specified either by omitting a direction keyv
the ByVal keyword:
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VE

Sub MakeDeposit(ByVal nunml As | nteger)
End Sub

Sub MakeDeposit(nunml As | nteger)
End Sub

Thenumnl parameter is accepted by value in both routines. Y ou must use the By Ref keyword to pass a parameter by re
following example:

VB

Sub MakeDeposit(ByRef nun As I nteger)
End Sub

VB does not have a keyword for out parameters, however, you can apply the<Qut > attribute to represent out parameter:

VE

| nports System Runtine. | nteropServices
Sub MakeDeposit(<Qut( )> ByRef nunl As | nteger)
End Sub

This code declaresthe numnil parameter in MakeDeposit as an out parameter. The C# version issimpler, since the langua

that automatically adds the attribute. However, placing the attribute in VB accomplishes the same task. A drawback of the
language does not enforce the concept automatically. In C#, if you mark a parameter asout , the function must set the pi

returning to the caller; otherwise, the compiler generates an error. But in VB, you can apply the attribute to a By Ref par
parameter. The latter isamistake, but the compiler does not enforce the rule.

1.2.8 Passing Function Parameters

In C#, if afunction containsr ef parameters, you must usether ef keyword in front of each by reference argument wh
true for out parameters-the out keyword must appear before any argument that corresponds to an out parameter. Also |
in aliteral value as an argument for aref or out parameter. (Y ou cannot pass anumber for ar ef | nt parameter, for ex:

pass as aref argument must be initialized before making the method call. The following code segment illustrates these pri

static void DoSonething(int x, ref int vy,
out 1 nt z)

{
Z=45;
}
static void Main(string[] args)
{

Int y=4; //you nmust declare a vari able
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[/land initialize 1t.
Nt z;
[/ notice the use of the ref and out
/| /| before each ref and out argunent.
DoSonet hi ng( 5, ref y,out z);

}

In VB, you do not use any keywords in front of the method arguments, whether they are By VVal , ByRef ,or <CQut >
below shows how to call functions with By Ref parametersin VB.NET:

VE

| nports System Runtine. | nteropServices

Modul e Modul el
Sub DoSonet hi ng(ByVal x, ByRef y, <Qut( )> ByRef 2z)
Z = 45
End Sub

Sub Main( )
DDmy As | nteger
Dim z As | nteger

'y and z do not have to be
‘Initiallzed because VB auto
‘Initiallizes vari abl es
DoSonet hi ng(5, vy, z)
"It 1s also legal Iin VB.NET to
'pass literal values for ByRef
DoSonet hi ng(5, 10, 20)
End Sub
End Modul e

Notice that it is not necessary to use By Ref infront of the By Ref arguments or to initialize argument variables, becau:
variables. Notice too that VB lets you send literal values for By Ref parameters.

Inside the IL

Whenever you make a method call in VB.NET and you use aliteral valuefor aBy Ref parameter, at the L level VB de
hidden local variable, assigns it the value you are passing, and passes the address of the variable instead of the literal valu
function.

1.2.9 Optional Parameters

In VB, you specify optional parameters as follows:
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VE

Sub MakeDeposit(Optional ByVal x As |nteger=10)
End Sub

Opt 1 onal meansthe parameter may be omitted. In other words, you can call MakeDeposit(20) or MakeDeposit( ). If t

the default value (10 in the declaration for MakeDeposit above) is used. Default values must be constants because if the c:
compiler writes a call that uses the default value. Thus, at runtime it appears as though the caller did not omit the value. T|
parametersin the call is specific to the VB compiler. For example, if you write aclassin VB with amethod that has an op
write code to use the class in C#, your C# code cannot omit the parameter in the call.

Y ou can define a parameter as optional in C# as well using an attribute. However, in C# the parameter will not be optiona
with aVB program, the VB code can omit the optional parameter. In this case, its value will be 0 or nothing, depending ol
there is no way to specify the default value through attributes in C#. The following code shows how to define a method wi
in C#.

usi ng System Runti ne. | nt eropServi ces;
public void MakeDeposit([Optional] 1 nt Anpunt)

{
}

1.2.10 Parameter Lists

In C# and VB, you can declare a single parameter as a parameter list (or parameter array)-a parameter that can accept ave
arguments, all of the same type, or an array with avariable number of elements. The following code example shows how |
array in C# and how to invoke the method that containsit:

[/definition (nmeant to be 1 n a class)

public void MakeDeposit(parans | nt]]
Anmount ) { }

[/ calling the nmethod

//(code neant to be Iin a function)

Account acct = new Account( );

/[/a call wwth multiple argunents

acct . MakeDeposi t (50, 100, 20, 30);

/[/a call wth no argunents

acct. MakeDeposit( );

[/a call wth an array argunment

Int[] Armounts = {50, 100, 20, 30};

acct . MakeDeposi t (Anount s) ;

The code invokes the MakeDeposit method three times: once with four parameters, once with none, and once with an arra
the MakeDeposit call ssimply accepts an array of integers. If you pass multiple arguments, the compiler generates code to
with the values of the call, then calls MakeDeposit passing this array of values.
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Thefollowing isthe VB eguivalent:

VE

"definition (neant to be in a class)
Sub MakeDeposit(ParamArray Anmount As Integer( ))
End Sub

‘calling the nethod (neant to be in a function)
Dim acct As New Account

‘acall wth multiple paraneters

acct . MakeDeposi t (50, 100, 20, 30)

‘a call wth no paraneters

acct. MakeDeposit( )

"here 1s a call wmth an array, also acceptable
DDmants As Integer( ) = { 100, 200, 30, 50 }
acct. MakeDeposit(ants)

1.2.11 Method Declaration

In C#, all methods are functions. Some functions return nothing ( voi d ), asin the following:

public void MakeDeposit(int Anpunt)

{
}

VB distinguishes between two types of methods: Subs and Functions. A Sub is a method that does not return a value. Whe
compiled, subroutines are turned into functions that return void, just like in C#. The following code shows aVB.NET subl
function:

Sub MakeDeposit(ByVal Anpbunt As | nteger)
End Sub

Function | sOpen(ByVal AcctlD As Integer) As Bool ean
End Functi on

Notice that in afunction you add As after the parameter list, followed by the return type.

1.2.12 Returning Output Parameters

Both C#and VB.NET havear et ur n keyword to return the value of afunction and exit the function at the sametime.
Its use:
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[€2
publ 1 c class Person
{
Int m Age = 10;
[/ use of return wth a paraneter
public int GetAge( )
{
return m Age;
}
public void Speak( )
{
1 f (mAge < 1)
return;
[/ do sonet hing el se here
}
}

The GetAge function returns the contents of the m_Age field; the Speak function returns nothing.

VB has another way to return parameters for compatibility with older versions of VB. Y ou simply set the function name €
(Note that doing so does not exit the function automatically.)

Inside the IL

Thetrick of setting the function name to the output parameter in VB Is accomplished at the IL level by declaring a hidder
with the same name as the name of the function. Because of this, there is a distinction between GetName (the variable) ar
GetName() (the function). For example:

Function Get Age() As | nteger
Get Age = 100
Ret urn Get Age

End Functi on

Function Get Age() As | nteger
GCet Age = 100
Return Get Age()

End Functi on

Thefirst version returns 100 to the caller. In the second version, Ret urn Get Age( ) causethecodeto call GetAgei

Publi ¢ C ass Person
Dim m Age As Integer = 10
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‘use of return wth a paraneter

Function Get Age( ) As | nteger
Ret urn m Age

End Functi on

Sub Speak( )
|f m Age < 1 Then Return

"do sonet hing el se here
End Sub

"You can al so use the function nane
'to return a val ue
Function GetName( ) As String
Cet Nane = "Smth"
End Functi on
End C ass

1.2.13 Program Startup

All EXE programs begin with aMain procedure. VB has a feature that also enables a \WinForms project to specify a startt
procedure. However, even in this case, programs begin with a Main procedure. (Take alook at Section 1.4.3 to see how ti

In C#, Main (with acapital M) isastatic procedurein aclass. In VB.NET, Main isashared procedurein aclass. In VB.N
Inside aModule. (A module isaclass in which all methods are automatically Shared. See Section 1.2.17 for details.)

Both C# and VB enable you to write a Main procedure in three different ways. In its ssmplest form, you can write aMain
parameters. Here is an example:

cl ass App

{
static void Main( )
{
]

}

Cl ass App
Shared Sub Main( )
End Sub

End C ass

( Shar ed inVB.NET isthesameasst at | ¢ in C#) You could also write a Main procedure with an incoming param
This string array contains the command-line arguments used when running the program. For example, a user may run you

program exe paranil paran /paranB "paramd paranb”

Hereis an example of using that form of Main:
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[€]
cl ass App
{
static void Main(string[] args)
{
foreach(string arg i n args)
{
System Consol e. WitelLine(arg);
}
}
}
VB
Cl ass App
Shared Sub Main(ByVal args As String( ))
Dimarg As String
For Each arg In args
System Consol e. Wi telLi ne(arq)
Next
End Sub
End C ass

Inthisversion of Main, ar gs isastring array containing the program's command-line arguments. The command-line art
program name; they are the strings that come after the program name. Each argument Is separated by a space. To haveas
a single parameter, you must add quotation marks around it. The code outputs all command-line arguments to the console
were using the command line described earlier, the output is:

par anil
par an
[ par anB
paran¥d par anb

Y ou can write athird version of Main as a function that returns an integer. This version can take either the string array as:
parameters. The integer is programmer-defined, which means that you must define meaningful values. Normally, O denote
values denote error conditions. Here is an example:

cl ass App
{
static int Main( )
{
return O;
}
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Cl ass App

Shared Function Main( ) As | nteger

Return O

End Functi on
End C ass
For backward compatibility, VB also has a Command function that enables you to retrieve the command-line arguments &
an example:
VB

| nports M crosoft. Vi sual Basi c

Cl ass App
Shared Sub Main( )

Dmargs As String = Command( )
System Consol e. WiteLi ne(args)
End Sub
End C ass

1.2.14 Exiting Programs/Methods/Loops

VB.NET offers avariety of statementsto exit a program, method, or loop. To exit a program, you use the End statement
In the code results in the program terminating. For example:

Modul e App
Sub CheckSecurity(ByVal sID As String)
|f sID="" Then
End
End | f
End Sub
Sub Main( )
CheckSecurity("")
End Sub
End Modul e

C# does not have an equivalent method to exit the program. However, both VB and C# can make use of the System.Envir
IS a C# example using the Exit method:

cl ass App

{
static void CheckSecurity(string slD)

{

downloaded from: lib.ommolkefab.ir




downloaded from: lib.ommolkefab.ir

I1f (sID=="") System Environnment. Exit(1);
}
static void Main(string[] Args)
{
CheckSecurity("");
}

}

EXit accepts one parameter, the exit code.

VB has several statements for exiting methods, including Exi t Sub ,Exit Function ,andExit Property
Functi on is

VE

Functi on MakeDeposit(ByVal Anobunt As Integer) As |nteger
| f Anmbunt < O Then
Exit Function
End | f
m Bal ance += Anpunt
Ret urn m Bal ance
End Functi on

C# does not have an equivalent method. However, the same task can be accomplished withthe r et ur n statement. Infa
Internally.

VB.NET aso has methods for exiting loops, including Exi t Do (for Do-Whileloops) and Exi t For (for For-Next |

Cl ass Peopl e
Dim Total As | nteger
Sub FillAuditoriun( )
Di mi Count As | nteger
For 1Count = 1 To 500
Total += 1 Count
| f Total > 250 Then
Exit For
End |f
Next
System Consol e. WiteLi ne(i Count)
End Sub
End d ass

C# has an equivaent statement, br eak . Thebr eak statement workswithf or loops, whi | e loops, and sw t ch
C# code illustrates the use of br eak to exit amethod prematurely:
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cl ass Peopl e

{
I nt Total;
public void FillAuditorium )
{
I nt 1 Count ;
for (i Count = 1; 1 Count <= 500; i Count ++)
{
Total += i Count;
1 f (Total > 250)
br eak;
} S
Syst em Consol e. WiteLine(i Count);
}
}

One C# feature not availablein VB.NET isthe cont | nue statement. Thecont | nue statement enables you to advar
following code demonstrates the use of cont | nue :

publ 1 c class Person

{
string Last Nane;
| Nt Age;
public static void SearchPeopl e(Person[] arr, int Age)
{
for (int 1=0; I < arr.Length; i++)
{
1 f (arr[1].Age != Age)
cont i nue;
System Consol e. WiteLine(arr[i].LastNane);
}
}
}

In this code, the loop in the SearchPeople function iterates an array of Persons looking for any person that matches a speci

compares a Person's age to the desired age. If they are not equal, the code callscont | nue , which advances the loop ar
of code in the loop.

1.2.15 Member Scope

When declaring class members such as fields, methods, properties, events, nested classes, etc., C# makes members private
makes members (other than fields declared with Di m ) public by default.

The following table shows the keywords used in each language to denote the scope of a class member:
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C# VB.NET Conr
public Public Default in VB
private Private Default in C#
Internal ~riend
protected Protected
protected internal Protected Friend

Outer classes at the IL level have only two possible scopes: private or public. Private means that the classis available at tt
cases this means the project level), and public meansthat it is visible outside of the assembly. VB.NET usesthe Fr i end

assembly scope for an outer class. C# usesthel nt er nal keyword to denote assembly scope.

1.2.16 Static and Shared Methods

Static methods are methods that are not attached to a particular instance of a class. In other words, you may invoke a static
an instance of the class. Along the same lines, a static field isafield that is not dependent on the instance of the class. Stal
when the type (the class in which they are declared) is allocated. Type allocation occurs just before any code that refers to
fields are allocated for the duration of the program.

The limitation of static methods is that they can only invoke other static methods, and they can only use static fields. They
methods or use instance fields without first creating an instance of the class. The following code illustrates static methods

cl ass Account

{

public static I nt Total Accounts;
Int m | D

public static 1 nt GetNext Accountl D )
{

}

public Account( )
{

return Tot al Accounts:

mID = Get Next AccountI D );
Tot al Account s++:

}

The Account class contains two fields. One, Total Accounts, is marked as static. (All fields and functions have been marke
convenience, static fields do not need to be public.) The other, m _ID, isan instance field.

This code also defines a static method called GetNextAccountID. If you study the code, you'll notice that instance functiol
constructors) can call static functions. Instance functions can also access static fields. It is not legal, however, for astatic f
functions or to use instance fields. If a static function needs to call an instance method, it must first create an instance of tt
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|nstance method.

To use static members outside of the class in which they are defined in C#, you must use the class name. For example, if
the GetNextAccountl D function or the Total Accounts field, you must do it as follows:

[€]
cl ass App
{
static void Main(string[] args)
{
Int | D = Account. Get Next Account | D() ;
}
}
It isillegal in C# to invoke a static method or use a static field through an instance variable. For example, the following cc
error:
cl ass App
{
static void Main(string[] args)
{
Account acct = new Account( );
[/1]llegal 1n C#
Int I D = acct. Get Next Account!ID( ); [/lerror
}
}

VB also supports static fields and static functions. VB usesthe Shar ed keyword to denote static members. The limitati
VB areidentical to those in C#. The following code shows the VB equivalent of the previous C# code:

Cl ass Account
Shared Total Accounts As | nt eger
DDm m I D As | nteger

Shared Function Get Next AccountI D{ ) As | nteger
return Total Accounts
End Functi on

Sub New( )
m I D = Get Next Account | D( )
Tot al Account s+=1
End Sub
End C ass
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Asin C#, VB shared functions can only call other shared methods or use shared fields. It islegal, however, for instance fL
fields or call any shared methods.

VB enables you to call ashared method or to use a shared field using a variable that points to an instance of the class, asii

VE

Cl ass App
Shared Sub Main( )

‘l'egal 1n both | anguages
DDm I D As | nteger = Account. Get Next Account| D( )

DI m Acct As New Account( )

egal 1n VB, not Iin C#

D = Acct. Get Next Account | D{ )
End Sub

End C ass

As the example shows, it Islegal to invoke the GetNextAccountl D function using the class name or an instance of the Acc

1.2.17 Classes Versus Modules

VB.NET supports code modules, which developers use to write libraries of global functions. For example:

Modul e App
Sub Main( )
End Sub

End Modul e

The VB compiler trandates a module into a classin which all members are marked asShar ed (st ati ¢ inC#). The
seal ed (Not | nheritabl e ). Since every member inamoduleisShar ed , you cannot add instance constructor

shared constructor.

Thereisno equivalent in C#, but a C# developer can simulate amodule by writing aseal ed class with all methods anc
st at 1 ¢ . One advantage of using a module over aclass with all members marked asst at 1 ¢ , however, isthat in VB
member of the module directly without specifying the module's name. Normally when you declare a shared method in ac
the name of the class plus the method to invoke it, as in the following example:

Cl ass Math
Shared Function Add(Nunml As | nteger, _
Nun As | nteger) As |nteger
End Functi on
End C ass
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Modul e App
Sub Main( )
Syst em Consol e. WiteLi ne( Mat h. Add( 3, 4))
End Sub
End Mbdul e

To invoke the Add method, you must write Mat h. Add . In VB, if the method is part of a module, you may omit the mo

VE

Modul e Mat h
Function Add(Nunl As | nteger, _
Nun As | nteger) As |nteger
End Functi on
End Modul e

Modul e App
Sub Main( )
System Consol e. WiteLi ne(Add(3, 4))
End Sub
End Modul e

In this case, you need only call the Add method. Thisistrue as long as the compiler can tell what Add method to invoke. |
that have the same method with the same signature, you must fully qualify the name by adding the name of the module, jL
a Shared method from the class.

If you are writing aclassin C#to be used in VB.NET and want to make it ook like a module, you can smply mark every
static, then reference the Microsoft.VisualBasic.DLL assembly and add the St andar dMbdul e attribute (from the

Microsoft.Visual Basic.CompilerServices namespace) to your class, as follows:

| M crosoft. Visual Basi c. Conpi | er Servi ces. St andar dModul €]
public class Math

{
public static 1nt Add(int nunml, int nunR)
{
return nunil+nung;
}
}

A VB project can then refer to the Add function directly without the class name.

1.2.18 If Statements

Both languages have conditional | f statements. However, the syntax and semantics differ between the languages. In C#,
must be enclosed in parentheses, as follows:
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1f (x > 10)
DoSonet hi ng( ) ;

Noticethat | f isinlowercase, there are parentheses surrounding the conditional statement, and that unlikein VB, there
the end. Thisexampleshowsan | f statement with only one task to perform. If there are multiple tasks to perform, they ¢

brackets, as follows:

(i
1f (x < 10)
{
DoTask1l( );
DoTask2( );
}
If you want to add an else clause, you usetheel se keyword in lowercase, asin the following example:
1f (x < 10)
{
DoTaskl( );
DoTask2( );
}
el se
{
DoQx her Task1( );
DoQx her Task2( );
}
If your el se statement needsto test for another condition, it is perfectly fineto include another | f statement as part of
follows:
1f (x < 10)
{
DoTaskl( );
DoTask2( );
}
else if (x > 10)
{
DoQx her Task1l( );
DoQt her Task2( );
}
el se
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{

}
In VB, the syntax is dightly different. VB usesthe | f and therequired Then keywords asfollows:

DoNot hi ng( ) ;

VE

|f x > 10 Then DoSonet hi ng( )

There is no need for parentheses around the conditional statement. Asin C#, an | f statement may perform only one task
multiple tasks, as in the following:

VB

"when using "End If" the "Then" iIs optional
"but VS.NET adds i1t by default

|f x < 10
DoTask1l( )
DoTask2( )

End | f

Instead of surrounding the task block with brackets, VB usesthe End | f statement at the end of the block. An else clau
the El se keyword:

| f X < 10 Then
DoTask1( )
DoTask2( )

El se

DOOX her Task1( )

DOOX her Task2( )

End | f

Inthiscase, the End | f goesafter the El se block. If your else must have another | f condition, then, unlike C#, you
another | f inthesameline. Instead VB hasaspecial El sel f keyword that you must use for the second condition, as|

| f X < 10 Then
DoTask1l( )
DoTask2( )

El self x > 10 Then
DoQt her Task1( )
DoQt her Task2( )

El se
DoNot hi ng( )

End | f
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When combining clausesinan i f statement, both languages use different symbols to represent operators. The following
operators to use in each language:

VB.NET C# Ope
And && and
Or I or
Not | Boolean opposite
= == equals
<> = not equal

1.2.19 Short-Circuiting

In addition to syntax differences, | f statements in both languages differ in semantics. The main difference is the use of s
default. Consider the following example:

(i
static bool DoTaskl( )
{
return true;
}
static bool DoTask2( )
{
return false;
}
static void Main(string[] args)
{
/[/11 1S unnecessary to execute
/| | DoTask2 because DoTaskl returns
[/ True, which Is enough to satisfy
[/ the or clause
| f (DoTaskl() || DoTask2( ))
{
}
/[/1t1 1S unnecessary to execute
/| | DoTaskl because DoTask2 returns
/| Fal se, which neans the clause iIs
/| Fal se
| f (DoTask2() && DoTaskl( ))
{
}
}
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In this example, the function DoTask1 always returns true, and the function DoTask2 always returns false. C# uses a techi

circuiting , which means that if part of the statement makes the entire statement true or false, there is no need to process tf
For example, inanor operation, if at least one of the clauses is true, then the entire statement is true. In the example abo

therefore, there is no need to execute DoTask2. The second half of the code example containsan and operation. Inan a
have to be true. If one of the clausesisfalse, there is no need to evaluate the rest of the statement. In this example, DoTas
therefore, there is no need to evaluate DoTask1.

VB does not short-circuit by default. In VB, all parts of the conditional statement are executed unless you use the special |
Or El se . For example:

VE

Shared Function DoTaskl( ) As Bool ean
Return True
End Functi on

Shared Function DoTask2( ) As Bool ean
Return Fal se
End Functi on

Shared Sub Main( )
'VB eval uates each portion of the
"I'f clause wthout short-circuiting
| f DoTaskl() O DoTask2( )
End |f

| f DoTask2() And DoTaskl( )
End |f
End Sub

Both the O clause and the And clause will execute DoTask1 and DoTask2 without short-circuiting. If you would like ti
replace And with the AndAl so keyword and Or withthe Or El se keyword, asfollows:

Shared Function DoTaskl( ) As Bool ean
Return True
End Functi on

Shared Function DoTask2( ) As Bool ean
Ret urn Fal se
End Functi on

Shared Sub Main( )
| f DoTaskl() OrElse DoTask2( )
End |f

| f DoTask2() AndAl so DoTaskl( )
End |f
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End Sub

This code uses short-circuiting. Inthe Or El se statement, only the DoTask1 clause is executed. Inthe AndAl so state
clause is executed.

Inside the IL

If youuse And and Or in VB.NET instead of the short-circuiting equivalents, at the IL level VB executes all the functic
involved inthel f first, then compares the results. In the case of short-circuiting, VB executes one statement, then check

to seeif it needsto continue. If it does not, it skips the rest of the statements. Otherwise it executes the second statement ¢
again, and so on.

1.2.20 Conditional Statement

Both C# and VB.NET have a conditional statement that enables you to test one clause and return one value if the clause i<
clauseisfalse. In C#, thisis done in the following fashion:

static void Main(string[] args)
{
| nt Bal ance = 45;
Int Wthdrawal = 50;
string nsg = (Bal ance < Wthdrawal ) ?
"I nsufficient Funds" : "Successful";
neg = (Bal ance < Wthdrawal ) ? DoTaskl( )
DoTask2( );
}

This C# code shows two uses of the conditional statement. The format for the conditional is:

true/false clause) ? value for true :
val ue for false

Notice from the code example that you can return literal values for the true and false portions, or you can invoke function:

VB.NET aso has aconditional in the form of the I1f function. For example:

Sub Main( )
Dim Bal ance As | nteger = 45
Dm Wt hdrawal As Integer = 50

DDmnsg As String = |If(Balance < Wt hdrawal,
"I nsufficient Funds",
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"Successful ")

nseg = |1 f(Bal ance < Wthdrawal , _
DoTaskl1l( ), _
DoTask2( ))
|1 f(Bal ance < Wthdrawal, DoTaskl(), DoTask2( ))
End Sub

The syntax of the I1f function is:

1 f(true/fal se clause, value for true,
val ue for false).

Two interesting results of the fact that I1f isafunction call are that 11f can be up to 300 times dlower than | f , and both
arguments are always eval uated.

1.2.21 Properties and Indexers

Both C# and VB.NET allow you to add properties to a class. Properties are functions that act asfields. Y ou can read the v
the value of a property asif it were astorage field. The following code defines a property in C#:

(i
cl ass Account
{
| nt m Bal ance;
public 1 nt Bal ance
{
get
{
return m Bal ance;
}
set
{
m Bal ance = val ue;
}
}
}
class d assl
{
static void Main( )
{
Account Acct = new Account( );
Acct . Bal ance = 100;
Syst em Consol e. WiteLi ne(Acct. Bal ance) ;
}
}
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This code shows the Account class with a Balance property, and a Classl class that uses the property in its Main function.
declaration has areturn type followed by the name of the property and no parentheses, unlike function declarations. The p

set portion. You can optionally omittheget ortheset |, but not both.
Theset portion of the code example usestheval ue keyword. Thelinein Main that reads:
Acct . Bal ance = 100;

invokes the set portion of the property; the value on the right side of the equal sign, in this case 100, isstored inthe val
an intrinsic keyword and must be in lowercase. The line that displays the value of the property using Acct . Bal ance |

of the property.

VB also has a property construct. The C# code can be trandated to VB as follows:

VE

Cl ass Account
Dim m Bal ance As | nteger

Property Bal ance( ) As Integer
CGet
return m Bal ance
End GCet

Set
m Bal ance = val ue
End Set
End Property
End C ass

Modul e App
Sub Main( )
Dim Acct As Account = New Account( )
Acct . Bal ance = 100
System Consol e. Wi telLi ne(Acct. Bal ance)
End Sub
End Modul e

Notice that the property declaration begins with the Pr oper t y keyword, then the name of the property followed by par
type of the property. In this case, the property is of type Integer. Asin C#, theVal ue keyword containsthe value being
thelinethat reads Acct . Bal ance = 100 executes, the runtimeinvokesthe Set portion of the Balance property.

contains the value 100.

In VB, you can omit the Set or the Get portion of the property, but not both. If you omit the Set portion, however, you
keyword in the property declaration, as follows:

Cl ass Account
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Dim m Bal ance As | nteger

ReadOnly Property Bal ance( ) As I|nteger

CGet
Ret urn m Bal ance

End Get
End Property
End Cl ass

In the same way, if you omit a property'sGet portion, you must usetheW 1 t eOnl y keyword, as follows:

VE

Cl ass Account
Dim m Bal ance As | nteger

WiteOnly Property Balance( ) As |nteger
Set
m Bal ance = Val ue
End Set
End Property
End C ass

VB allows a property to accept parameters, C# does not. This feature Is convenient when creating child classes that behav
Imagine a class called Bank that stores a series of accounts. To set the properties of an account, the devel oper uses the Ac

class, passing as a parameter the account number, asillustrated below:

Cl ass Bank
Private m Account s(100) As Account

ReadOnly Property Accounts(ByVal AccountlD _
As I nteger) As Account

CGet
Ret urn m Account s( Account | D)

End Cet
End Property

Sub New( )
Dim acct As Account

For Each acct In m Accounts
acct = New Account( )
Next
End Sub
End C ass

The Accounts property accepts an account ID as a parameter and returns an Account from the m_Accounts array. Y ou Wc
property as follows:
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VB

Modul e Modul el
Sub Main( )
Dim bl As New Bank( )
D macct As Account = bl. Accounts(15)
End Sub
End Modul e

The Accounts property enables you to access a particular account within the bank's account array. However, amore elega

look like the Bank classitself isan array. Thisis done by adding an indexer , which is a property that accepts a parameter
default property. Y ou can turn the Accounts property into an indexer by adding the Def aul t keyword to the property ¢

VB

Cl ass Bank
Private m Account s(100) As Account

Default ReadOnly Property Accounts(
ByVal Accountl D As |Integer) As Account

CGet
Ret urn m Account s( Account | D)

End GCet
End Property

Sub New( )
Dim acct As Account
For Each acct In m Accounts
acct = New Account( )
Next
End Sub
End Cl ass

When you mark the property as a default property, you can omit the name of the property when accessing a particular mer

Modul e Modul el
Sub Main( )
Dim bl As New Bank( )
D macct As Account = bl1(15)
End Sub
End Modul e

C# also enables you to add indexers (a default property that takes parameters) to aclass. The following code declares an it
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cl ass Account

{
}
cl ass Bank
{
Account[] arr = new Account|5];
public Account this[int Index]
{
get
{
return arr[index];
}
set
{
arr[1 ndex] = val ue;
}
}
}

An indexer declaration looks like a property declaration, except the name of the functionist hi s and the parameters are
brackets instead of parentheses. Y ou can write code like the following to use the indexer:

Bank bl = new Bank( );
bl[ 3] = new Account();

An indexer creates the illusion that the class itself works like an array. If you were to use a C# class that has an indexer in
C# simply adds an Item property to the class and marks it as the Default property. Within C#, however, you cannot refer t
ltem.

The default name for the C# indexer property is Item, but you can change it using an attribute:

| System Runt i ne. Conpi | er Servi ces. | ndexer Name( " Account ") ]
public Account this[int |Index]

{
get

{

return arr[i ndex];

set

{
}

arr[1 ndex] = val ue;

}

Thel ndexer Nane attribute has no effect in C# client code. However, in VB.NET with this code, the Indexer property
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Instead of Item.

1.2.22 Arrays

Both languages have dightly different ways of declaring, initializing, and using arrays. Let's start with declaring arrays. Ir
the type of the array:

string[] phones;

It iIsan error to put adimension inside the brackets; it isalso illegal to put the brackets around the variable name. This coo
declaration for the array- phones isareference variable that points to an object of type string[] (read: "string array").

To create an array object in C#, you do the following:

//create an array of three strings
phones = new string[ 3];

[/ create an array using a vari able

[/to specify the di nmensions

| nt Anount = 3;

phones = new string[ Anount];

|/ create an array of 3 elenents setting
[/the array's contents at the sane tine
phones = new string[] {"one","two","three"};

[/wth the curly bracket notation you can
/[/even omt the call to new
string[] phones = {"1","2","3"};

In VB you can declare an array in several ways.

'put parent heses after the type

Di m phonesl As String( )

'put parent heses after the vari able
Di m phones2( ) As String

Y ou use parentheses after the data type to indicate an array. VB aso lets you put parenthesis after the variable name. This
confusing to C# developers. In thiscode, phones?2 is avariable of type string array-the same as phones1 . Itisille

both the variable name and the data type.

There are several ways of allocating an array object in VB.NET. One way isto indicate the dimensions of the array in the
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VE

Di m phones1(5) As String
This only works if the parentheses are after the variable name-you cannot define a dimension if the parentheses are after tl

A crucial difference between C# and VB.NET isthat in VB.NET the number inside the parentheses isreally the index of t
The above declaration produces a string array with six elements, numbered O through 5. In C# the numbers in brackets spe
elementsin the array.

Itisillegal to use New when allocating an array in VB except when using the curly bracket notation (as seen in alater exi
arelillegal:

VB

‘this i1s *illegal*
Dim phonesl( ) As String = New String(5)

‘this 1s also *illegal *
Di m phones2( ) As New String(5)

Thefirst statement isillegal because the compiler thinks that you are invoking a constructor for String and passing it the n

statement has several problems. The first isthat you cannot use parentheses after both the variable name and the array typ
dimension on the array type. The second is that you cannot use As New with array declarations.

Be careful that you do not drop the parentheses around the variable name by accident when using As New in array decl:

Dim nuns2 As New Deci nal (5)

Of course, thislineis abasic variable declaration where nuns 2 isaDecimal, and the value 5 is passed as the constructo
declaring arrays, It Is easy to confuse constructor invocations with array dimensions.

Y ou do not have to use a literal number to specify the dimension of the array. The following is also valid:

Dim count As Integer = 5
Dim nunsl(count) As Deci nal

VB.NET also supports the curly bracket notation to allocate an array:

'create an array of 3 elenents, setting

"the contents of the array at the sane tine

Di m phonesl As String( )

phonesl = New String( ) {"one", "two", "three"}
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‘or you can use the curly bracket notation
"I'n the declaration and even omt New
D m phones2 As String( ) = {"1", "2", "3"}

In thisexample, phones1l and phones2 point to arrays of strings with three elementsin positions 0 to 2.

Once you allocate an array, the size of the array isimmutable. In C#, if you wish to have the array variable point to an arr:
must create a new array object and set the variable equal to that new array, as follows:

string[] phones = new string|[35];
phones = new string[ 10];

Notice in the example that phones first pointsto an array of 5 elements and then points to an array of 10 elements.

VB hasaRedi m command that makesit alittle easier to realocate an array:

VB

Di m phonesl As String( )
ReD m phones1(9)

Di m phones2(4) As String
ReD m phones2(9)

In thisexample, phones 1 isunallocated until thelinethat calls Redi m . Redi m creates an array of 10 elements and
variableto it. In the case of phones?2 , however, the array is allocated once in the declaration line. Then it appears that
that array dimensions are immutable and resizing the dimensions of the array. In actuality all that VB is doing with Red

array with the new dimensions and pointing the phones?2 variableto it. The original array then becomes a candidate fol

The use of Redi m for alocating a new array is necessary because VB does not allow the use of New when working wit
curly bracket notation).

VB has one enhancement when reallocating arrays that C# does not have: the Redi m Pr eser ve statement. With Rec
developer can allocate a new array with new dimensions and copy all the elements from the old array to the new onein a:
follows:

DDmnunms( ) As String
ReDi m Preserve nuns(10)

{"s", "10", "20"}

Internally, Redi m Pr eser ve createsabrand new array. In this example, the new array has 11 elements (remember th

for the array). VB then calls afunction called CopyArray in Microsoft.VisualBasic.CompilerServices.Utils. All that Copy.
performing several validations for size and rank, is use the System.Array.Copy method. In fact, here is how you would do

In CH:
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string[] nuns = {"5", "10", "20"},;
string[] tenp = new string[ 10];
System Array. Copy( nuns,

0,

tenp,

0,

nuns. Lengt h) ;
nuns = tenp;

Besides one-dimensional arrays, both languages let you create arrays with multiple dimensions. In both C# and VB.NET,
Indicate the rank (the number of dimensions) of the array:

string[,] records = new string|5,5];

This code creates atwo-dimensional array of five rows by five columns. The VB equivalent is the following:

Dimrecords(4, 4) As String
L or

Dimrecords As String(,)
ReDi m records(4, 4)

Both C# and VB.NET let you declare nested arrays-arrays of arrays. Each top-level element of the array points to a subarr
can be of adifferent size. Thistype of array iscalled ajagged array . Consider the following code:

string[][] famlies = new string[2][];
fam |1 es[ 0] new string[ 5];
fam |1 es[ 1] new string[4];

famlies[O][0] = "Bill";
famlies[0][1] = "Carole",;
famlies[0][2] = "Bradley",;
famli1es[0][3] = "Mdal yn",;
famlies[0][4] = "Duncan",;
famlies[1][0] = "Jose",;
famlies[1][1] = "Laurel";
famlies[1][2] = "Al ex";
famlies[1][3] = "Andy",;

Inthiscode, f am | | es isajagged array-it isan array of string arrays. The second and third lines in the code create the
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subarray has five elements, and the second has four. To set the elements of the array, you use the double sguare bracket nc
fam |1 es[ 1] [ O]

Y ou can dothesamein VB.NET, asfollows:

VE

Dmfamlies(1l)( ) As String
ReDim fam 11es(0)(4)
ReDim famlies(1)(3)

famlies(0)(0) = "Bill"
famlies(0)(1l) = "Carole"
famlies(0)(2) = "Bradley"
famlies(0)(3) = "Mdal yn"
famli1es(0)(4) = "Duncan"
famlies(1l)(0) = "Jose"
famlies(1l)(1l) = "Laurel”
famlies(1l)(2) = "Al ex"
famlies(1l)(3) = "Andy"

Notice that you use the Redi m statement to set the sizes of the subarrays. To access the members of the subarrays, you L
notation, for example,fam | 1 es( 1) (0) .

1.2.23 for Loops

The way in which you declaref or loopsin each language is different. Let'stake alook at C# first:

for (int count=1;count < 10; count ++)

{
}

Thef or statement in C# has three parts. the declaration portion, the test portion, and the action portion. Each segment i<
semicolons.

In the declaration portion, you can literally declare anything. It could be the variable you use to keep a counter, or somethi
loop itself. The declaration segment is also not restricted to numeric types. The following examplesarevalid f or declar:

for (string count="";count != "done"; )

{
}

| nt me0;
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| nt n=0;

for (Int x=0,y=0, z=0; nx10; n++)
{

}

Noticethat inthefirstf or declaration, the variable used is of type string. In the second f or declaration, the variablesii
have nothing to do with the second and third parts of the f or statement.

The second part of the f or statement is the test portion. The loop continues while the test portion evaluates to true. Agai
any code that results in the Boolean values true or false. In the example:

for (int count=1;count < 10; count ++)

{
}

the loop endswhen count isequal to or greater than 10. Because all you need in the second part of the f or statemen
returns true or false, the following is aso avalid statement:

for (Int count = 1,total =500;
count < 10 && total > 200;
count ++)

{
}

Thisf or statement teststhat count islessthan 10 and that the total is greater than 200. If one of the two clauses retur
statement is false and the loop stops.

The last part of thef or statement is the action portion. In this part of the statement, you can put a number of actions sep:

Traditionally you write a statement here that increases a counter. The action takes place after all the code inside the loop €

test portion is evaluated to decide if the loop should continue. The following examples show the different things you can ¢
for

for (1nt counter=1;counter < 10; counter++)

{
| nt nmeO;
for (Int count = 1,total =500;
count < 10 && total > 200;
count ++,total--,m= count *100)
{
}
}

Intheinner f or loop, three things occur in the action section: count isincremented by 1; t ot al isdecremented by
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count times100. Of course, most of the time what you would liketo writeisasimple f or loop that either increases
counter. Here are two "more normal" examples:

string[] nanmes = new string[100];

[/ navi gate through the array

for (Int count=0; count < nanes.Length;
count ++)

{

}

// navigate I n reverse order

for (I nt count=nanes.LlLength; count >= O;
count - -)

{

}

TowriteFor loopsinVB, youusetheFFor , To ,Next ,and St ep keywords. Hereis asimple example of aFor

System Consol e. Wi teLi ne(nanes|[ count]);

Dim count As | nteger

For count = 1 To 100
Ne Xt

That For statement in VB has an initializing section and atest section. The initializing section is the portion after the ke
To . Thevariable you initialize must be declared beforehand-VB does not let you initialize in-place. The variablein the

be numeric. The compiler will write IL to add 1 to this variable in each iteration of the loop. Before entering the loop, the
expression after the keyword To . The test section has a value or expression to test the counter against. The loop will con

the counter isless than or equal to thisvalue. In the previous VB.NET example, the loop will run 100 times. Of course, th
to have aliteral value; for example, the following For statement uses an expression:

Di m names(100) As String

For count = 0O To nanes. Length - 1
System Consol e. Wi telLi ne(count)

Next

In thisexample, count startsas0. Theloop continuesuntil count > nanes. Length - 1 .

Y ou can control how the counter isincremented with the St ep keyword. This example iterates through even numbers:
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Dim count As | nteger
For count = 0 To 100 Step 2

System Consol e. Wi telLi ne(count)
Next

Y ou can aso make the counter decrement instead of increment. In that case, the To portion describes the lower limit for
example:

VE

For count = 100 To O Step -2
System Consol e. Wi telLi ne(count)
Next

The counter begins at 100. In each iteration, the counter is decremented by 2. The loop continues until the counter islesst

1.2.24 For/Each Loops

For / Each loopslet you iterate through the members of an array or a collection such as a hash table. For a class to supr
implement the | Enuner abl e interface. Both languages have mechanisms for navigating through collections that impl
thisisdonewith thef or each command:

string[] nanes = new string[5];
foreach(string onenane I n names)

{
}

In this code, nanes isan array of strings. Inthef or each statement, you first declare a variable compatible with the
collection. In this case, we declare the variable onenane asastring. You can also declare the variable as an object, sinc
with System.Object. Thef or each loop then iterates through all the itemsin the collection, placing the current itemint
insidethef or each . Unlike VB.NET, you cannot declare the variable outside of the f or each loop. The following i

string[] names = new string[5];
string onenane;

[/***this Is Il]egal ***

f oreach(onenane I n nanmes)
{

}

One limitation in C# isthat the variable you declareinsidef or each isread-only. Thisisaso illegal:

[/***this I1s also I|llegal ***
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string[] nanes = new string[5];
foreach(string onenane I n nanmes)

{
| f (onenane == null)
onenanme = "John Smth";
System Consol e. WiteLi ne(onenane) ;
}

That means that you cannot change the elements in the array.

VB asohasaFor Each construct. Unlike C#, you cannot declare the iteration variableinside For Each ; you must
For Each . For example:

VE

DI m nanmes(4) As String
DI m onenane As String
—or Each onenane | n nanes

Next

Noticethat For and Each aretwo separate words. In VB, the variableyou usein For Each to storethe current iterr
Therefore, the following islegal code:

DI m nanmes(4) As String
DI m onenane As String
~or Each onenane | n nanes

| f onenane = "" Then
onenane = "John Smth"
End | f
System Consol e. Wi teLi ne(onenane)

Next

Being able to set the variable that contains the current element is of limited use. For example, in the code above, setting 0
does not change the element of the array. If you examine the array after completing the loop, you will notice that it is unaf

1.2.25 Try/Catch Blocks

Both languages can throw and catch exceptions

Try/ Cat ch blocks are used to handle exceptions. In C# you catch exceptions in the following way:

try
{
Checki ng checkl = new Checking( );
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checkl. MakeW t hdr awal ( 1000) ;

}

catch( I nsuffici ent FundsEkException e)

{
System Consol e. WiteLine(e. ToString( ));
System Consol e. WitelLl ne(e. Account No) ;

}

cat ch

{
/| / catch everything el se

}

Thet ry portion contains code that might generate an exception. In this case, if the account we are making awithdrawal
enough funds, the code generates an | nsufficientFundsException exception. The cat ch blocks tell the runtime what typ

to handle. In the example, there are two handlers. one for | nsufficientFundsException exceptions, and one for every other
important to order thecat ch blocks from more specific to more general, since only the first appropriate handler catches

If the "catch all" block precedes the catch InsufficientFundsException exception block, the latter never executes. The C# ¢
if you order thecat ch blocksincorrectly; the VB compiler does not.

VB hasasimilar way of catching exceptions. Here is how you would writeasimilar Tr y/ Cat ch block in VB:

Try
Dim checkl As New Checking( )
checkl. MakeWt hdr awal ( 1000)

Catch e As Insufficilent FundskExcepti on
System Consol e. WiteLine(e. ToStri ng)
System Consol e. WiteLi ne(e. Account No)

Cat ch
'catch everything el se

End Try

The basic differencesincludeusing an End Try statement, rather than curly braces, to indicate the end of the block. Al:
section, the variable name appears first, followed by the keyword As and the type of the exception. Y ou do not use paren
variable declaration. Other than these syntax changes, initsbasic form, the Tr y/ Cat ch blocksin the two languages ar

VB has an enhancement for catching exceptions: you can use a\V\hen clause with any Cat ch block. The When clause
Boolean expression that activates or deactivatesthe Cat ch section. Look at the following code:

Try
Dim checkl As New Checking( )
checkl. MakeW t hdr awal ( 1000)
Catch e As | nsufficient FundsException _
Wien e. |l sCredit Account = Fal se
System Consol e. WiteLi ne(e. ToStri ng)
System Consol e. Wi teLi ne(e. Account No)
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Catch e As | nsufficient FundsExcepti on
Wien e. |l sCredi t Account = True
‘Ignore the error, It Is ok
'to have a negative bal ance
Cat ch
‘catch everything el se
End Try

Inthis Tr y/ Cat ch block, the InsufficientFundsException exception is handled differently depending on the informatic
Thefirst Cat ch statement, which reports an error to the client, is executed only when the I nsufficientFundsException of
fieldisFal se .Inthesecond Cat ch statement, if the InsufficientFundsException object's |sCreditAccount field is Tr

report the error to the client. In this second handler, nothing visible happens-the handler catches the exception so that the |

One more thing about errors and VB. VB 1 through VB 6 used unstructured exception handling withthe On Error R
and its variations to trap errors. VB.NET still supportsthe On Er r or statement. However, thisis only done for backwa

greatly discouraged.
1.2.26 Attribute Usage

Using attributesis an integral part of programming for the .NET runtime. Attributes are classes that modify the behavior c
elements such as classes, functions, parameters, etc. Certain programs such as compilers, the IDE, and the runtime enable
behavior by applying attributes to your code.

The way you apply attributes is somewhat different between the languages. In C#, attributes are applied using square brac
of defining and using an attribute in C#:

usi ng System

[ Attri buteUsage(Attri buteTargets. C ass) ]
public class CreditLimtAttribute : Attribute

{
I nt _ Max;
Int M n;
public 1 nt CheckStart Nun=O;
public CreditLimtAttribute(int Mn,iInt Mx)
{
“Mn = Mn;
_Max = Max;
}
}

[ CreditLimt (1000, 5000, CheckSt art Nunm=10) ]
cl ass Checki ng

{
}
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The code first declaresthe Cr edi t LI m t attribute, aclassthat is derived from System.Attribute. The constructor has:
Vax , that report the minimum balance and maximum balance an account can have. The class also has a public field calle

attribute is then applied to the Checking class.

When applying an attribute to a program element, you use brackets around the attribute. Also, you can omit the suffix on

example, the class name Is CreditLimitAttribute, but the compiler lets you refer to the attribute as CreditLimit. The Credit
required parameters-they are the parameters of the constructor, M n and Max . After specifying the required parametel

value of any public fields or properties in the attribute class.

In VB.NET, you can also declare and apply attributes. The main difference between the two languagesisthat in VB you L
of square brackets. Here is an example of declaring and using attributesin VB.NET:

VE

| nports System

<AttributeUsage(Attri buteTargets. C ass)> _
Public Cass CeditLimtAttri bute

| nherits Attribute

Dim _Max As | nteger

Dm _Mn As | nteger

Publ 1 ¢ CheckStart Num As | nt eger

Sub New(ByVal M n As Integer, ByVal Max As |nteger)

“Mn = Mn

_Max = Max
End Sub
End C ass

<CreditLimt (1000, 5000, CheckStartNum =10)> _

Cl ass Checki ng
End Cl ass

The code looks almost identical to its C# counterpart. The main differences are the use of angle brackets and the use of th
setting the value of a public field or property in the attribute class.

1.2.27 Control Characters

Control characters are special characters that represent things in strings like carriage returns, new lines, tabs, etc. It can b
languages and have to find a different way to express these characters. In C#, control characters are represented by escape
or series of characters preceded by the backslash character.

VB does not use escape sequences. Instead, many control characters are represented by string constants in the Microsoft.\
class. The following table shows the most widely used C# escape sequences and VB Control Chars constants:
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C# escape sequence VB constant Pur pos
\'n Lf New line
\'r Cr Carriage return
\r\n NewLi ne or Cr Lf Carriage return - new line
\ " Quot e Quotation marks
\\ Backslash character
\ t Tab Tab

Here are some examples of escape sequences.

string s = "Hello\r\nWrld!l'";
System Consol e. Wi teLine(s);
[/prints: Hello

[ Worl d

s = "C\\Wndows\\ System\";
Syst em Consol e. WiteLine(s);
[/prints: C. \Wndows\System

string sNane = "Jose";

s = "SELECT * FROM ADDRESSES WHERE NAME=\""
+ sNane
+ "\

System Consol e. WitelLine(s);

[/ prints:

[ SELECT * FROM ADDRESSES WHERE NAME=" Jose"

Note that the backs ash character, which in C# must be escaped (unless you use the @ symbol, asin @ c: \ di r 1\ di r .
by aliteral backslash character ("\"). Here are some code examples that use the Control Chars constants:

DDms As String = "Hello" & _
Control Chars. NewLi ne & "Wrld!"
System Consol e. WitelLi ne(s)
‘prints: Hello
' Worl d

s = "C \Wndows\ System "
System Consol e. WitelLine(s)
"prints: C \Wndows\ System

Dim sNane As String = "Jose"
s = "SELECT * FROM ADDRESSES WHERE NAME=" & @ Control Chars. Quote & sNane & C
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System Consol e. WitelLine(s)
‘prints:
" SELECT * FROM ADDRESSES WHERE NAME="Jose"

The Microsoft.VisualBasic.DLL assembly, which contains the Control Chars constants, is referenced by default in Visual <

1.2.28 Type Comparison and Conversion

Both C# and VB.NET have away to cast explicitly from one type to another. Whenever the C# compiler sees that a conve
may result in loss of information, it issues an error. Consider the following C# code:

<1
cl ass Account
{
}
cl ass Checking : Account
{
}
class O assl
{
static void Main(string[] args)
{
Account acct = new Checking( );
[/ ***cannot cast I1nmplicit]ly***
Checki ng check = acct;
}
}

The compiler issues an error when you try to assign a variable of type Account to a variable of type Checking because the
guarantee that every Account object will be of type Checking (you can have Savings accounts, for example). In cases whe
If the conversion will succeed, you must do an explicit cast.

In C#, an explicit cast can be done in two ways. Thefirst isto put the type you are converting to in parentheses before the
converting, as follows:

static void Main(string[] args)
{

Account acct = new Checking( );
Checki ng check = (Checking)acct;

}

This cast should succeed, since the line before the cast creates an object of type Checking. But what if the cast fails? Wha
an instance of the Savings class and then tried to cast Savings to Checking? \When the cast fails, the runtime issues an Inv:
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The second does not result in an exception if the cast fails. It involves using the as operator, as in the following:

static void Main(string[] args)
{

Account acct = new Checking( );
Checki ng check = acct as Checki ng;

| f (check !'= null)

{
}
}

When you use as to cast, the runtime returns null if the cast is unsuccessful; otherwise, the cast returns areference to the

Y ou can aways test to see if an object supports a certain conversion using thei s operator, as follows:

(i
static void Main(string[] args)
{
Account acct = new Checking( );
| f (acct 1s Checkl ng)
{
Checki ng check = (Checki ng) acct;
}
}

VB.NET does not warn you of possible conversions that may not succeed by default. VB has a compiler directive called (
When Qpt i on Strict issettoOf f (itsdefault), the compiler lets you perform any type of cast implicitly. For exan

Cl ass Account
End C ass

Cl ass Checki ng
| nherits Account
End Cl ass

Modul e Modul el
Sub Main( )

Di macct As Account = New Checking( )
D m check As Checking = acct

End Sub
End Modul e

This code compiles fine, even though its C# equivalent would fail. The assignment of theacct variableto acheck varie
error in C# because not every Account object is a Checking object. The compiler can warn you of conversions that may re
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double being casted to an integer) if youturn Qpt 1 on Strict toOn . TheVB compiler then forces you to do explici
conversion isin doubt. The following example shows how to do an explicit cast in VB:

VE

Qotion Strict On
Cl ass Account
End C ass
Cl ass Checki ng
| nherits Account
End C ass
Modul e Modul el
Sub Main( )
Di macct As Account = New Checking( )
D m check As Checking = Clype(acct, Checki ng)
End Sub
End Modul e

Explicit conversionsin VB are done with the CType function. Itsfirst parameter is the variable you wish to cast, and the ¢
you wish to cast it.

VB.NET also offers afew methods as shortcuts to CType, including CLng, CStr, CBool, CChar, Cint, CObj, and CByte.

If the cast fails, whether it isexplicit or implicit, the runtime issues an InvalidCastException. Before you perform an expli
for that matter), it isagood ideato test whether the type can be cast to the other type. Thisisdonewiththe TypeOF ...

example, which tests whether the acct class can be cast to the Checking class:

Sub Main( )
Dim acct As Account = New Checking( )
| f TypeOF acct |s Checking Then

D m check As Checking = Clype(acct, Checki ng)
End |f
End Sub

Some FCL methods expect an instance of a System.Type object (a class that describes a particular type) as an argument. T
can find out such things about a class as its members, the classes in its inheritance chain, the interfaces it implements, and
attributes applied to it or its members.

From an instance of aclass, you can always get the class Type object by calling the class GetType method. Here are exan

cl ass Account

{
public void MakeDeposit ()

{
}
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}
cl ass App
{
static void Main()
{
Account acct = new Account();
System Type t = acct. Get Type();
foreach (System Refl ection. Met hodinfo m
In t.Get Met hods())
{
System Consol e. WiteLi ne(m . Nanme);
}
}
}
VB

Cl ass Account
Publ i ¢ Sub MakeDeposit ()

End Sub
End Cl ass

Modul e Modul el
Sub Main()
DI m acct As New Account ()
Dmt As Type = acct. Get Type
Dmm As System Refl ecti on. Met hodl nfo
~or Each m In t. Get Met hods
System Consol e. Wi teLi ne(m . Nane)
Next
End Sub
End Modul e

Both languages also allow you to obtain a Type object for a certain class without having to create an instance of the class:
the Type object for a class whose definition is available at compiletime using thet ypeof function, asin the following

//create an array nmanually wth the
[/array functions

System Array arr =
System Array. Creat el nst ance(typeof (Account), 5);

The same thing can be donein VB with the Get Type statement, as follows:
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'create an array manually wth the
‘array functions

DDmarr As Array = _
System Array. Creat el nstance( Get Type( Account), 5)
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1.3 Object-Oriented Features

Unlike syntactic differences, which reflect merely a difference in keywords and format, object-oriented differences
between C# and VB stem from differences in implementation between the two languages.

1.3.1 Inheritance Syntax

Both C# and VB can use class-based inheritance. In .NET, a class can derive from at most one other class; in other
words, the system only allows single inheritance. However, a class can implement multiple interfaces. Both languages
have different semantics for class inheritance and interface implementation. (Both require, though, that the inherited
class be listed before any implemented interfaces.)

To use class-based inheritance in C#, list the class you would like to inherit from immediately after the derived class
name, separated by a colon, asin the following example:

cl ass Account

{
}

cl ass Checking : Account

{
}

In this example, the Checking class derives from the Account class.

Class-based inheritance in VB isdone withthe | nher i t s keyword:

Cl ass Account
End C ass

Cl ass Checki ng
| nherits Account
End C ass

Often, a colon is used to combine the declaration for the classwiththe | nher 1 t s statement to make the line of
code look more C#-like:

Cl ass Checking : Inherits Account
End C ass

Using | nher i t s inthisfashion isthe same as moving thel nher i t s clause to the next line without a colon.
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1.3.2 Method Overloading

Overloading means that several methods have the same name but different signatures. Method overloading differs
sightly between the languages. Method overloading in C# and in VB.NET does not require a keyword; you ssimply
add another method with the same name, as in the following example:

cl ass Account

{
public void MakeDeposit (i nt Anpunt)
{
}
public void MakeDeposit(int Anpunt,

| nt Anount Avali | abl e)

{
}

}

In this example, the Account class has two methods named MakeDeposit. The first method accepts only one integer
value, and the second method accepts two integer values. The main thing to remember when overloading methods is
that the compiler must know at compile time what version of the function to call. In this ssimple example, it is easy to
see what version of the MakeDeposit method the compiler will call: it depends on the number of parameters. Asyou
will see in amoment, it is not always easy to figure out what version will be invoked.

Method overloading in VB is done in the same fashion. The following example illustrates basic method overloading
InVB:

Cl ass Account
Sub MakeDeposit(ByVal Anobunt As | nteger)
End Sub

Sub MakeDeposit(ByVal Amount As | nteger,
ByVal Anount Avai | abl e As | nt eger)
End Sub
End C ass

C# enables you to overload methods based on the direction of parameters. For example:

cl ass Checki ng

{
public void MakeDeposit (i nt Anpunt)

{
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}

public void MakeDeposit(ref 1 nt Anmount)

{
}
}

The first MakeDeposit hasa byval parameter, whilethe second hasabyr ef parameter of the sametype. Thisisa
legal way of overloading methods in C# because, when you invoke a method that hasr ef parameters, you must use
ther ef keyword in the invocation as follows:

Checki ng check = new Checking( );

I nt Amount = 10;

/[/calls the version wth a byval paraneter
check. MakeDeposi t ( Anount ) ;

[/calls the version wth a byref paraneter
check. MakeDeposit (ref Anmount);

In VB.NET, however, you cannot overload based on the direction of the parameters. Thisis because you do not have
to use akeyword liker ef to pass By Ref parametersto afunction; how parameters are passed is defined by the
method definition. Therefore, the compiler cannot distinguish between acall to afunction that hasa By Val
parameter and one that has a By Ref parameter of the same type.

VB.NET hasan Over | oads keyword that you can apply in front of overloaded method definitions, as follows:

Cl ass Checki ng
Over| oads Sub MakeDeposit(ByVal Anobunt As | nteger)
End Sub

Over| oads Sub MakeDeposit(ByVal Anpbunt As Long)
End Sub
End C ass

TheOver | oads keyword isused in front of the method declaration. However, this keyword is optional. It is

required only if the classis overloading a method from a base class-if, for example, the Account class has a
MakeDeposit method and Checking derives from Account and adds a second version of MakeDeposit. Over | oads

In aderived class tells the compiler to use hide-by-signature semantics rather than hide-by-name semantics. (See the
upcoming Section 1.3.7 for afull explanation of whentouse Over | oads inaderived class))

In C# it isillegal to add parameters to properties. In VB.NET, however, properties can have parameters. Therefore, it
IS possible to also overload propertiesin VB.NET. Here is an example:

Cl ass Per son
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ReadOnly Property Nane( ) As String
CGet
End GCet

End Property

ReadOnly Property Nane(ByVal Format As String)
As String
CGet
End GCet
End Property
End C ass

The Person class has two definitions for the Name property: one that has no input parameters, and one that accepts a
string input parameter.

1.3.3 Constructors and Field Initializers

Both VB.NET and C# enable the devel oper to add one or multiple constructor functions-functions that trigger
automatically when the program creates an instance of the class-to a class. However, the syntax in each language is
different.

To declare a constructor in C#, use the name of the class, as in the following example:

cl ass Account

{
public Account( )
{
}

publ i ¢ Account (1 nt Anmount)

{
}

| nternal Account (I nt Anpunt, | nt AnpuntAvail)

{
}
}

This code shows the Account class with three constructors. The default constructor has no parameters. (If you do not
add a constructor to your class, the C# compiler adds a default constructor automatically.) There are two other
overloaded constructors. One is public and accepts one parameter, the other is marked as internal and accepts two
parameters. Marking a constructor as internal means that only other classes within the same assembly may create the
class while passing these two parameters.

VB also enables you to add constructors and overload constructors, and just like in C#, if you do not add a
constructor, the compiler adds a default constructor automatically. In VB, constructors are declared as subroutines
named New, as follows:

downloaded from: lib.ommolkefab.ir




downloaded from: lib.ommolkefab.ir

VB

Cl ass Account
Sub New( )
End Sub

Sub New( ByVal Anount As | nteger)
End Sub

Fri end Sub New( ByVal Anmount As | nteger,
ByVal Anount Avail As | nteger)
End Sub
End C ass

Just as in the C# example, the VB class contains three constructors. The class has a default constructor-the
constructor that takes no parameters-and two overloaded constructors. One of the constructors is marked as Friend,
which meansthat it is only visible by code in the same assembly.

1.3.4 Invoking Other Constructors

Sometimes it is convenient for one constructor to forward code to another constructor. When the class has multiple

constructors, sometimes you may choose to write all the code in one of the constructors and simply call the master
constructor from other constructors. In C#, you can call a constructor by using thet hi s keyword, asfollows:

cl ass Account

{

I nt m Bal ance;

public Account( )
{

}

public Account(int Anmount) : this( )
{

}

[/ actual code goes here

m Bal ance = Anount;

}

Notice that the constructor definition uses a colon followed by the keywordt hi s. Thet hi s keyword tellsthe

compiler to write code to invoke another constructor in the class, in this case one that does not have any parameters.
Another possibility isto forward the default constructor to the constructor that accepts one parameter, as follows:
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cl ass Account

{
I nt m Bal ance;
public Account( ) : this(100)
{
}
publ i ¢ Account (1 nt Anount)
{
/| [ actual code goes here
}
}

In this case the compiler writes code so that when the default constructor is used, the first thing the function doesis
forward the call to the constructor that accepts one parameter.

VB aso has this capability. In VB, another constructor isinvoked with the Me or My Cl ass keyword, asfollows:

Cl ass Account
Dim m Bal ance As | nteger

Sub New( )
‘actual code goes here

End Sub

Sub New( ByVal Anmount As | nteger)
Me. New( )

m Bal ance = Anmount
End Sub
End C ass

TheMe. New( ) call tellsthe compiler to forward the call to the constructor that takes no parameters. If you are
forwarding a call to another constructor with Me. New( ), thenthe Me. New( ) line must come before any other
line in the function; otherwise, the compiler issues an error. You may also usethe MyCl ass keyword, asin

MyCl ass. New( ).(MyCl ass will beexplained in more detail later in Section 1.3.8.)

1.3.5 Invoking Base Constructors

When you derive one class from another, sometimes it is necessary to forward the child's constructor to a parent
constructor. Consider the following C# example:
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cl ass Account

{
I nt m Bal ance;
publ i ¢ Account (1 nt Anount)
{
m Bal ance = Anount;
}
}
cl ass Checking : Account
{
}

With thisjust as it is at this point, the compiler would report an error because the Account class does not have a
default constructor (a constructor that does not take parameters). When a client creates an instance of the Checking
class, the runtime must invoke not only the constructor code for the Checking object, but also the constructor code for
the base class, Account. It isthe compiler that makes this happen. In this example, the compiler adds a default
constructor to the Checking class (because the class has no constructors at the time). The first line in the constructor
code that the compiler adds invokes the constructor for the base class. The latter's constructor then invokes the
constructor of its base class, and so on. (If you add a constructor to your code, then the compiler adds aline to the
constructor to invoke the base class constructor.) In the code above, however, the compiler is at aloss asto how to
Invoke the base class constructor. Thisis because the only constructor in the Account class accepts one parameter
(and because the class has a constructor, the compiler does not add a default constructor). Thus, you have to add the
code to invoke the base class's constructor yourself. The solution is the following:

cl ass Checking : Account

{ public Checking( ) : base(100)
{
}

}

Notice from this example that when the base class does not have a default constructor, it is necessary to add an

explicit constructor to the derived class, and more importantly, to write code to invoke a base constructor. To invoke
the base constructor, you must use the base keyword asif it were afunction name and pass the parameters that

match the particular constructor.

VB hasasmilar construct, except that VB usesthe My Base keyword. Asin C#, if the base class does not have a

default constructor, the compiler generates an error, unless you add a constructor to the derived class and invoke the
base class's constructor. The following example shows the VB equivalent:

Cl ass Account
Dim m Bal ance As | nteger
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Sub New( ByVal Anount As | nteger)
m Bal ance = Anmount
End Sub
End C ass

Cl ass Checki ng
| nheri1ts Account

Sub New( )
MyBase. New( 100)
End Sub
End C ass

Notice from this example that you must add a call to invoke the base class's constructor. To do this you must use the
My Base keyword. The keyword My Bas e can be used to invoke any method in the base class. Unlike C#, in which

you use the base keyword without specifying the name of afunction, in VB you must use My Bas e in combination
with the New keyword. The VB compiler forces you to writethe line MyBase. New( ) before any other codein

the constructor.

1.3.6 Initializers

Field initializers are class fields that are initialized in place, asin the following C# exampl e:

cl ass Account

{
| nt Bal ance = 100:;
public void MakeDeposit( )
{
}
}
Theline:

| nt Bal ance = 100

Isafield initializer. This code does not have an explicit constructor function. However, if you do not provide one, the
C# compiler adds a default constructor. It also adds code to this constructor to invoke the field initializers. In other
words, when the code is compiled, the result should resemble the following:

cl ass Account

{

| nt Bal ance:

public Account( )
{
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Bal ance = 100; //field initializers
base( ); //call the base constructor
[/ rest of the code

}

public void MakeDeposit( )

{
}
}

If your code contains multiple constructors, the compiler adds the code to set the field initializers to each constructor.
The important thing to notice is that the C# compiler adds the initializing code to the beginning of the constructor
function before calling the base constructor, and before calling any code you may have added to the constructor. The
fact that the compiler adds the code for initializers before invoking the base constructor has a side effect: thet hi s
pointer in C#is not yet available at the time the field initializers are set. That means that your initializers in C# can
only use constants or static fields, or invoke static (shared) functions.

In VB, things are different. VB also supports field initializers:

VB

Cl ass Account
Dim Bal ance As | nteger = 100

Sub MakeDeposit( )
End Sub
End C ass

Asin C#, the VB compiler adds a default constructor if one isnot available. The VB compiler also adds code to each
constructor to invoke the initializers. However, the order in which the initializers are invoked in relation to the base
constructor isdifferent in VB. The VB compiler turns the previous code into the following:

Cl ass Account
Dl m Bal ance As | nt eger

Sub MakeDeposit( )
End Sub

Sub New( )
MyBase. New( ) 'first call the base
‘constructor
Bal ance = 100 '"field initializers go
‘after the call to the
' base constructor.
"the rest of the code goes here.
End Sub
End C ass
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Because the initializers are set after the call to the base constructor, by the time the field initializers are invoked, the
Ve object isaready populated. This meansthat in VB.NET, it is possible to have field initializers invoke instance

methods. While in C# you can only invoke Shared (static) methods, in VB there is no such limitation.

1.3.7 Hiding Base Class Members

What happens if a class inherits from another class and both classes have a member with the same name? If you are
the author of the derived class, you may be careful not to add a member to your class that has the same name as a
member in the base class. However, there is nothing stopping the author of the base class from adding a member with
the same name as one of your members. Suppose you wrote a class to extend the Calculator class, and Calculator was
missing a multiply method, so you added one to yours. Then, in the next release, the author of Calculator added a
multiply method. Now what? Both C# and VB.NET do different things in this scenario. Let'slook at how C# handles
this. Consider the following code:

cl ass Cal cul at or
{
oublic void Add( ) { }
oublic void Subtract( ) { }
oublic void Multiply( ) { }
}
cl ass Cal cul atorEx : Cal cul at or
{
public void Multiply( ) { }
}

CalculatorEx inherits from Calculator, and both classes have a method with the same name. If you try to compile this
code, it compiles with awarning, not an error. The warning is:

The keyword new i s required on
"CalculatorEx. Multiply( )" because it hides
| nherited nenber 'Calculator. Multiply( )

What the warning really means is that someone using a variable of type CalculatorEx will not be aware that there is a
Multiply method in the base class. To the programmer, the only version of Multiply livesin the CalculatorEx class.
However, if the programmer uses a reference to the base class type, he gets the base class version even if he creates
an instance of the derived class. The following code illustrates this:

static void Main(string[] args)
{

Cal culator calcl = new Cal cul atorEx( );
calcl.Multiply( ); //calls base version

Cal cul atorkEx calc2 = new Cal cul atorEx( );
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calc2. Multiply( ); //calls derived version

}

As you can see, how you declare your variable will determine what version of Multiply iscalled. This behavior is
called method hiding. There are two types of method hiding: hide-by-signature and hide-by-name. C# uses hide-by-
signature. (Signature refers to the name of the function and its input parameters.) To illustrate the difference, imagine
If Multiply in the base had different parameters from the one in the child:

cl ass Cal cul at or
{
public void Multiply(int x, int y) { }
}
cl ass Cal cul atorEx : Cal cul at or
{
public void Miultiply(int x, 1nt vy,
out 1nt result)
{
result = x * vy,
]
}

Now, it looks like the CalculatorEx class has two versions of Multiply: one that has two parameters, and one that has
three parameters. It is as though the author were overloading the methods. Actually, building this code does not even
generate awarning.

To complicate things, it is possible that a member in the base classis of atotally different type than the member in the
derived type. For example:

cl ass Cal cul at or

{
public bool d ear;
}
class Cal cul atorkEx : Cal cul at or
{
public void Cear(int x,int vy)
{
}
}

In this example, Clear isafield in Calculator and afunction in CalculatorEx. In this case, CalculatorEx does not have
a combination of the field and the method, since it is impossible in the same class to have two members of a different
type (afield and a function, for example) with the same name. Because of hiding, a programmer using Cal culatorEx
only sees Clear as a method.
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When hiding occurs, you can suppress the compiler warning with the new keyword. Here is an example of applying
the new keyword to the previous example:

[<]
cl ass Cal cul at or
{
public bool d ear;
}
cl ass Cal cul atorEx : Cal cul at or
{
public new void Cear(int x,int y)
{
}
¥

The new keyword is applied to the method. Thistells the compiler, "I meant to do that." Of course, new s not just

for suppressing the compiler warning; it also lets you hide instead of override a method when the base method is
marked as virtual (see the next section, Section 1.3.8, for details).

VB.NET lets you choose between hide-by-name and hide-by-signature semantics. First, let's take alook at how VB
doeshide-by-name:

Cl ass Cal cul at or
Function Multiply(ByvVal x As |nteger,
ByVal y As Integer) As |nteger

End Functi on

Function Miultiply(ByVal x As Long,
ByVal y As Long) As Long
End Functi on
End C ass

Cl ass Cal cul at or Ex
| nheri1ts Cal cul at or

Function Multiply(ByVal x As |nteger,
ByvVal y As |nteger, _
ByVal z As Integer) As |nteger
End Functi on
End C ass

This code compiles fine with only awarning. The warning reads:

function 'Miultiply' shadows an overl oadabl e
menber declared 1n the base class ' Cal cul ator'.
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|f you want to overload the base nethod, this
nmet hod nust be decl ared ' Overl oads'.

The Calculator class has two versions of the Multiply method, one that accepts integer values and one that accepts
longs. The CalculatorEx class has a single Multiply method that accepts three integer parameters. In theory, all these
methods should be able to coexist in the same class. However, by default, VB uses hide-by-name semantics, which
means that the programmer using CalculatorEx sees only one version of Multiply-the one in the CalculatorEx class.
Any other members with the same name are hidden. This iswhat happens implicitly; however, VB has two keywords

to control the hiding method explicitly. First, if you want to tell the compiler, "I meant to do hide-by-name" (the
default), then you can use the Shadows keyword, as shown in this example:

VE

Cl ass Cal cul at or
Function Multiply(ByVal x As |nteger, _
ByVal y As Integer) As |nteger

End Functi on
Function Miultiply(Byval x As Long, _
ByVal y As Long) As Long

End Functi on
End C ass

Cl ass Cal cul at or Ex
| nherits Cal cul at or
Shadows Function Multiply(ByVal x As I|Integer,
ByVal y As |Integer, _
ByVal z As Integer) _
As | nt eger

End Functi on
End C ass

With the Shadows keyword, VB uses hide-by-name semantics and suppresses the compiler warning. If you would
rather have hide-by-signature semantics like C#, usethe Over | oads keyword. Here is the same example using the
Over | oads keyword:

Cl ass Cal cul at or
Function Multiply(Byval x As |nteger, _
ByVal y As Integer) As |nteger

End Functi on
Function Multiply(Byval x As Long, _
ByVal y As Long) As Long

End Functi on
End C ass
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Cl ass Cal cul at or Ex
| nherits Cal cul at or

Overl oads Function Miultiply(ByVal x As |nteger,
ByvVal y As Integer, _
ByVal z As Integer) As |nteger

End Functi on
End C ass

In this scenario, VB uses hide-by-signature semantics. Just like in C#, if the compiler can combine the definitions of

the methods, it will. In this example, the programmer will see CalculatorEx as having three versions of Multiply.
Using the Over | oads keyword also suppresses the compiler warning.

1.3.8 Overriding Methods

Both C# and VB.NET have a mechanism by which you can mark a function as virtual in the base class, and then
override the method in the derived class. If you create an instance of the derived class when you override a method,

even code in the base class that calls the method invokes the overridden version of the method instead of the original.
In C#, marking a method as virtual is donewiththevi rt ual keyword, asfollows:

cl ass Account

{
public virtual vold MakeDeposit(int Anpunt)
{
}

}

cl ass Checking : Account

{
public override void MakeDeposit (i nt Anount)
{
}

}

This example also shows how to override the method in the derived class by using theover r i de keyword. To
Illustrate what it means to override a method, consider the following code:

Account acct = new Checking( );
acct . MakeDeposi t (500);

In this example, avariable of type Account is used to reference an object of type Checking. Because the object is of
type Checking, and because Checking overrides Account's version of MakeDeposit, the runtime invokes Checking's
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version of MakeDeposit even if avariable of type Account IS used.

VB.NET uses Over ri dabl e to mark amethod asvirtual and Over r | des to override the method:

VB

Cl ass Account
Overri dabl e Sub MakeDeposit(

ByVal anmount As | nteger)

End Sub
End d ass
Cl ass Checking : Inherits Account
Overrides Sub MakeDeposit(ByVal anount
As | nt eger)
End Sub
End C ass

Asin the C# example, If a programmer assigns a variable of type Account to an object of type Checking and invokes
the MakeDeposit method, the runtime invokes the Checking version of MakeDeposit.

Overriding in VB is alittle more complicated when the base class has overloaded methods, and it either marks all of
them or only some of them as Overridable. Consider the following example:

Cl ass Account
Overridabl e Sub MakeDeposit(
ByVal anount As | nteger)
End Sub

Sub MakeDeposit(ByVal anount As Long)
End Sub
End C ass

Cl ass Checking : Inherits Account
Overrides Sub MakeDeposit(ByVal anount As | nteger)
End Sub

End C ass

In this case, Overrides also uses the hide-by-name semantics by default. (For a full explanation of hide-by-name, see
the previous section, Section 1.3.7.) Essentially this means that someone using a variable of type Checking would
only be able to see the MakeDeposit method in the Checking class and not the combination of all methods from both

classes. The compiler gives you awarning when this happens. Y ou cannot suppress the warning and use hide-by-
name semantics by combining the Over r |1 des keyword with the Shadows keyword. It isillegal to combine the

keywords. However, you can choose hide-by-signature semantics instead by using theOver | oads keyword
together with Over r 1 des in thisfashion:
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Cl ass Checking : Inherits Account
Over | oads Overrides Sub MakeDeposit( _
ByVal anount As | nteger)
End Sub
End C ass

If amethod is marked as virtual and you override the method in a derived class, the method continues to be virtual.

This means that another developer can inherit from your derived class and override the method again. Y ou can
prevent the method from being further overridden by sealing it. Sealing in C# is done with theseal ed keyword.

Hereis an example:

€]
cl ass Account
{
public virtual volid MakeDeposit(int Anopunt)
{
}
}
cl ass Checking : Account
{
public override seal ed void MakeDeposit (i nt Anpunt)
{
}
}
cl ass Super Checking : Checki ng
{
[[*** this Is Illegal ***
public override void MakeDeposit (i nt Anmount)
{
}
}
In this code, SuperChecking cannot override the MakeDeposit method further because the author of Checking marked
It as sealed.

To seal amethod in VB.NET you use the Not Over ri dabl e keyword:

Cl ass Account
Overri dabl e Sub MakeDeposit(
ByVal anount As | nteger)

End Sub
End C ass
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Cl ass Checking : Inherits Account
Not Overri dabl e Overrides Sub MakeDeposit(

ByVal anount As | nteger)

End Sub
End C ass

Cl ass Super Checki ng
| nherits Checkli ng

“***this is illegal ***
Overri des Sub MakeDeposit( ByVal anount As | nteger)
End Sub

End C ass

Asin the C# example, SuperChecking is prevented from overriding the method further because the author of
Checking marked the method as NotOverridable.

When you override a method, you may still want to use the code from the original method. Y ou can invoke the
origina method in C# using thebase keyword:

[€]
cl ass Account
{
public virtual void MakeDeposit (i nt Anmount)
{
}
}
cl ass Checking : Account
{
public override void MakeDeposit (i nt Anount)
{
[/ do sonmet hi ng before
base. MakeDeposi t ( Anmount ) ;
// do sonmet hing after
}
}
The Checking class overrides the MakeDeposit method, but also invokes the original method in Account using the
pbase keyword.

VB.NET aso hasaway of invoking the default method in the base using the My Bas e keyword:

Cl ass Account
Overri dabl e Sub MakeDeposit( ByVal anmount As | nteger)
End Sub
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End C ass

Cl ass Checki ng
| nherits Account
Overrides Sub MakeDeposit(ByVal anount As | nteger)
'do sonething before
MyBase. MakeDeposi t (anpunt)
"do sonething after
End Sub
End C ass

VB.NET has afeature for overriding methods that C# does not have. When a method is overridden, if you create an

Instance of the derived class, even code in the base class invokes the overridden method. However, in VB you can
write code that invokes the original method using the My Cl ass keyword. First let's show what happens if you do not

use MyCl ass:

VB

Cl ass Account

Sub New( )
MakeDeposi t (100)
End Sub

Overri dabl e Sub MakeDeposit(
ByVal anount As | nteger)

End Sub
End Cl ass

Cl ass Checki ng
| nherits Account
Overrides Sub MakeDeposit( _
ByVal anount As | nteger)
End Sub
End C ass

In this code, if you create an instance of the Checking class, the runtime invokes the constructor for Checking first.
The code does not show a constructor for Checking, so the compiler adds a default constructor, which calls the
constructor in the base class. Asyou can see, the Account class has a constructor. The code for the constructor calls
the MakeDeposit method. However, because the method is overridden, the constructor in Account ends up executing

MakeDeposit in Checking, not the original version in Account. Thisisthe default behavior in both VB.NET and C#.
However, VB.NET enables you to invoke the original method using the My Cl ass keyword as follows:

Cl ass Account

Sub New( )
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MyCl ass. MakeDeposi t (100)
End Sub

Overri dabl e Sub MakeDeposit(
ByVal anount As | nteger)
End Sub
End C ass

In this case, the code in the constructor for Account calls the Account version of MakeDeposit. Notethat My Cl ass
Isnot the same as Ve in VB. Using Me would still call the derived version instead of the original version.

1.3.9 Requiring/Preventing Inheritance

In C# you can mark aclass as sealed. A sealed class is aclass that cannot be used as a base class for another class-in
other words, you cannot inherit from it. Here i1s an example of adding the word "sealed" to the class definition:

cl ass Account

{
}
seal ed class Checking : Account
{
}

[/***this 1s Il]legal ***
cl ass Super Checking : Checki ng

{
}

In this code example, Account is not sealed, so Checking can inherit from it; however, Checking is a sealed class, so
it isillegal for SuperChecking to inherit from it. Thisis not the place to have afull discussion of why you would sedl,
but normally you would seal aclass to prevent someone from writing a subclass that overrides how you implemented
an interface. Take for example the System.String class that Microsoft provides. It implements a series of critical
Interfaces. |Cloneable, | Comparable, etc. The runtime expects these interfaces to be implemented in a particular way.
It would cause problems if you were to write your own string class and override the way those interfaces are
Implemented, and then pass instances of your string class to functions in the runtime that expected a System.String
object (which you could do if you inherited from the class).

The equivalent of sealed in VB.NET is Notlnheritable. Here is an example of applying this keyword to a class
declaration:

Cl ass Account
End C ass

Not | nheritabl e C ass Checkl ng
| nherits Account
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End C ass

"***this 1s i1llegal ***
Cl ass Super Checki ng

| nherits Checki ng
End C ass

In this code example, Checking is free to inherit from Account; however, SuperChecking cannot inherit from
Checking because it is marked as NotInheritable.

How about the opposite, a class that you must inherit from? This is done when you write a class that is not meant to
be instantiated directly. For example, throughout the book | have been using Account and Checking. It could be that |

decide to write Account as a base class for Checking, Savings, etc. but that my intention was for developers not to
create Account directly. Thisisdonein C# withtheabst r act keyword, in the following fashion:

abstract cl ass Account

{
}

cl ass Checking : Account

{
}

Class Account is marked as abstract, which means that you cannot create instances of it directly. Y ou can inherit from
it, and then create instances of the subclass. The abst r act attribute is required when one of the methods in the

classis an abstract method. An abstract method is a method you must override in the derived class. Hereis an
example of an abstract class with an abstract method.:

abstract cl ass Account

{
public void Reportinfo( )
{
System Consol e. Wi teLil ne(
"Account 1s of type " + Account Type);
}
publ i c abstract string Account Type { get; }
}
cl ass Checking : Account
{
public override string Account Type
{
get
{

return " Checki ng";
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}
}

In this code example, AccountType Is an abstract read-only property. That means that you must override the function
and implement it in aderived class. Account provides other functionality, such as the Reportlnfo function which uses
the AccountType property, assuming that it has been implemented elsewhere.

The equivalent of abstract in VB.NET is Mustlnherit. Here is an example of aclassusing the Must | nher it
keyword:

VE

Must | nherit Cl ass Account
End C ass

Cl ass Checki ng
| nherits Account
End C ass

The Account class is marked as M ustlnherit, which means that it Is not a creatable class. Y ou must write a class that

derivesfrom it if you want to use the functionality it provides. Normally, asin C#, this keyword is used when a
member of the classis marked as MustOverride. In that case the compiler forces you to add the Must | nher it

keyword to the class declaration. Here is an example of the Must | nher i t keyword in combination with
Must Overri de:

Must | nherit O ass Account
Sub Reportinfo( )
System Consol e. WiteLine( _
"Account 1s of type" + Account Type)
End Sub

Miust Overri de ReadOnly Property Account Type( ) _
As String
End Cl ass

Cl ass Checki ng
| nheri1ts Account

Overrides ReadOnly Property Account Type( )
As String
Cet
Ret urn " Checki ng"
End Get
End Property
End C ass
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The Account class defines areadonly property that every class author that inherits from it must override. The
compiler forces you to mark that class as Mustlnherit.

1.3.10 Declaring and Implementing Interfaces

Interfaces are defined in C#and in VB.NET withthe i nt er f ace/l nt er f ace keyword. Hereis a C# example
that declares two interfaces:.

usi ng System Runti ne. Conpi | er Ser vi ces;
public Interface | Account
{

vol d MakeDeposit (i1 nt Amount);

| nt Bal ance { get; }

[ | ndexer Nane("Detail s")]

Int this[int x]{get; set;}

}
public Iinterface | SaveToD sk
{
voli d Save( );
vol d Save(string Path);
}

As you can see, each declaration beginswith the | nt er f ace keyword followed by the interface name. All methods

In the interface are implicitly public. Notice that the | Account interface contains a definition for a method, a property,

and an indexer. To declare propertiesin an interface, you write the property type, followed by the property name,
followed by curly brackets. If the property allows read access, you writeget ; inside the curly brackets, and if the

property allows write access, you writeset ; inside the curly brackets. Of course, you can combineget ; and
set ; . Youdon't add a semicolon after the closing curly bracket.

Declaring an indexer inside an interface uses a similar format as the property. The main differences are that you use
the keyword t hi s for the property name, and that you have to add at least one input parameter inside square
brackets. Aswith other indexer declarations, you can optionaly usethe | ndexer Nane attribute to set the property
name for the indexer; otherwise it defaults to Item. Refer to Section 1.2.21 for details on how to declare and use
Indexers.

The second declaration, | SaveToDisk, shows that you can do method overloading in interface definitions.

VB.NET has an Interface construct like C#. The VB.NET eguivalent of the above definitionsis:

Public Interface | Account
Sub MakeDeposit(ByVal Anpbunt As | nteger)
ReadOnly Property Bal ance( ) As |nteger
Default Property Details(ByVal x As |Integer) _
As | nt eger
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End | nterface

Public Interface | SaveToD sk

Sub Save( )

Sub Save(ByVal Path As String)
End I nterface

VBuses| nterface/End | nterface instead of | nt er f ace and curly brackets. The declaration of interface
membersisaso different. The Pr oper t y keyword is used to declare a property. By default a property has
read/write access, but you can change that by adding the keywords ReadOnl y (asyou can seein the second
member of 1Account) or W i t eOnl y in front of the declaration. Indexersin VB are nothing more than properties

that accept parameters and are marked as default properties. In |Account, Details is aread/write indexer. Because an
indexer is a property, you can usethe ReadOnl y andW I t eOnl y keywords to restrict accessibility.

Asin C# you can overload methods in interfaces, as demonstrated in the declaration of | SaveToDisk.

In both languages you can derive one interface from another. Say for example that after releasing the first version of
banking.dll, you discover that | Account needs an extra method, MakeWithdrawal. It is good programming practice to
leave the | Account interface alone, and declare a new interface, | Account2, that derives from | Account, as follows:

]
public Interface | Account2: | Account
{
voli d MakeWt hdrawal ( );
}

Inheriting one interface from another is done by adding a colon at the end of the class name, followed by the name of
the interface from which you wish to inherit. Y ou can inherit from more than one interface-you just separate the
Interfaces with commas, as in the following:

public Interface | Account?2: | Account,
| SaveToD sk
{

}

|nheriting one interface from another can aso be donein VB.NET using the | nher | t s keyword:

void MakeWt hdrawal () ;

| nterface | Account 2

| nherits | Account

Sub MakeWt hdrawal ()
End I nterface

To inherit from multiple interfaces, you can either add two | nher i t s statementsor list al the interfacesin asingle
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| nher i t s statement, separated by commas. Here is an example of inheriting from multiple interfaces.

VB

'you can put both interface nanes
‘I'n the sane I nherits |1 ne
| nterface | Account 2
| nherits | Account, | SaveToD sk
Sub MakeWt hdrawal ()
End I nterface

‘or wite a different Inherits i ne for
‘each I nterface
| nt erface | Account 2
| nherits | Account
| nherits | SaveToD sk
Sub MakeW t hdrawal ()
End | nterface

Let'stalk about how to implement interfaces in each language. In C# you first tell the compiler that your class intends
to implement the interface. Thisis done in the same way that you specify class-based inheritance: using the colon
followed by the interface name:

cl ass Checking : | Account

Y ou can derive a class from multiple interfaces, but remember that you can only inherit from one concrete class. In
the inheritance line you would list the non-interface class first, then the interfaces separated by commas.

The next step isto implement the methods. The ssmplest way to do thisin C# isto add a public method with the same
name as the interface's method and with the same signature. Here is an example:

| nt erface | Account

{
voi d MakeDeposit(int Anount);
}
cl ass Accountlnpl : | Account
{
public void MakeDeposit(int Anpunt)
{
}
}

As you can see from the example, Accountlmpl inherits from the interface. It has a public MakeDeposit method with
a name that matches the interface's method name and has a matching signature (the parameters are of the same type).
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When the compiler sees a public method with the same name and signature as the interface method, it uses the
method as the implementation of the interface method. Suppose there were two interfaces with the same method name
as in the following:

| nterface | SaveToD sk

{
}

| nterface | Whal es

{
}

cl ass Checking : | SaveToD sk, |Wal es
{

voi d Save( );

vol d Save( );

public void Save( )

{
}
}

In this example, both ISaveToDisk and 1\Whales have a Save method with the same signature. If | derive my class
from both interfaces and add a Save method with the same signature to my class, then the Save method becomes the
Implementation method for both Save interface methods. This could be good or bad; good because it saves on typing,
bad because it assumes that | want the same implementation for both methods. This syntax has another side effect. For
this syntax to work, the method must be marked public-anything other than public results in a compiler error saying
that the interface method has not been implemented. M aking the method public means that there are two ways to
reach that method. One is through a variable of the implementing class type, and one is through a variable of the
Interface type. Here is an example;

| nt erface | Account

{
voi d MakeDeposit(int Anmount);
}
cl ass Checking : | Account
{
public void MakeDeposit(int Anpunt)
{
}
}
cl ass App
{
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static void Main(string[] args)

{
Checki ng check = new Checking( );
check. MakeDeposi t (500) ;
| Account acct = new Checking( );
acct. MakeDeposi t (500) ;

]

}

Asyou can see in Main, you can call the MakeDeposit method either through a variable of type Checking or through
avariable of type | Account. However, this has the side effect that the implementation method is accessible outside of
the assembly. Y ou can block access to the method through the variable of the class type and you can map two
Interface methods with the same name to two different implementations with another syntax C# provides for
Implementing methods. This other syntax involves making the implementation method's name equal to the name of
the interface, plus a dot, plus the name of the interface method. Here is the example that defines two interfaces with
the same name revisited.

| nterface | Account
{
vol d MakeDeposit (i nt Anmount);
}
| nterface | SaveToD sk
{
voi d Save( );
}
| nterface | Whal es
{
voli d Save( );
}
cl ass Checking : | SaveToD sk, | Whal es
{
voli d | SaveToD sk. Save( )
{
}
voi d | Whal es. Save( )
{
}
}

With this syntax, the implementation methods are private. The only way to reach them is through the interface. And
you are not allowed to put an access modifier keyword such as publ | ¢ (or evenpr i vat e) in one of these

methods. To invoke the methods in this fashion you would do the following:
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| SaveToD sk sav = new Checking( );
sav. Save( );

Y ou can always reach the method through the interface even if the method is private in scope.

VB.NET uses adifferent approach for implementing interface methods. First of all, to tell the compiler that you are
going to support an interface, you usethe | npl enent s keyword as follows:

VE

Cl ass Account | npl
| pl enent s | Account
End C ass

You can list more than oneinterfacein the same | npl enment s statement by separating each interface name with a
comma. Or, you can add multiple | npl enent s statements. Just like in C#, you can inherit from at most one non-

Interface class, but you can implement more than one interface. If you do inherit from a non-interface class, you must
put thel nheri t s statement beforeany | npl enent s statements.

To implement an interface method in VB, you add a method with any name; it does not have to be the same name as
the interface method name. However, you must match the signature to the interface method (the number of
parameters, and types of parameters). Then you write| npl enent s and the method you are implementing at the

end of the method declaration, as illustrated in the next example:

Cl ass Account | npl
| pl enent's | Account

Sub MakeDeposit(ByVal Anpbunt As |Integer) _
| pl enent s | Account . MakeDeposit

End Sub
End C ass

‘or you can also use a different nethod name
‘as long as you match the nethod signature
Cl ass Account | npl

| pl enent' s | Account

Sub MyMet hod( ByVal Amount As | nteger)
| npl ement s | Account . MakeDeposi t
End Sub
End d ass

The important thing is to match the signature of the method and add the | npl enment s section at the end of the
method declaration.
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All methodsin VB are public by default. In the previous example, if you examine the second Accountlmpl class,
you'll see that there are two ways to invoke the implementation method. One is through a variable of type
Accountlmpl and one is through a variable of type | Account, as shown below:

VE

| nt erf ace | Account
Sub MakeDeposit(ByVal Anpbunt As | nteger)
End I nterface

Cl ass Account | npl
| pl enent s | Account

Sub MyMet hod(ByVal Anpbunt As Integer) _

| npl enent s | Account . MakeDeposi t
End Sub
End C ass

Modul e Modul el

Sub Main( )
Dim acct As New Account!lnpl ( )

acct . M\yMet hod( 500)
Dimiacct As | Account = New Accountlnpl ( )
| acct . MakeDeposi t (500)
End Sub
End Modul e

Notice that you can reach the method through a variable of the class type. However, when invoking the method, you
use the name you gave the implementation method. In our example the name was MyMethod. On the other hand, if
you use the interface, then you refer to the method by the interface's method name (MakeDeposit in our example).

Y ou can restrict how developers access this method through variables of the class type by adding an access modifier
to the implementation method. For example, you could mark the method private, as in the following example:

Cl ass Account | npl
| pl enents | Account

Private Sub MyMet hod(ByVval Amount As Integer)
| npl enent s | Account . MakeDeposit

End Sub
End Cl ass

With the above definition there is only one way to reach the method now: through an interface variable.

The VB syntax also enables you to map two interface methods to the same implementation. Consider the following
example:
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VE

| nterface | SaveToDi sk
Sub Save( )
End I nterface

| nterface | SaveToNet wor k
Sub Save( )
End I nterface

Cl ass Checki ng
| pl enents | SaveToDi sk, | SaveToNet wor k

Sub SaveToAnything( ) _
| npl enents | SaveToD sk. Save,
| SaveToNet wor k. Save

End Sub
End C ass

As the code shows, you can list more than one interface method in the | npl enment s portion of the declaration.

Suppose a class implements an interface. For the sake of argument, let's say class Accountlmpl implements the

| Account interface. Then suppose that class Checking inherits from Accountlmpl. By inheriting from Accountimpl,
Checking automatically gains support for the Accountlmpl interface. That is agood thing, but suppose that Checking
would like to have a different implementation for one of the methods in Accountimpl. Both languages enable you to
override an interface implementation from a base class; however, thisis done differently in each language.

In C#, If you use the method of adding public functions to implement the interface, you can override by marking the
Implementation method as virtual:

| nt erface | Account

{
vol d MakeDeposit (i nt Anmount);
}
cl ass Accountlnpl : | Account
{
public virtual void MakeDeposit(int Anpunt)
{
}
}
cl ass Checking : Account | npl
{
public override void MakeDeposit (i nt Anmount)
{
}
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}

The code example above defines an interface called | Account. It then implements the interface in Accountimpl.
Checking derives from Accountimpl, so it gains full support for the interface. However, iIf Checking decided that it
needs different functionality for MakeDeposit, one way to override the method is for the author of Accountlmpl to
mark the method as virtual. Then the developer of the Checking class can override the implementation.

Suppose that the author of the base class does not want to mark the method as virtual. Then, as the author of the
derived class, you can reimplement the interface. Thisis done by adding the interface again to the inheritance list, as

follows:
cl ass Accountlnpl : | Account
{
public void MakeDeposit(int Anmpunt)
{
}
}
cl ass Checking : Accountlnpl, | Account
{
public void MakeDeposit(int Anpunt)
{
}
}

It will not work correctly if you do not reimplement the interface; calling the method through the interface will call
the base class's Implementation. Note also that when you reimplement the interface, you do not have to reimplement
every method in the interface.

Thistechnique of reimplementing the interface should also be used if you implement the interface in the base class
using private methods. The following example illustrates this:

cl ass Accountlnpl : | Account

{
vol d | Account . MakeDeposit (1 nt Anpunt)
{
}

}

cl ass Checking : Accountlnpl, | Account

{
voi d | Account . MakeDeposit (i nt Anpunt)
{
}

}
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In VB you cannot reimplement an interface in the derived type. This means that the only way to override the
Implementation of an interface in aderived classisto mark the implementation method in the base class as
Overridable and then override the method in the derived type. The following example illustrates how to do that:

VE

| nterface | Account
Sub MakeDeposit(ByVal Anmount As | nteger)
End I nterface

Cl ass Account | npl
| npl enent s | Account

Public Overridabl e Sub MakeDeposit(
ByVal Anmount As |nteger) _
| npl ement s | Account . MakeDeposi t
End Sub
End d ass

Cl ass Checki ng
| nherits Account | npl

Public Overrides Sub MakeDeposit(
ByVal anount As | nteger)
End Sub
End C ass

Thistechnigue makes it possible to have a different implementation for MakeDeposit in the Checking class. If you
were to define a parameter of type |Account, set it equal to an object of type Checking, and then call the MakeDeposit
method, the runtime would execute the Checking version of MakeDeposit. The only problem with this approach is
that it requires a developer to mark the base class method as Overridable.

A big part of interface-based programming is finding out whether a particular object supports a certain interface. In
C# thisis done in two ways. One way isto usetheas operator. The as operator performs a safe cast. If the class

does not implement the interface then the as operator returns null; otherwise it returns areference to the interface
you requested. This example usesthe as operator:

static void SaveAccount (| Account acct)

{
| SaveToDi sk sav = acct as | SaveToD sk:
1 f (sav !'= null)
sav. Save( );
}

This function receives an object that supports the | Account interface. The code then asks the object if it supports the
| SaveToDisk interface using the as operator. If it does, it returns a reference to the interface. If it doesn't, it returns
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null.

You can also find out in C# if an object supports a particular interface with the | s operator. Thel S operator returns
true if the object supports the interface and false if it does not. This example usesthe | S operator:

static void SaveAccount (|1 Account acct)
{
| f (acct 1s | SaveToD sk)
{
| SaveToDi sk sav = (I SaveToDi sk) acct;
sav. Save( );
}
}

In this example, the code finds out first if the object acct supports the ISaveToDisk interface. If it does, thel s test

returns true. Then, the code performs an explicit cast to the ISaveToDisk interface, which is done by putting the type
you want to convert to in parentheses in front of the variable.

Incidentally, if we were to cast to an interface that the object does not support, the runtime would return an
InvalidCastException exception. Here is an example of how to catch that exception:

static void SaveAccount (|1 Account acct)
{

try

{

}
catch (System I nval i dCast Excepti on ex)

{
}

| SaveToDi sk sav = (| SaveToD sk) acct;

}

Another way to test whether an object supports the interface is to attempt to cast the object to the particular interface
and trap for the exception. This method is not very efficient because exceptions are performance expensive and
should be avoided if possible.

In VB.NET you test whether an object supports an interface using the TypeOf / | s keywords. Here is an example
of testing for an interface in VB:

Sub SaveAccont (ByVal acct As | Account)

| f TypeOr acct |s | SaveToDi sk Then
Dimsav As | SaveToDi sk = ClType(acct, | SaveToD sk)
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sav. Save( )
End If
End Sub

The code tests whether the particular object supports the |SaveToDisk interface first. If it does, TypeOf / | s returns

true. Next, the code does an explicit cast to the interface by using the CType function. CType isrequired if Option
Strict isturned on for the project. Otherwise, in VB you would be able to do an implicit cast, in the following fashion:

VE

Qption Strict Of
Dim sav As | SaveToD sk

acct

Qotion Strict On
Dim sav As | SaveToDi sk = ClType(acct, | SaveToD sk)

Either way, If the cast were to fail, the runtime would generate an InvalidCastException exception. To protect against
It, you could put the cast statement inside a Try/Catch block:

VE

Sub SaveAccont (ByVal acct As | Account)
Try
Dim sav As | SaveToDi sk = Clype(acct, | SaveToD sk)
sav. Save( )
Catch ex As System | nval i dCast Excepti on
End Try
End Sub

Of course, it is more efficient to test for the interface with TypeOf / | s than to blindly cast and trap any error.

1.3.11 Delegates and Events

Delegates are classes that store areference to a method in another class. A delegate describes the prototype for a
function or a subroutine. Y ou can declare avariable of a certain type of delegate and point the variable to a method in
aclass. Then you can invoke the method using that variable.

Delegates are used for setting up callback functions. In a callback, the client code invokes a method on the server
component to perform atask, and passes as a parameter areference to afunction in its own class. The server class
holds on to this reference and, when it is done executing the task, invokes the method in the client class to notify it
that it is done performing the task. Sometimes callback functions are used to report the progress of a certain function.
The server class invokes a method in the client class periodically asit is performing atask for the client to report on
the status of the task and sometimes to enable the client to cancel the task.

To declare adelegate in C#, you usethe del egat e keyword asfollows:

del egat e bool ReportProgress(string nsg);
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The above definition could be placed inside or outside a class. It defines a delegate type named ReportProgress. The
ReportProgress type can store references to functions that take one parameter of type string and return a Boolean
value. Y ou can define the delegate to have any type of input and output parameters.

Y ou can declare a delegate in the same fashion in VB.NET using the Del egat e keyword:

VB

Del egat e Function ReportProgress( _
ByVal nsg As String) As Bool ean

In this case the ReportProgress version will store functions that accept a string parameter and return a Boolean.

Once you declare a delegate prototype, you can declare variables of that delegate type and assign them to functions
that match the prototype. The following example shows how to declare a variable of the delegate type and assign it to
afunction in C#:

del egat e bool ReportProgress(string nmsg);

class Mail d I ent

{
public bool PrintToScreen(string nsq)
{
Syst em Consol e. Wi teLi ne(nsq);
return true;
}
}
class O assl
{
static void Main(string[] args)
{
MailCient nc = new Maildient( );
/[ /using the del egate
Report Progress rg =
new Report Progress(nct. Print ToScreen);
}
}

The PrintToScreen method of the MailClient class has the same signature as the delegate prototype (accepts one
string parameter, returns a Boolean). Therefore, you can declare a variable of type ReportProgress and make the
variable point to the PrintToScreen function. Thisisillustrated in the Main function of Classl. Asyou can see, you
simply declare a variable of type ReportProgress and set it equal to a new ReportProgress, passing the function name
as the parameter for the constructor. The constructor for the delegate accepts a function as input (a function that takes
a string parameter and returns a Boolean in this case).
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In VB.NET you can use a syntax similar to C#, however, the language also provides some shortcuts. Here are some
examplesin VB.NET of declaring and initializing delegates:

VE

Del egat e Functi on Report Progress(ByVval
neg As String) As Bool ean

Cl ass Mail d 1 ent
Public Function PrintToScreen( _
ByVal nmsg As String) As Bool ean
System Consol e. WiteLi ne(nsg)
Return True
End Functi on
End C ass

Modul e Modul el
Sub Main( )
DDmntc As New Maildi1ent( )

‘assigning a del egate through

'the constructor
Dmrgl As New ReportProgress(

AddressOf nt. Print ToScr een)
‘assigning a del egate through the
"equal s sign
DDmrg2 As ReportProgress =

AddressOf nt. Print ToScr een

End Sub
End Modul e

VB.NET usesthe Addr essO operator to assign the function to the delegate. Also, VB enables you to create a
delegate smply by setting the delegate variable equal to the address of a function.

Using a delegate is done in the same way 1n both languages. ssimply use the variable name followed by the parameters.
In C# thisis done as follows:

bool Cancel = rg("Connecting...");

And in VB.NET thisis done as follows:

Dl m Cancel As Bool ean = rgl("Connecting...")

Both languages support events, and in both languages events are based on delegates. An event in essenceisafield
Inside a class that maintains alist of delegates. When you fire an event, the runtime invokes each delegate in the list.
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When you declare an event in your class, the compiler changes the declaration to a field and two methods: one to add
a delegate to the list and one to remove the delegate from the list.

In C# you haveto first declare a delegate to declare an event. Here is an example:

del egat e bool ReportProgress(string nsg);
cl ass Mai |l Server

{
public event ReportProgress OnReport Progress;
public void Send( )
{
bool Cancel = OnReportProgress("Sending...");
}
}

The example shows how to declare an event and how to invoke the event. To declare an event you must declare a
delegate prototype first. Then you usetheevent keyword, followed by the delegate type, followed by the name of

the event. To trigger the event, you use the name of the event followed by the delegate's parameters.

In VB.NET, declaring an event can be done in two ways. One way isto use the C# style, in which you define a
delegate first, and then you declare an event of that type of delegate. The other way is to declare both the delegate and
the event at the same time. The following example shows how to declare an event using both mechanisms:

Del egat e Sub Report Progress( ByVal nsg As String)

Cl ass Muai | Server
Event OnReport Progress As Report Progress
Event OnSendBegi n( )
Event OnSendEnd(ByVal LastMsg As String)

Public Sub Send( )
Ral seeEvent OnSendBegi n( )

Ral seEvent
OnReport Progress("connecting...")
Ral seEvent OnSendEnd(" Done! ")
End Sub
End Cl ass

In this example, OnReportProgress is declared as an event of type ReportProgress. ReportProgress is a delegate. One
difference between C# and VB.NET, however, isthat VB.NET does not allow you to have events that return val ues.
Therefore, the ReportProgress delegate is marked as a Sub instead of a Function. Interestingly, VB lets you handle an
event from a C# class that returns a value; you just can't declare an event that returnsavalue in VB.

The same class defines two other events, OnSendBegin and OnSendEnd. Both are declared in-place without having to
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declare adelegate first. The VB compiler then silently creates delegate types for you using the prototype of the event
definition.

The last example also shows how to fire an event. In VB thisis done with the Rai seEvent keyword. Y ou cannot
call the event function directly.

In C#, aclass wanting to recelve event notifications does so in the following fashion:

[€]
class Mai |l 1 ent
{
public bool PrintToScreen(string nsq)
{
Syst em Consol e. Wit eLi ne(nsg);
return true;
}
public void Conpose( )
{
Mai | Server ns = new Mail Server( );
ne. OnReport Progress +=
new Report Progress(PrintToScreen);
}
}

The MailClient class wants to receive OnReportProgress events from the Mail Server class. In order to do so, the class

needs to have afunction that has the same signature as the delegate prototype for the event. Then you refer to the
classsevent asif it were afield (class name dot event name), and use the += operator to register for event

notifications. To unregister, you can use the - = operator. To the right of +=, you create a new instance of the

delegate class that was used to declare the event and pass to the constructor the name of the function you wish to use
to catch the event notification.

In VB.NET you use adightly different approach:

Class Mall d i ent
DDm Wt hEvents ns As Mal | Server

Public Sub PrintToScreen( ByVal nsg As String)
Handl es ns. OnReport Progr ess

System Consol e. WitelLi ne(nsg)
End Sub

Sub Conpose( )
ne = New Mail Server( )
End Sub
End Cl ass
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Thefirst step in requesting event notifications is to declare a member variable of the class that provides the event.

MailServer has an OnReportProgress event; therefore, you declare a variable of type MailServer. However, you must
usethe W t hEvent s keyword in the declaration to receive event notifications. The second step isto declare a

method that has the same signature as the event. In the declaration of the method, you add aHand| es clauseplus
the variable name you declared with W t hEvent s, adot, and the name of the event. In the example, the clause

reads:
Handl es ns. OnReport Progr ess

The last step isto register for notifications. Thisis done by setting the W t hEvent s variable to an instance of the
class that fires the event. To unregister from notifications, you set the W t hEvent s variable equal toNot hi ng,

as follows:
VB
Sub Sil ent
ns = Not hi ng
End Sub

1.3.12 Comparing Classes

Classes fall under two main categories. value types and reference types. Value types are classes that are derived from
System.VaueType. They include primitive types like integer, long, double, decimal, bool or Boolean, etc., structures,
and enumerated types. Reference types are all other classes. They include classes that are derived directly or indirectly
from System.Object. The String class is actually areference type that in some ways behaves like a value type.

One difference between value and reference types is the way in which their memory is allocated and deall ocated.
Another difference is the way in which the compiler interprets comparisons of type members.

To test two objects for equality in C#, you can use the == operator (two eguals signs). For example:

cl ass Ref Per son

{
| Nt Age;
string Nane;
publ i c RefPerson(string Nane, |Int Age)
{
t hi s. Nane = Naneg;
t his. Age = Age;
}
}
class C assl
{

static void Main(string[] args)
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{
Ref Person prl = new Ref Person("Jose", 12);
Ref Per son pr2 = new Ref Person("Jose", 12);
1 f (prl == pr2)
System Consol e. WiteLi ne("Equal ") ;
}

}

This code example defines the RefPerson class. RefPerson is areference type-it inherits from System.Object
directly. The class has two fields, Age and Name. It also has a single constructor that requires a name and an age to
be passed in as arguments. The class Classl has a Main procedure that creates two instances of the RefPerson class,
both of which have the same values for name (Jose) and age (12). The crucial part of the example is the comparison
using the == operator. It turns out that with the above definition of the class, the C# compiler translates == toan
Identity check rather than an equality check. An identity check only takes into consideration where the objectslivein
memory. In other words, "Is prl pointing to the same memory location as pr2?' Thiswould be true only if prl and
pr2 point to the same object. In this case, because the code creates two instances of the RefPerson class, that can
never betrue.

The equivalent of == in VB isthe = operator. However, in VB there is no way to compare two reference objects
using the = operator. To compare for identity (two variables pointing to the same object), you must usethel s
operator. Thus, this C# code can be trandated to VB as follows:

Cl ass Ref Person
Dim Age As | nt eger
Dim Name As String

Sub New(ByVal Nanme As String, ByVal Age As |nteger)
Me. Nanme = Nane
Me. Age = Age
End Sub
End C ass

Cl ass ( assl
Shared Sub Main( )
Dim prl As New Ref Person("Jose", 12)
Dim pr2 As New Ref Person("Jose", 12)

|f prl |Is pr2 Then
Syst em Consol e. Wi teLi ne("Equal ")
End |f
End Sub
End d ass

Thel s operator in VB isused to test identity. Just like in the C# example above, the code will not report that pr 1
| S pr 2 istrue, since both variables point to unigue objects.
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The .NET runtime provides away to test for equality instead of identity. Equality is atest based on the values of the
fields in the class and not on the location of the objects in memory. The System.Object class provides a function
called Equals for this purpose. By default, this function does not do anything useful. It is up to the developer to
override this function so that it does something meaningful. Normally, a developer would write something like this:

VE

Cl ass Ref Per son
Di m Age As | nt eger
Dim Name As String

Sub New( ByVal Nane As String,
ByVal Age As | nteger)
Me. Nane = Nane
Me. Age = Age
End Sub

Overrides Overl oads Function Equal s(ByVval other _
As (bj ect) As Bool ean

| f Me. Nane = ot her. Name And
Me. Age = ot her. Age Then
Return True
El se
Return Fal se
End | f
End Functi on

Overrides Function GetHashCode( ) As Integer

Ret urn Name. Get HashCode( ) * Age. Get HashCode( )
End Functi on
End C ass

As you can see, this code overrides two methods, Equals and GetHashCode. (For reasons beyond the scope of this
book, you should also override GetHashCode whenever you override the Equals function.) The Equals function is
defined in this case so that for two instances of the RefPerson class to be equivalent, both instances name and age
must be the same. To test for equality in both languages, you can just call the Equals method directly. For example:

| f pl. Equal s(p2) Then

or:
| f (pl. Equal s(p2))

C#, however, has another way of testing for equality instead of identity using the == operator. The author of the class
to be compared can override the == operator in the class. Here is an example:

cl ass Ref Per son
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| nt Age;
string Nane;

publ i c RefPerson(string Nane, |Int Age)
{

t hi s. Nane = Naneg;

this. Age = Age;
}

public static bool operator ==
Ref Per son pl, Ref Person p2)

{
1 f (pl. Nane == p2. Nane && pl. Age==p2. Age)
return true;
el se

return fal se;

}

public static bool operator !=(
Ref Person pl, Ref Person p2)

{
1T (pl == p2)
return fal se;
el se

return true,

}

The RefPerson class now has two other functions. These functions use atechnigue available only to C#: operator
overloading. Here, the == (equal) operator and the! = (not equal) operator are overloaded. If you override the==

operator, the compiler forces you to override the ! = operator. In fact, you should also override the Equals and the
GetHashCode methods then, since == and Equals should perform the same test if you are providing an override for
the operator. If you override the == operator, when the compiler sees code that tests the two objects, instead of
performing an identity test, the compiler calls the overloaded function. Consider once again the following code that
tests the two references:

cl ass d assl

{
static void Main(string[] args)

{
Ref Person pr1l

Ref Per son pr2

new Ref Person("Jose", 12);
new Ref Person("Jose", 12);

1 (prl == pr2)
System Consol e. WiteLi ne("Equal");
}
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}

This code is identical to that in the previous example. In that example, == tested for identity. If you override the ==
operator in the RefPerson class, however, the same code now tests for equality.

Inside the IL

Operator overloading is purely a compiler trick and only works within C# programs. When you override
the equals operator (and of course the not equals operator), the compiler adds two functions to your
class. op _Equality and op _Ineguality. Then the compiler watches for code that uses the operator.
Whenever it sees such code, instead of checking for identity, it smply callsthe op_Equality function in
the class.

Unfortunately, VB does not support operator overloading. What's more, if aVVB program uses a C# class that
overloads an operator, using the operator will not have any effect. From the VB side, the overloading of == |lookslike
the developer added a function called op_Equality to the class. Interestingly, you can call op Equality and all other
functions resulting from operator overloading from VB. By default, IntelliSense does not display them in the list of
methods for the class, but you can have IntelliSense include them by selecting Tools Options from the main
menu, then selecting Text Editor —* Basic General from the list of properties, and unchecking the "Hide
advanced members' option. This option is checked for VB projects by default and unchecked for C# projects by
default (another difference between the two languages).

The only way to test for equality in VB.NET isto use the Equals function from System.Object.

Thusfar, al the examples in this section have focused on comparing reference types. Comparing value typesisvery
different. For one thing, C# will not let you use the == operator with two non-primitive value types. If you define a

structure, for example, C# will not let you use the == operator to compare two Instances unless you overload the ==
operator in the value type. Consider the following code:

struct Val Person

{
| Nt Age;
string Nane;
publ i c Val Person(string Nane, |Int Age)
{
t hi s. Nane = Naneg;
t his. Age = Age;
}
}
class ( assl
{

static void Main(string[] args)
{

downloaded from: lib.ommolkefab.ir




downloaded from: lib.ommolkefab.ir

Val Per son pvl
Val Person pv2

new Val Person("Jose", 12);
new Val Person("Jose", 12);

1 f (pvl == pv2)
System Consol e. WiteLi ne("Equal ") ;

}

This code results in acompiler error because the V al Person structure (which the compiler turns into a class derived
from System.ValueType) does not have an implementation for the == operator. If you were to add one just like in the

RefPerson class example above, then the code would compile fine.

VB does not enable you to compare two non-primitive value types using the = operator. Since there is no way to
override the = operator (or any other operator) in VB, the only way to test for the equality of two structuresisto
override the Equals operator in the class, as shown earlier.

1.3.13 String Comparisons

Strings are a strange entity. They are reference types, they are not derived from System.ValueType, so they follow the
same rules of memory allocation and deall ocation as other reference types. On the other hand, developerslike to use
strings as if they were value types. For example, it isvery handy to be able to do the following:

string sNanel = "Jose";
string sNane2 = "Jose";
| f (sNanmel == sNane2)

System Consol e. WiteLi ne("Equal ");
string sNane3 = sNanel + sNane2,

Here, the string class acts as a value type in three ways. Thefirst is the string assignment. Although the string classis
areferencetype, it ispossible to create an instance of the class by smply declaring a variable of the type and
assigning it avalue. Thusthe lines:

string sNanel = "Jose";
and.
string sNane2 = "Jose";

allocate two instances of the string class.

Thesecondisinthel f statement. When comparing two strings, you want to compare the contents of the string, not

whether the two variables are pointing to the same object in memory. If the string object were a reference type
without value type properties, we would not be able to test string contents with code like:

| f (sNanme == "Jose")

Thethird isthat you can concatenate two strings with the plus sign.
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VB also letsyou treat the string type as avalue type. In fact, the code above can easily be trandlated to VB:

VB
Dim sNanel As String = "Jose”
Dim sNane2 As String = "Jose”

| f sNanmel = sNanme2 Then
Syst em Consol e. WiteLi ne("Equal ")
End | f

Internally, however, the two languages work differently. In C#, using the == operator with string objects causes the
compiler to call op Equality for the string class. Y ou will recall from the previous example that op Equality isthe
function the compiler adds when you override the == operator in aclass. The .NET team responsible for the system
classes chose to override this operator in the string class. Internally, op Equality makes a call to the Equals function
In System.String. The Equals function always performs a case-sensitive comparison between the strings. Thus, in C#,
"Jose" is never equal to "jose".

In VB, when you compare two strings using the = operator, the compiler changes the code to acall to a helper

function in Microsoft.VisualBasic.dll. This function essentially does one of two things: a case-sensitive comparison,
or a case-insensitive comparison. The decision is based on the Opt | on Conpar e compiler directive specified at
the top of the code files. If you specify Opt | on Conpar e Text at thetop of the code file, then all comparisons
between strings are case-insensitive. If you specify Opt | on Conpar e Bl nar y (or omit the directive), then the

equal signs uses a case-sensitive comparison. This principleisillustrated below:

Opt 1 on Conpare Binary
Dm sl As String A
Dms2 As String "a"

"these two strings should not be equal
' because of the casing
|f s1 = s2 Then

System Consol e. WitelLi ne("Equal")
End |f

Opti on Conpare Text
Dim sl As String
Dims2 As String

11 AII
11 a.ll

'strings are equal because conpari son
'I'S case I nsensitive
|f s1 = s2 Then

System Consol e. WitelLi ne("Equal")
End |f
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1.4 IDE Differences

This section concerns primarily differences in the way that Visual Studio configures projectsin C# and VB. These
differences in turn often affect the operation of each language's compiler.

1.4.1 AssemblylInfo.x

Whenever you generate a new project, each language adds either an Assemblylinfo.vb (for VB) or an Assemblylnfo.cs
file (for C#). Thisfile contains attributes for the assembly. Think of the assembly as the project. Assembly attributes
arethings like Title, Description, Version Number, etc. for the resulting EXE or DLL. Each language puts slightly
different attributes in each file. The following code list shows each C# attribute, followed by the VB.NET equivalent:

[ assenbl y: AssenblyTitle("")] //CH
<Assenbl y: AssenblyTitle("")> "'VB

[ assenbl y: Assenbl yDescription("")] //C#
<Assenbl y: Assenbl yDescription("")>"VB

[ assenbl y: Assenbl yConfiguration("")] //C#
'"VB . NET does not add this attribute

| assenbl y: Assenbl yConpany("")] //C#
<Assenbl y: Assenbl yCompany("")> "'VB

[ assenbl y: Assenbl yProduct ("")] //C#
<Assenbl y: Assenbl yProduct("")> "'VB

| assenbl y: Assenbl yCopyright("")] //C#
<Assenbl y: Assenbl yCopyright("")> 'VB

[ assenbl y: Assenbl yTradenark("")] //C#
<Assenbl y: Assenbl yTrademark("")> 'VB

[ assenbl y: Assenbl yCul ture("")] [/ C#
'VB does not add this attribute

[ | C# does not add this attri bute
<Assenbl y: CLSConpl i ant (True)> ' VB

/|| C# does not add this attribute
<Assenbdl y: QUI d(" XXXXXXXX=XXXX- XXXX- XXXX- XXXXXXXXXXXX")> 'VB

| assenbl y: Assenbl yVersion("1.0.*")] //C#
<Assenbl y: Assenbl yVersion("1.0.*")> 'VB

[ assenbl y: Assenbl yDel aySi gn(false)] //C#
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'"VB does not add this attri bute

| assenbl y: Assenbl yKeyFile("")] //C#
'VB does not add this attri bute

[ assenbl y: Assenbl yKeyNane("")] //C#
'VB does not add this attri bute

Let's discuss the attributes that are not added by default in both languages.

TheSyst em Ref | ecti on. Assenbl yConf I gur at | on attribute in C# projects enables you to specify the
target for the project, such as Debug, Release, or any custom target you declare. Targets are known in .NET as
configurations. However, this attribute has little impact on the program. It is only useful if a program using reflection
(functions to read a program's metadata) specifically looks for it. In other words, someone has to write custom logic to
search for the attribute for the attribute to be meaningful.

System Refl ecti on. Assenbl yCul t ur e (in C# projects) is one of the pieces of information that the

assembly resolver uses when locating an assembly in your system. The assembly resolver locates assemblies based on
the assembly's name, the assembly's version, the assembly's culture, and the assembly's originator. It seems that the
culture would therefore be an important attribute to include. However, the culture attribute should only be applied to
satellite DLLs. Satellite DLLs are DLLs that have no executable code; they only have resources for strings, icons, etc.
Supposing an application needs to display alocalized message box, the application could load a particular satellite
DLL based on the culture. If your program has executable code, then you must |eave this attribute blank; otherwise,

the compiler returns an error. The compiler will mark any DLL or EXE with executable IL (and therefore with the
Assenbl yCul t ur e attribute set to blank) to Cul t ur e=neut r al .

TheSyst em Runti nme. | nt eropSer vi ces. Gui d attribute (added to VB.NET projects) is used for COM
Interop. Every type library (atype library describes the interfaces and classes your .NET assembly makes available to
COM projects) has a GUID that identifiesit, called aLIBID. This attribute lets you set the LIBID when you create a
COM type library from your .NET assembly. The .NET Framework SDK ships with atool called tlbexp.exe. Thistool

can read a .NET assembly's metadata and generate a COM type library from it. Then you can use the type library in
VB 6 orinVisua C++ 6.0 withthe #I nport directive.

Whenever you compile a .NET project, the IDE automatically generates one of these LIBIDs, so even if you do not
have this attribute in your project, your type library will have a LIBID. However, unless you set this attribute
explicitly, every time you compile you run the risk of the compiler generating a new number. Having anew GUID
every time you recompileis not desirable. The GUID itself is generated using an algorithm that takes into
consideration the name of the assembly and the names of all the public classes and interfaces, as well as the project's
version number. Project GUIDs are not guaranteed to be unique. If two people in two different machines generate the
same types of projects with the same names for each class and interface, and assign the same version number, they
will both end up with the same LIBID. Adding this attribute means that you are taking full control of when that GUID
gets changed.

TheAssenbl yDel aySi gn, Assenbl yKeyFi | e, and Assenbl yKeyNane attributes (added to C#
projects) have to do with digitally signing your assembly. Before adding an assembly to the global assembly cache
(which contains assemblies that are shared among multiple projects), the assembly must be digitally signed. These
attributes influence how the assembly is signed. Typically, these attributes should be added to projects whose
resulting DLL will be added to the GAC. If you need to digitally sign an assembly, you must add these attributes to
your source code (in VB by hand). An alternative to adding these attributes to your code isto compile your program
with the command-line compiler and use the /delaysign, /keyfile, and /keycontainer switches.
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1.4.2 Default/Root Namespace

A namespace is a prefix that is added to each class name in order to make the name of the class unigue. Many times,
companies use the company name plus the project name as a namespace name.

Both VB.NET and C# enable you to specify a default namespace through a project setting. To get to this setting in
VB.NET, first locate the Solution Explorer window, right-click on the project name, and choose Properties from the
popup menu. A dialog appears with project settings,; under Common Properties Generdl, you will seeafield
called Root namespace. Follow the same steps in C#, but the field in the Common Properties Genera dialog is
called Default namespace.

In C#, having a default namespace means that any time you ask the IDE to add a new class file to your project, the
wizard creates afile that declares the default namespace, then adds the new class definition within the namespace. For
example, iIf your default namespace is WidgetsUSA, when you choose Project Add Class from the menu, the
wizard creates a source file that looks like the following:

nanespace W dget sUSA

{
public class C ass?
{
}

}

If you change the default namespace setting, then any new files you generate will have the new namespace name; old
files retain the previous namespace name. Y ou could also set this property to blank, and then the wizard would not
add a namespace declaration.

In VB.NET, when you assign a root namespace to your project, all classes in the project automatically become part of
the root namespace. The wizard does not add a namespace definition to the source files; the setting takes effect at
compiletime. If you add a namespace declaration to the source explicitly, the compiler still appends the root
namespace to the name of each class. If you set the root namespace to WidgetsUSA and write code that defines a
Banking namespace with a class called Account, as follows:

Nanespace Banki ng
Cl ass Account
End Cl ass

End Namespace

the full name of the Account class will be WidgetsUSA .Banking.Account. The root namespace will always be added
to every class as a prefix. By default, VB sets the root namespace property to the project name. Because the setting
only takes effect at compiletime, if you change it in the middle of development, then the namespace is changed for
every class. You can also leave the root namespace field blank.

1.4.3 Startup Object
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Project Properties —* Common Properties Genera has a setting called Startup Object. Both C# and VB.NET
have the same setting in the same location. In C#, you can set thisto either ( Not set ) , the default value, or to the
name of aclass with astatic Main procedure. If you set thisoptionto ( Not set ) then the compiler will ook for

one class that has a static Main procedure. If you have more than one class with a static Main, you can't leave the
setting as ( Not set ) ; you must set it to a specific class or the compiler will complain.

VB.NET has an option that reads Sub Mal n. Thisoption isequivalentto ( Not set ) in C#. If you select this

option, the compiler looks for a class or amodule with a Sub Main. If you have two classes with Sub Main, the
compiler complains. Y ou then have to pick a specific class from the drop-down list.

A significant difference between the two languages concerns the handling of the startup form in a WinForms project.
C# adds the following code to the first WinForm the wizard creates:

static void Main( )
{

Appl i cation. Run(new Forml( ));
}

Sincetheformisaclass, thest at | ¢ voi d Mai n procedure satisfies the Startup Object requirement. If you add
another form with the wizard, the second form will not have a static Main method. If you want the second form to be
the startup form, then you have to cut and paste the code from the first form into the second form. VB.NET takes a
different approach. The wizard does not add any startup code, and you can set the Startup Object to any form class.
Then, when you compile, VB will add startup code at the IL level to the form you selected as the Startup Object. In
fact, the IL code looks like the C# code above.

1.4.4 App.ico

Both languages enable you to add a custom icon for the application. The icon setting in C# is under Project Properties

Common Properties Genera Application icon; in VB, it isunder Project Properties Common
Properties Build Application icon. C# lets you customize the default icon. When you generate a C# project,
the wizard adds afile called App.ico with the default icon to the project files and changes the Application icon setting
to point to thisfile. In VB.NET this setting is set to (Default icon) by default. There's no icon file that you can edit if
you leave this set to the defaullt.

1.4.5 Imports / using

Asyou may have seen in Section 1.2, both languages enable you to omit the namespace name of a class by using the
nport s/ usi ng statement. The IDE offers an extra feature for VB projects. VB projects enable you to add

npor t s statements that apply to all filesin the project through Project Properties Common Properties
mports.

1.4.6 COM References

Both |languages enable you to add references to COM components. Y ou do that by right-clicking on the References
line in the Solution Explorer window and choosing Add Reference from the popup menu. Y ou will then see the Add
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Reference dialog. From there, you can click on the COM tab and select a COM class. When you do so, the IDE
createsa .NET Interop DLL (awrapper assembly) that describes the interfaces and classesinthe COM DLL. The IDE
then copies the Interop DLL to the output directory of the application referencing it. Whenever you make a call
through a.NET wrapper class, the call is forwarded to the COM class.

C# goes a step further by having two propertiesin the IDE, under Project Properties Common Properties

General, that enable you to digitally sign the resulting .NET DLL. They are Wrapper Assembly Key File and Wrapper
Assembly Key File Name. Why would you want to digitally sign the DLL? Because to share the DLL among different
executables, it is best to add the DLL to the Global Assembly Cache (GAC), and to add it to the GAC you must
digitally ssgnthe DLL. Thusif you generate a public/private pair key file, you can specify the name of thefilein the
Wrapper Assembly Key File setting and Visual Studio .NET will automatically use that file to digitally sign the
resulting DLL.

VB projects do not have such a setting. To do the same thing in aVB project, you must create the Interop DLL by
hand using atool called tibimp.exe that ships with the NET Framework SDK (it should be already installed in your
system if you installed Visual Studio .NET). tlbimp.exe has a command-line switch called/ keyf 1 | e that letsyou

specify apublic/private pair key fileto use to digitally sign the Interop DLL. Once you generate the DLL with
tibimp.exe, you then add aregular .NET Reference to your project instead of a COM Reference.

1.4.7 Compiler Constants

Both C# and VB.NET support selected compiler constants. Y ou can define compiler constants by adding a command
to your source code or by adding the constants to your project settings through the IDE. The following table shows
the different commands you use to define and test for compiler constants:

VB C# Description
Defines the constant within code. For example:

#Const Test Nunber =45

#Const  #define or

#def 1 ne Producti on

In C# you cannot set the constant to value. It is either defined or undefined.

Tests for the constant. If the result is true, the code following the #if is compiled; otherwise, the
code is omitted.

#Else #else Compile alternate code.
#Elself #elif |Addasecond condition.

Undefine a constant. For example:

N/A #undef
#undef Test Nunber

#If... Then #if

The following code fragments show the use of the compiler directivesin each language:

Sub ReadPrograntetti ngs( )
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#1 f DEBUG Then
#Const SettingsFile =
"C.\ Code\ Config\Settings.txt"
ReadSetti ngsFromlextFile( )
#El se
ReadSet t | ngsFronDat abase( )
#End | f
End Sub

#1 f DEBUG Then
Sub ReadSetti ngsFromliextFile( )
‘code to read settings from
"SettingsFile
End Sub
#El se
Sub ReadSetti ngsFronDat abase( )
End Sub
#End | f

How does that differ fromaregular | f statement? The#| f isevaluated at compile time rather than at runtime. Only
the code within the block that meets the criteria will be compiled.

The compiler constant DEBUG is defined through a setting in the IDE: Project Properties Configuration
Properties Define DEBUG constant. If DEBUG is defined, the resulting VB code will be:

Sub ReadPrograntetti ngs( )
#Const SettingsFile = _
"C.\ Code\ Config\Settings.txt"
ReadSetti ngsFronilextFile( )
End Sub

Sub ReadSettingsFronmlextFile( )
'code to read settings from
"SettingsFile

End Sub

Otherwise, the code would look like the following:

Sub ReadPrograntetti ngs( )
ReadSet t i ngsFronDat abase( )
End Sub

Sub ReadSetti ngsFronDat abase( )
End Sub

downloaded from: lib.ommolkefab.ir




downloaded from: lib.ommolkefab.ir

The C# equivalent code is the following:

vol d ReadPrograntettings( )
{
#1 f DEBUG
ReadSetti ngsFromlextFile( );
#el se
ReadSet t | ngsFronDat abase( );
#endi f
}
#1 f DEBUG
vol d ReadSettingsFromiextFile( )
{
// code to read settings from
[/ SettingsFile
}
#el se
vol d ReadSetti ngsFronDat abase( )
{
}
#endi f

One of the biggest differences between the two languagesis that in VB compiler constants must have values. Also the
VB #| f statement lets you write afull conditional statement. Y ou could do the following, for example:

#If QutputFile = "C\Wndows\File.txt"
And Trace=True Then

In C# constants are either defined or undefined, and they can't be compared to literal values. In C#, you ssimply write:

#def i1 ne VAR
#1 f VAR

without assigning VAR avalue.
1.4.8 Option Explicit, Option Strict, Option Compare

Probably one of the biggest differences between C# and VB.NET when it comes to project settingsisthat VB has
three unique properties. Option Explicit, Option Strict, and Option Compare. Y ou can find these properties in Project
Properties Common Properties Build. Option Explicit controls whether variable declaration is required. If set
to Off, you can use a variable without first declaring it. The type of such avariable will be System.Object. | can
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almost see some C# developers jaws drop in disbelief-what kind of language is VB that it lets you use variables
without declaring them first? To be honest, most experienced VB developers always set this option to On, and it Is
now (actually for the first timein VB's history) set to On by default. There is no equivalent in C# for this feature.

The second setting is Option Strict. Thisisanew setting for VB developers. If you set Option Strict to Off, you do
not need to assign atype to your variables. In other words, it is perfectly legal to write code that says:.

Di m Acct = New CChecking( )

In that case, Acct will be of type System.Object. This feature has two other side effects. One is that with Option Strict
On, the compiler will i1ssue a compile-time error if it detects a narrowing conversion or if it cannot guarantee that the
conversion will succeed. The developer can fix the error by using an explicit cast. In VB explicit casts are done with
the CType function or an equivalent. (See Section 1.2.28 for afull explanation.) The only reason this option should
be set to off isto use late binding (see Section 1.5.5 for details).

Thethird option in VB.NET, Option Compare, was explained in detail in Section 1.3.13.

1.4.9 Errors and Warnings

Both compilers generate errors (of course), and both generate warnings as well, but the C# compiler can generate
different types of warnings. Warnings come in different levels, O through 4. Warning level O means that no warnings
are reported. Warning level 1 means that only severe warnings are reported.

VB.NET projectslet you set the warning level to either O or 1. Thisis controlled through Project Properties
Configuration Properties Build Enable build warnings (checked by default). C# lets you set the warning level
through Project Properties Configuration Properties Build Warning Level. A warning level of 2 means
that the compiler also displays warnings that have to do with method hiding. Warning level 3 also warns about
expressions that are always true or always false. Warning level 4 (the default) displays informational warnings.
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1.5 Unique Language Features

"his section covers features that are specific to each language. Throughout the book | have been pointing out things
that are in one language and not in the other if the other language at |east has a feature that remotely resembles that of
the first. This section covers things in each language that are not really available in the other.

1.5.1 Unsafe Blocks (C#)

Perhaps the biggest difference between C# and VB.NET isthat C# enables developers to write blocks of unsafe code.
Unsafe blocks (or unmanaged blocks) are mainly used to access API functions or COM functions that require pointers
and enable C# devel opers to manipulate memory directly through pointers. In C#, it isillegal to use pointers unless
the code is inside an unsafe block.

Most of the time, C# developers will not use unsafe blocks, since unsafe code can't be verified and therefore requires
much higher security rights than code that can be verified to be safe. The following shows an example of unsafe code:

class { assl
{
static unsafe void Main(string[] args)
{
[/ who says strings cannot be changed
string sNane = "Joseph Mjica";
fixed (char *Tenp = sNane)
{
char *ch = Tenp;
ch += 4;
*ch = (char)0;
ch += 1;
*ch = (char)0;
}
System Consol e. WiteLi ne(sNanme);
}
}

This code accesses the buffer of astring variable directly and changes two characters. Normally, strings are

Immutable, but with unsafe code, you can manipulate memory directly. Notice that the function needs to be marked as
unsafe. Also notice the use of thef | xed keyword.f | xed pinsavariable to a certain location of memory so that if

garbage collection occurs, the collector will not move the contents of memory that the variable points to to another
location.

1.5.2 using (C#)
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Because .NET reclaims memory using garbage collection, an object may not be released for awhile, even if there are
no variables pointing to it. Sometimes, however, it Is good to deall ocate expensive resources right away rather than
walting for the garbage collector. A good example of thisisan ADO.NET Connection object, which potentially keeps

ahandleto a SQL Server connection. Connections are expensive resources and should be reclaimed as soon as
possible. For that reason, the .NET framework definesthel Di sposabl e interface. You can ask an object if it

supports | Di sposabl e, then cal the interface's Dispose method. In the implementation of Dispose, the author of
the object with the expensive resource should release the resource. A good programming practice is to write code that
uses objects with expensive resourcesinsideat ry...f I nal | y block, andinthef | nal | y section of the block to
add codeto ask for | Di sposabl e and call Dispose. Thisis done so that if by some chance there is an exception in
the code, thef | nal | y block will always take care of calling Dispose.

C# has aconstruct called usi ng that writes this code automatically; it generates IL to enclose the code for an object
insideatry...finally block, andto cal the Dispose method on the object before exiting the block of code.
Let's see first what the code would look like without the usi ng function in both C# and VB.NET. Then we will see
what it looks like with the usi ng function.

vol d OpenDat abase( )
{

string cstr =
"Provider=M crosoft.Jet. OLEDB. 4. 0; ";
cstr += "Data Source=c:\\csvqgs. ndb;";
A eDbConnecti on conn = new
A eDbConnection(cstr),

try
{
conn. Qpen( );

[/ do sonet hi ng useful here

.
finally
{
| DI sposabl e disp = conn
as | D sposabl e;
| f (disp!=null) disp.D spose( );
}

}

This code opens a connection to an Access database and then is supposed to do something useful with the connection.
If something goes wrong, however, or if the code exits normally, the code withinthef | nal | y block will ensure

that the Dispose method is called. The sameis possible in VB.NET with the following:

Sub OpenDat abase( )
Dl m connstr As String
connstr = "Provider=Mcrosoft.Jet. CLEDB. 4. 0; "
connstr &= "Data Source=c:\\csvgs. ndb; "
Dim conn As New A eDbConnection(connstr)
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Try

conn. Qpen( )

"do sonet hing useful here
Finally

Dim di sp As | Di sposabl e
| f TypeOr conn |s I D sposable Then
di sp = conn
di sp. D spose( )
End |f
End Try

End Sub

Again, just asin C#, the Dispose codeisinsidea Fi nal | y block so that it always executes. Now let's see how this
ismore easily done in C# with the usi ng command:

(i
voi d OpenDat abase( )
{
string cstr;
cstr = "Provider=M crosoft.Jet. OLEDB. 4. 0; ";

cstr += "Data Source=c:\\csvgs. mdb;";
usi ng (d eDbConnection conn =

new O eDbConnection(cstr))
{

conn. Qpen( );
}
}

With usi ng, you can either declare avariable inside the usi ng statement or use an existing variable. Before the
code exitsthe usi ng block, it will call the Dispose method on the object. The only way to do thisin VB isto write
thetry...finally block by hand.

1.5.3 Documentation Comments (C#)

C# supports documentation comments, which are enhanced comments. They use three lashes (/ / /) instead of two

as the comment symbol and also use various XML tags. (The complete list of XML tagsisinthe Visua Studio .NET
documentation under "Tags for Documentation Comments.") The compiler then searches through the code for those
gpecial comments and turns them into XML or even HTML documentation. Let's see some sample code:

[ ] <summary>

/// Adds a certaln anount of noney
/// to the account's Dbal ance.

[ </summary>

[ 1] <param nane="Anount " >The Anpunt
[ /] paraneter contains the anount to
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[ /] deposit.</paranr
[/] <returns>Total bal ance</returns>
public 1 nt MakeDeposit(int Anpunt)
{
_Bal ance+=Anbunt ;
return _Bal ance;

}

The function is MakeDeposit. The documentation comments are found above the function. The code uses three tags:
<sunmmar y> to describe the function, <par an® to describe a parameter, and <r et ur ns> to describe the return

parameter. One nice featurein VS .NET isthat you can write the function first, then type/ / / above the function
declaration. VS .NET then automatically writes the skeleton of the documentation tags with a <sunmmar y> tag, a
<par an® tag for each parameter, and a<r et ur ns> tag.

Y ou then have to turn on the XML documentation feature for your project. Y ou do that by specifying an output
filename for the documentation in Project Properties Configuration Properties Build XML
Documentation File. If you name the XML Documentation File the same as your assembly and put it in the same
directory as the assembly, the comments will appear in Intellisense when you reference the assembly.

Interestingly, if you turn on XML Documentation, the compiler will issue warnings for any public class that does not
have XML Documentation information.

1.5.4 Operator Overloading (C#)

Thereisafeature in C# called operator overloading, which enables you to redefine operators (such as the plus
operator) for aclass. In other words, you can redefine what it means to add two instances of your class. There are a
number of unary and binary operators you can override. (For a complete list of operators see " C# Operators' in the
Visual Studio .NET documentation.)

When you overload operators, you awaysadd apubl | ¢ st at I ¢ function followed by the type it returns

(normally the same type as the class for which you are writing the overloaded operator function), followed by the
oper at or keyword and the operator you are overloading.

For the following examples, assume that the functions are inside a class called Checking. The following code
overloads the ++ unary operator:

public static Checking operator ++
( Checki ng source)
{

source. Bal ance++;
return source;

}

A unary operator accepts one parameter of the type of the class for which the overloaded function belongs. In this
example, we redefine the ++ operator to mean "add one to the balance of the account."

Hereis an example of overloading a binary operator:
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public static Checking operator +
( Checki ng source, 1 nt Anpunt)
{

source. Bal ance += Anount;
return source;

}

Binary operators require two parameters, one for the type for which the operator overloading function iswritten,
while the second can usually be of any type. This example defines what happens when you add an integer to a

Checking object. The function adds the integer to the overall balance. In fact, here is some code that shows how one
would use the + operator in the class:

private void Fornml Load(object sender, System Event Args e)
{

Checki ng check = new Checking( );

check+=100;
}

This code creates an instance of the Checking class, then adds 100 to the object. Adding 100 causes the code for the
+ operator to trigger.

There isno way to overload operatorsin VB.

Inside the IL

When you overload operators, the C# compiler renamesthe functionto op t henaneof oper at or .
For example:

public static class Checking op_|Increnent(class

Checki ng source)
public static class Checking op Addition(class

Checki ng source, I nt32 Amount)

If adeveloper writes code that uses the operator, like Check++, the compiler changes that code into a
method call to one of theop sonet hi ng functions, in this case op_Increment. If you use another

language, like VB, that doesn't recognize operator overloading, the overloaded operator function appears
like any other function, but with the nameop_sonet hi ng. Infact, you can call the operator

overloaded functions from VB using the op _sonet hi ng name.

1.5.5 Late Binding (VB)

One of the biggest features that VB has that C# does not have is late binding. In the COM days, late binding meant
usingthe | Di spat ch interface for an object. In .NET, late binding has nothing to do with | Di spat ch, but
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Involves using the .NET reflection functions. With reflection, a developer can inspect an object at runtime and find
out all the methods the object supports as well as the parameters required to make the calls. Reflection is not just for
making method calls; it enables the developer to find out aimost anything about a class: fields, methods, properties,
events, constructors, etc.

Both languages enable you to use the reflection functions directly. Here is an example in C# that invokes the
MakeDeposit method in the Checking class:

€]
publ i ¢c class Checki ng
{
I nt _Bal ance;
public void MakeDeposit(int Anpunt)
{
_Bal ance += Anount ;
}
}
cl ass App
{
static void Main(string[] args)
{
Checki ng check = new Checking( );
Type t = typeof (Checki ng);
System Refl ection. Methodlnfo m =
t. Get Met hod(" MakeDeposit");
object[] pars = new (bject[] {100};
m . | nvoke( check, pars);
}
}

In this code, we first obtain a Type object. The Type object isthe entry point to the reflection information. We then
call the Type object's GetM ethod function to retrieve a Methodl nfo object containing information on the Checking
class MakeDeposit method. Thisissimplified by the fact that the Checking class has only one MakeDeposit method,;
If it had overloaded versions of MakeDeposit, we would have to tell it which overloaded version we wanted. Once
you retrieve a Methodlnfo object, you can call its Invoke method, passing an instance of the object and an array of
objects with the values for the parameters of the function to be invoked. Invoke then makes the actual method call.

Y ou can convert this code to VB. However, unlike C#, VB offers a mechanism for using reflection without using the
reflection functions; it is called late binding. Take alook at the following code:

Qotion Strict Of
Dim check As (bject = New Checki ng()
check. MakeDeposi t (100)
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For thisto work, you must turn off Option Strict. Then you declare a variable of type Object and assign it to any
object or structure. Y ou can then write code that invokes any public method in the object or structure, passing any
number of parameters. The compiler turns that code into a call to one of the VB helper functions that uses reflection

to make the actual method call.
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