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Introduction

UNIT 1

NET FRAMEWORK AND FUNDAMENTALS

NET is not a single technology. Rather it is a set of technologies that work together seamlessly

to solve your business problems

The .NET platform is much more than

a new language

software development kit (SDK),

even an operating system.

It offers
powerful new services,
a new processor-independent binary format
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new managed languages,

managed language extensions to existing languages
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The .NET platform is Microsoft’s answer to the challenges this change will provide for software

developers

Flavors of .NET

What type of applications can | develop?

1. ASP.NET Web applications: These include dynamic and data driven browser based

applications.

2. Windows Form based applications: These refer to traditional rich client applications.
3. Console applications: These refer to traditional DOS kind of applications like batch scripts.



4. Component Libraries: This refers to components that typically encapsulate some business
logic.

5. Windows Custom Controls: As with traditional ActiveX controls, you can develop your
own windows controls.

6. Web Custom Controls: The concept of custom controls can be extended to web applications
allowing code reuse and modularization.

7. Web services: They are “web callable” functionality available via industry standards like
HTTP, XML and SOAP.

8. Windows Services: They refer to applications that run as services in the background. They
can be configured to start automatically when the system boots up.

.NET Framework SDK

e Complete Software Development Kit (SDK).

e provides classes, interfaces and language compilers necessary to program for
NET.

e Contains excellent documentation and Quick Start tutorials that help you learn
NET technologies with ease.

e available FREE of cost. At
http://msdn.microsoft.com/downloads/default.asp?url=/downloads/sample.asp?
url=/msdn-files/027/000/976/msdncompositedoc.xml

Development Tools
For rapid application development , we need Integrated Development Environment
(IDE). The new Visual Studio.NET is such an IDE.
features of VS.NET
- Drag and Drop design
- IntelliSense features
- Syntax highlighting and auto-syntax checking
- Excellent debugging tools
- Integration with version control software such as Visual Source Safe (VSS)
- Easy project management
NET Redistributable
In order to run application developed using .NET Framework the machine must have certain
‘runtime’ files installed. They are collectively called as .NET redistributable. provides one
redistributable installer that contains the common language runtime(more on that later) and
Microsoft .NET Framework components that are necessary to run .NET Framework
applications.


http://msdn.microsoft.com/downloads/default.asp?url=/downloads/sample.asp?url=/msdn-files/027/000/976/msdncompositedoc.xml
http://msdn.microsoft.com/downloads/default.asp?url=/downloads/sample.asp?url=/msdn-files/027/000/976/msdncompositedoc.xml

NET ARCHITECURE

The .NET Framework itself can be divided into three parts:

e The CLR A managed execution environment that handles memory allocation, error
trapping, and interacting with the operating-system services.

e The Base Class Library An extensive collection of programming components and
application program interfaces (APISs).

e Two top-level development targets One for Web applications (ASP.NET) and another
for regular Windows applications (Windows Forms).

The advantages offered by the .NET Framework include shorter development cycles (code
reuse, fewer programming surprises, support for multiple programming languages), easier
deployment, fewer data type—related bugs due to integral type safety, reduced memory leaks
thanks to the garbage collector, and, in general more scalable, reliable applications.

Constituents of .NET Platform

The .NET consists of the following three main parts
e [I.NET Framework — a completely re-engineered development environment.
e [1.NET Products — applications from MS based on the .NET platform, including
Office and Visual Studio.
e [I.NET Services — facilitates 3rd party developers to create services on the .NET
e Platform.



.NET Platform Architecture

1. At the bottom of the diagram is your Operating System
above that sits the .NET framework that acts as an
interface to it.

2. The .NET wraps the operating system, insulating
software developed with .NET from most operating
system specifics such as file handling and memory
allocation.

The Common Language Runtime (CLR)

1. heart of the .NET framework

2. .NET applications are compiled to a common language known as Microsoft
Intermediate Language or “IL”.

3. The CLR, then, handles the compiling the IL to machine language, at which point the
program is executed.

4. The CLR environment is also referred to as a managed environment, in which common
services, such as garbage collection and security, are automatically provided.

Managed Code:

Code that you develop with a language compiler that targets the runtime is called
managed code. it benefits from features such as
1. cross-language integration
2. cross-language exception handling
3. enhanced security, versioning and deployment support
4. asimplified model for component interaction



5. Debugging and profiling services.
Features of CLR
a. Itisa common runtime for all languages targeting the .NET platform.
b. It acts as an agent that manages code at execution time and also provides core

Services such as memory management, thread management and remoting.

It enforces strict type safety and other forms of code accuracy that ensure security
and robustness.

It is responsible for enabling and facilitating the Common Type System. The
Common Type System allows classes that are written in any .NET language to
interoperate with even inherit from, with overrides classes written in any language.
So your COBOL.NET program can interoperate with your C#, VB.NET, Eiffe.NET
and with any other .NET language programs.

It offers a mechanism for cross-language exception handling.

It provides a more elegant way for resolving the versioning issues (also referred to
as the DIl Hell in our classic COM).

It provides a simplified model for component interaction.

The following figure illustrates the flow of activities from the source code to its execution

Source coda in
any NET Applcation Development Phase
language
- Assambly (¥l or Exe containing IL
IVRT Complise and meladata)
‘NET Execution Engine Application Execution Phase
(mscoree.dll)
NET Class Liraries . Class Loader

Jitier

!

Flatform Specific
Instructions

!

Application Execution

Common Type System:



The Common Type System defines how data types are declared, used, and managed in the
runtime, and is also an important part of the runtime’s support for the Cross- Language
Integration.

The common type system performs the following functions:

* Establishes a framework that enables cross-language integration, type safety, and high
performance code execution.

* Provides an object-oriented model that supports the complete implementation of many
programming languages.

* Defines rules that languages must follow, which helps ensure that objects written in
different languages can interact with each other.

CORE C# Structure of c#

A C# program consists of the following parts —

o Namespace declaration

e Aclass

e Class methods

o Class attributes

e A Main method

o Statements and Expressions
o Comments

Let us look at a simple code that prints the words "Hello World" —

using System;

namespace HelloWorldApplication {
class HelloWorld {
static void Main(string[] args) {
/* my first program in C# */
Console.WriteLine ("Hello World") ;
Console.ReadKey () ;

}

When this code is compiled and executed, it produces the following result —
Hello World
Let us look at the various parts of the given program —

e The first line of the program using System; - the using keyword is used to include
the System namespace in  the program. A  program generally has
multiple using statements.




The next line has the namespace declaration. A namespace is a collection of classes.
The HelloworldApplication namespace contains the class Helloworld.

The next line has a class declaration, the class HelloWorld contains the data and
method definitions that your program uses. Classes generally contain multiple
methods. Methods define the behavior of the class. However, the HelloWorld class has
only one method Main.

The next line defines the Main method, which is the entry point for all C# programs.
The Main method states what the class does when executed.

The next line /*...*/ is ignored by the compiler and it is put to add comments in the
program.

The Main method specifies its behavior with the statement Console.WriteLine(**Hello
World™);

WriteLine is a method of the Console class defined in the System namespace. This
statement causes the message "Hello, World!" to be displayed on the screen.

The last line Console.ReadKey(); is for the VS.NET Users. This makes the program
wait for a key press and it prevents the screen from running and closing quickly when
the program is launched from Visual Studio .NET.

It is worth to note the following points —

C# is case sensitive.
All statements and expression must end with a semicolon (;).
The program execution starts at the Main method.

Unlike Java, program file name could be different from the class name.

Compiling and Executing the Program

If you are using Visual Studio.Net for compiling and executing C# programs, take the
following steps —

Start Visual Studio.

On the menu bar, choose File -> New -> Project.

Choose Visual C# from templates, and then choose Windows.
Choose Console Application.

Specify a name for your project and click OK button.

This creates a new project in Solution Explorer.

Write code in the Code Editor.

Click the Run button or press F5 key to execute the project. A Command Prompt
window appears that contains the line Hello World.

You can compile a C# program by using the command-line instead of the Visual Studio IDE

Open a text editor and add the above-mentioned code.



o Save the file as helloworld.cs
e Open the command prompt tool and go to the directory where you saved the file.
e Type csc helloworld.cs and press enter to compile your code.

« If there are no errors in your code, the command prompt takes you to the next line and
generates helloworld.exe executable file.

o Type helloworld to execute your program.

« You can see the output Hello World printed on the screen.

DATATYPES

The Common Type System can be divided into two general categories of types,
1. Reference type
2. Value type

each of which is further divided into subcategories.

Data Type System Architecture
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Value types

1. directly contain the data
2. instances of value types are either allocated on the stack or allocated inline in a
structure.
Value types can be built-in (implemented by the runtime), user-defined, or
enumerations.
The core value types supported by the .NET platform reside within the root of the
System namespace. There types are often referred to as the .NET “Primitive Types”.
They include:

* Boolean

Enumerations

1l

3.

4.



* Byte
* Char
* DateTime
* Decimal
* Double
Reference types
1. store a reference to the value's memory address, and are allocated on the heap.
2. Reference types can be self-describing types, pointer types, or interface types.

Variables and Types

"Variables" are simply storage locations for data. You can place data into them and retrieve
their contents as part of a C# expression. The interpretation of the data in a variable is controlled
through "Types".

C# is a "Strongly Typed" language. Thus all operations on variables are performed with
consideration of what the variable's "Type" is. There are rules that define what operations are
legal in order to maintain the integrity of the data you put in a variable.

The C# simple types consist of the Boolean type and three numeric types - Integrals, Floating
Point, Decimal, and String. The term "Integrals™, which is defined in the C# Programming
Language Specification, refers to the classification of types that include sbyte, byte, short,
ushort, int, uint, long, ulong, and char. More details are available in the Integral Types section
later in this lesson. The term "Floating Point" refers to the float and double types, which are
discussed, along with the decimal type, in more detail in the Floating Point and Decimal Types
section later in this lesson. The string type represents a string of characters and is discussed in
The String Type section, later in this lesson. The next section introduces the boolean type.

The Boolean Type

Boolean types are declared using the keyword, bool. They have two values: true or false. In
other languages, such as C and C++, boolean conditions can be satisfied where 0 means false
and anything else means true.

Boxing and Unboxing

Boxing and unboxing is a essential concept in .NET’s type system. With Boxing and unboxing
one can link between value-types and reference-types by allowing any value of a value-type to
be converted to and from type object. Boxing and unboxing enables a unified view of the type
system wherein a value of any type can ultimately be treated as an object.

Converting a value type to reference type is called Boxing. Unboxing is the opposite operation
and is an explicit operation.

NET provides a unified type system. All types including value types derive from the type
object. It is possible to call object methods on any value, even values of primitive types such
as int.

class Test

{



static void Main() {
inti=1;
objecto =1i; // boxing
int j = (int) o; // unboxing

}

An int value can be converted to object and back again to int.

This example shows both boxing and unboxing. When a variable of a value type needs to be
converted to a reference type, an object box is allocated to hold the value, and the value is

copied into the box.

Unboxing is just the opposite. When an object box is cast back to its original value type, the
value is copied out of the box and into the appropriate storage location.

FLOW CONTROL (1): LOOP STATEMENTS

C# provides a number of the common loop statements:

while

do-while

for

foreach

while loop

syntax: while (expression) statement[s]

A'while' loop executes a statement, or a block of statements wrapped in curly braces, repeatedly

until the condition specified by the boolean expression returns false. For instance, the following
code

1. inta=0;

2. while (a < 3)

3. A

4. System.Console.WriteLine(a);
S. at+;

6. }

produces the following output:
0

1
2

do-while loop



syntax: do statement[s] while (expression)

A 'do-while' loop is just like a ‘while' loop except that the condition is evaluated after the block
of code specified in the 'do’ clause has been run. So even where the condition is initially false,
the block runs once. For instance, the following code outputs '4":

1
2
3.
4.
5
6

inta=4;,

do

{
System.Console.WriteLine(a);
at++;

} while (a < 3);

for loop

syntax: for (statementl; expression; statement2) statement[s]3

The 'for' clause contains three parts. Statementl is executed before the loop is entered. The loop
which is then executed corresponds to the following ‘while' loop:

statement

while (expression) {statement[s]3; statement2}

'For' loops tend to be used when one needs to maintain an iterator value. Usually, as in the
following example, the first statement initialises the iterator, the condition evaluates it against
an end value, and the second statement changes the iterator value.

1
2.
3.
4

for (int a =0; a<5; a++)

{
System.Console.WriteLine(a);

}

foreach loops

syntax: foreach (variablel in variable2) statement[s]

The 'foreach’ loop is used to iterate through the values contained by any object which implements the
IEnumerable interface. When a ‘foreach' loop runs, the given variablel is set in turn to each value exposed
by the object named by variable2. As we have seen previously, such loops can be used to access array
values. So, we could loop through the values of an array in the following way:

1.
2.

int[] a = new int[]{1,2,3};
foreach (intb in a)
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3. System.Console.WriteLine(b);

The main drawback of ‘foreach’ loops is that each value extracted (held in the given example
by the variable 'b") is read-only.

OBJECTS AND TYPES

Since C# is an object-oriented language, program is designed using objects and classes in
C#.In C#, Object is a real world entity, for example, chair, car, pen, mobile, laptop etc.In
other words, object is an entity that has state and behavior. Here, state means data and
behavior means functionality.

Obiject is a runtime entity, it is created at runtime.
Object is an instance of a class. All the members of the class can be accessed through object.

Let's see an example to create object using new keyword.

Student s1 = new Student();//creating an object of Student

In this example, Student is the type and sl is the reference variable that refers to the instance
of Student class. The new keyword allocates memory at runtime.

C# Class

In C#, class is a group of similar objects. It is a template from which objects are created. It
can have fields, methods, constructors etc.

Let's see an example of C# class that has two fields only.

public class Student

{

int id;//field or data member
String name;//field or data member

}
C# Object and Class Example

Let's see an example of class that has two fields: id and name. It creates instance of the class,
initializes the object and prints the object value.

using System;
public class Student
{
int id;//data member (also instance variable)
String name;//data member(also instance variable)



public static void Main(string[] args)
{
Student s1 = new Student();//creating an object of Student
sl.id =101,
sl.name = "Sonoo Jaiswal";
Console.WriteLine(s1.id);
Console.WriteLine(s1.name);

¥
¥

Output:

101
Sonoo Jaiswal

CLASSES AND STRUCT

Class and Object are the basic concepts of Object-Oriented Programming which revolve around
the real-life entities. A class is a user-defined blueprint or prototype from which objects are
created. Basically, a class combines the fields and methods(member function which defines
actions) into a single unit. In C#, classes support polymorphism, inheritance and also provide
the concept of derived classes and base classes.

Declaration of class
Generally, a class declaration contains only keyword class, followed by an identifier(name) of
the class. But there are some optional attributes that can be used with class declaration according

to the application requirement. In general, class declarations can include these components, in
order:

Modifiers: A class can be public or internal etc. By default modifier of class is internal.
Keyword class: A class keyword is used to declare the type class.

Class Identifier: The variable of type class is provided. The identifier(or name of class) should
begin with a initial letter which should be capitalized by convention.

Base class or Super class: The name of the class’s parent (superclass), if any, preceded by the :
(colon). This is optional.

Interfaces: A comma-separated list of interfaces implemented by the class, if any, preceded by
the : (colon). A class can implement more than one interface. This is optional.



Body: The class body is surrounded by { } (curly braces).

Constructors in class are used for initializing new objects. Fields are variables that provide the
state of the class and its objects, and methods are used to implement the behavior of the class
and its objects.

Example:

/ declaring public class

public class Geeks

{

/I field variable

public int a, b;

/I member function or method
public void display()

{

Console.WriteLine(“Class & Objects in C#”);

¥
STRUCT

Structure in C#

In C#, a structure is a value type data type. It helps you to make a single variable hold related
data of various data types. The struct keyword is used for creating a structure.

Structures are used to represent a record. Suppose you want to keep track of your books in a
library. You might want to track the following attributes about each book:

Title
Author
Subject
Book ID



Defining a Structure

To define a structure, you must use the struct statement. The struct statement defines a new data
type, with more than one member for your program.

For example, here is the way you can declare the Book structure:

struct Books

{

public string title;
public string author;
public string subject;
public int book_id;
h

Features of C# Structures

You have already used a simple structure named Books. Structures in C# are quite different
from that in traditional C or C++. The C# structures have the following features:

« Structures can have methods, fields, indexers, properties, operator methods, and events.

o Structures can have defined constructors, but not destructors. However, you cannot
define a default constructor for a structure. The default constructor is automatically
defined and cannot be changed.

« Unlike classes, structures cannot inherit other structures or classes.

e Structures cannot be used as a base for other structures or classes.

e A structure can implement one or more interfaces.

« Structure members cannot be specified as abstract, virtual, or protected.

e« When you create a struct object using the New operator, it gets created and the
appropriate constructor is called. Unlike classes, structs can be instantiated without
using the New operator.

o If the New operator is not used, the fields remain unassigned and the object cannot be
used until all the fields are initialized.

Class versus Structure
Classes and Structures have the following basic differences:

 classes are reference types and structs are value types
 structures do not support inheritance

INHERITANCE

One of the most important concepts in object-oriented programming is inheritance. Inheritance
allows us to define a class in terms of another class, which makes it easier to create and maintain
an application. This also provides an opportunity to reuse the code functionality and speeds up
implementation time.

When creating a class, instead of writing completely new data members and member functions,
the programmer can designate that the new class should inherit the members of an existing



class. This existing class is called the base class, and the new class is referred to as the derived
class.

The idea of inheritance implements the I1S-A relationship. For example, mammal IS A animal,
dog IS-A mammal hence dog IS-A animal as well, and so on.

Base and Derived Classes

A class can be derived from more than one class or interface, which means that it can inherit
data and functions from multiple base classes or interfaces.

The syntax used in C# for creating derived classes is as follows:

<acess-specifier> class <base_class>

class <derived_class> : <base_class>

{
.

he inheritance concept is based on a base class and derived class. Let us see the definition of a
base and derived class.

Base class: is the class from which features are to be inherited into another class.
Derived class: it is the class in which the base class features are inherited.

Singleinheritance

It is the type of inheritance in which there is one base class and one derived class.

Class A (Base class)

Class B:-A (derived class)

{

¥

This is the type of inheritance in which there are multiple classes derived from one base class.
This type of inheritance is used when there is a requirement of one class feature that is needed
inmultipleclasses.



} Class A (Base Class)

Class D-A
1
¥

Multilevelinheritance

When one class is derived from another derived class then this type of inheritance is called
multilevelinheritance.

POLYMORPHISM

The word polymorphism means having many forms. In object-oriented programming
paradigm, polymorphism is often expressed as 'one interface, multiple functions'.Polymorphism
can be static or dynamic. In static polymorphism, the response to a function is determined at
the compile time. In dynamic polymorphism, it is decided at run-time

Static Polymorphism

The mechanism of linking a function with an object during compile time is called early binding.
It is also called static binding. C# provides two techniques to implement static polymorphism.
They are —Function overloading and operator overloading

Function overloading

Function overloading allows using the same name for two or more functions. Each redefinition
of a function must use different types of parameter, sequence of parameter and number of
parameter. The type, sequence and number of parameter for a function is called function
signature. When you have multiple functions with the same name ,the compiler identifies
the function based on the parameter to the functions.

Function signature

The number of parameter



void add(int);

void add(int,float);
Type of parameter
int add(int);

float add(int,float);
order of parameter
int add(int,float);

float add(float,int);

“Method overloadin

pace ProgramTall

class M

class static wvoid Main ()

pubklic int Sumiint A, int B) Z obj = new ()
I"' HER S U . WriteLine (obj.Sum (10, 20})};

public float Sum(int A, float . WriteLine (obj.Sum (10,
.WriteLine (obj.Sum (10, 20
class . - Read () ;

int € ' ' } Output
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Dynamic Polymorphism

Dynamic polymorphism is implemented by abstract classes and virtual functions.

C# allows you to create abstract classes that are used to provide partial class
implementation of an interface. Implementation is completed when a derived class
inherits from it. Abstract classes contain abstract methods, which are implemented
by the derived class. The derived classes have more specialized functionality.

Here are the rules about abstract classes —
¢ You cannot create an instance of an abstract class

¢ You cannot declare an abstract method outside an abstract class



e Whenaclassis declared sealed, it cannot be inherited, abstract classes cannot
be declared sealed.

e using System;

[ ]

o abstract class Shape {

. public abstract int area();

. }

[ ]

o class Rectangle: Shape {

) private int length;

. private int width;

[ ]

o public Rectangle( int a = 0, int b = 0) {
. length = a;

. width = b;

| }

o public override int area () {

o Console.WriteLine ("Rectangle class area :");
° return (width * length);

| }

. }

o class RectangleTester

e

o static void Main ()

e

. Rectangle r = new Rectangle (10, 7);
o double a = r.area();

. Console.WriteLine ("Area: {0}",a);
o Console.ReadKey () ;

| }

. }

[ ]

OUTPUT

Rectangle class area
Area: 70

Abstract methods are the methods without any body. When a derived class inherits
the abstract method from the abstract class, it must override the abstract methods.
The requirement is enforced at run time so it is called dynamic polymorphism.

USE OF VIRTUAL KEYWORD

When you have a function defined in a class that you want to be implemented in an
inherited class(es), you use virtual functions. The virtual functions could be
implemented differently in different inherited class and the call to these functions will
be decided at runtime.



using System;
class animal

{

public virtual void food()

{
Console.WriteLine(“good”);
}
}

class cat:animal

{

public override void food()

{
Console.WriteLine(“cat”);
}
}

class dog:animal

{

public virtual void food()

{

Console.WriteLine(“dog”);

}
}

class sample



{

public void call(animal a)

{

a.food();

}

}

class test

{

public static void Main()

{

sample s=new sample(); o/p
cat c=new cat(); cat
dog d=new dog(); dog
s.call(c);

s.cal(d);

}

}

In the code,base class animal has a virtual function named food().The derived
class cat and dog override the method food() of the base class animal and
implement their own functionality. The method named call() takes argument of
animal class and calls food() method to,which in turn will call the most

appropriate derived method.



ARRAY

A variable is used to store a literal value, whereas an array is used to store multiple literal
values.

An array is the data structure that stores a fixed number of literal values (elements) of the
same data type. Array elements are stored contiguously in the memory.

In C#, an array can be of three types: single-dimensional, multidimensional, and jagged array.
Here you will learn about the single-dimensional array.

The following figure illustrates an array representation.

Array Elements—| 25 40| 65| 98 | 100

Index—> 0 1 2 3

—_—

Lower bound Upper bound Array Representation

Array Declaration and Initialization
An array can be declared using by specifying the type of its elements with square brackets.

Example: Array Declaration
int[] evenNums; // integer array

string[] cities; // string array
The following declares and adds values into an array in a single statement.

Example: Array Declaration & Initialization
int[] evenNums = new int[5|{ 2, 4, 6, 8, 10 };

string[] cities = new string[3]{ "Mumbai", "London", "New York" };
Above, evenNums array can store up to five integers. The number 5 in the square brackets new
int[5] specifies the size of an array. In the same way, the size of cities array is three. Array
elements are added in a comma-separated list inside curly braces { }.

Arrays type variables can be declared using var without square brackets.

Example: Array Declaration using var
var evenNums = new int[]{ 2, 4, 6, 8, 10};

var cities = new string[]{ "Mumbai”, "London", "New York™ };
If you are adding array elements at the time of declaration, then size is optional. The compiler
will infer its size based on the number of elements inside curly braces, as shown below.
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Example: Short Syntax of Array Declaration
int[] evenNums ={ 2, 4, 6, 8, 10},

string[] cities = { "Mumbai”, "London", "New York™ }

* Creation of arrays involves in three steps:
Declaration
Type[larrayname;

Int[] c;

Creation of arrays
Arrayname=new type[size];
C=new int[5];

Assigning values to array
Arrayname[]=value;

C[0]=5;

C[1]=10;

* FOREACH USAGE

* We can use any looping construct to iterate
through an array,but the foreach statement
interprets the common looping process by
removing the need to check the array size

* Syntax

* Foreach(type identifier in expression)
|
* Statements

*}



* using System;
* class abc
* {
* public static void Main()
* |
* Int[] a={1,2,3,4,5,6,7};
* Console.WriteLine(“content of array”);
* Foreach(intk in a)
* |
* Console.WriteLine(k);
*}
*}
°}
Example program
= Copving array
Int[] c=new int[] {0,1,2,3,4,5};
Int[]d=c;

[ ]

L]

L]

Array length

» int len=c.Length;



Params array

If you are not sure about the number of arguments passed
as a parameter,you can use params array

using System;
class abc

i

public int add(params int[] list)

{
int total=0;
Foreach(int | in list)

{

total+=I;

}

return total;

}

class test

{

public static void Main()

{

abc n=new abc();

int total=n.add(1,2,3,4,50);
Console.WriteLine(total);

}

}



* 2darray
* Declaration

* Dtype[,] arrayname;
Int[,] a;

Creation of Array

a=new int[3,4];

using System;

class mul

{

int r=20;

int c=20;

public static void Main(}

{

int[,Jprod=new int[r,c];
Console.WriteLine(“table”);
inti,j;

for(i=10;i<r;i++)

{

for(j=0;j<10;j++)

{

prodl[l,j]=i*j;
Console.WriteLine(“table”,prod[l,j]);
I

¥
I
I



« Variable size array or jagged array or array of
arrays

* Syntax

* Int[][] x=new int[3][];

* X[0]=new int[2];

* X[1]=new int[4];

* X[2]=new int[3];

using System;

Class test

{

p.sxMain()

i

int[][] x=new int[2][];

x[0]=new int[2];

x[1]=new int[4];

for(i=o;i<2;i++)

{

for(j=0:j<2;j++)

{

Console WriteLine|{“enter array list");
+  x[i][j]=ConvertToint32{Console.ReadLine());
1
Console WriteLine("/n");

for(i=o;i<2;i++)

{

for(j=0;j<2;j++)

{

Console WriteLine{x[i][j]);

i

b s

C# support multidimensional array as “arrays of arrays”.The above
statement creates array having different column size for each row.Variable
size arrays are called jagged array.



System.Array class

« In c# every array we create is automatically
derived from the System.Array class. This
class defines a number of methods and
properties that can be used to manipulate
array more easily.

Length Number of items in ¢

Rank Number of dimensiol

length
IsReadOnly Indicates if an arr

The various methods provided by the
System.Array class are:-

» BinarySearch :- it search an element in one
dimensional array using the binary search
algorithm.

+ SetValue:- It sets the specified value of the
items in one dimensional array.

« Reverse:- it reverses the order or items in ¢
dimensional array.

« Copy:- it copies all the ¢
another array and per
that array.

« Sort:- it sorts the elements
array. |




Reverse()
using System;
class abe{
public static void Main(){
lnt[] a= { 1,2 3,4,5, 6 };
Array.Reverse(a);
for (inti=0;1< 6; i++)
{
Console.WriteLine(a[1]);
}
Console.Read();
¢
}

|8
S

ARRAYLIST class

System.Collectionss namespace defines a class known as ArrayL.ist that can store
dynamically sized array of objects.The ArrayList class includes a number of
methods to support operations such as sorting,removing and enumerating itc
contents.It is very similar to an array,except that it has the ability to grow
dynamically.We can create an array list by indicating initial capacity.

ArrayList c=new ArrayList(30);

It creates C with acapacity to store 30 objects.If we don not specify the size,it
defaults to 16.

METHODS/PROPERTY

Add()- Add an object to list

Clear()- Removes all the elements from the list
Contains()- Determines if an element in the list
CopyTo()- Copies list to another

Insert()- Insert an element to the list



Remove()- Remove the first occurrence of an element
RemoveAt()- Remove the element at the specified place
Sort() Sort the element

Capacity- gets or sets the element in the list

Count- Give the number of elements currently in thelist

using System;
using System.Collections;
class abe

¢ 1

public static void Main()

.

- ArrayList arr = new ArrayList();
. arr.Add("hello");

. arr.Add("C#");

- arr.Add("World");
. arr.Add(123);




int alen = arr.Count;
for (int x = 0; x < alen; x++)

. {
- Console.WriteLine( arr[x]);
2 1

J

. Console.Read();

<
S !

TUPLES

The Tuple<T> class was introduced in .NET Framework 4.0. A tuple is a data structure that
contains a sequence of elements of different data types. It can be used where you want to have
a data structure to hold an object with properties, but you don't want to create a separate type
for it.

Tuple<T1, T2, T3, T4, T5, T6, T7, TRest>
The following example creates a tuple with three elements:

Tuple<int, string, string> person =

new Tuple <int, string, string>(1, "Steve", "Jobs");
In the above example, we created an instance of the Tuple which holds a record of a person.
We specified a type for each element and passed values to the constructor. Specifying the type
of each element is cumbersome. So, C# includes a static helper class Tuple which returns an
instance of the Tuple<T> without specifying the type of each element, as shown below.

var person = Tuple.Create(1, "Steve", "Jobs");

A tuple can only include maximum eight elements. It gives a compiler error when you try to
include more than eight elements.

var numbers = Tuple.Create(1, 2, 3, 4, 5, 6, 7, 8);

Accessing Tuple Elements



The elements of a tuple can be accessed with Item<elementNumber> properties e.g. Item1,
Item2, Item3 and so on up to Item7 property. The Item1 property returns the first element, Item2
returns the second element and so on. The last element (the 8th element) will be returned using
the Rest property.

Example: Accessing Tuple Elements

var person = Tuple.Create(1, "Steve", "Jobs");
person.lteml; // returns 1

person.ltem2; // returns "Steve"

person.ltem3; // returns "Jobs"

var numbers = Tuple.Create("One", 2, 3, "Four", 5, "Six", 7, 8);
numbers.lteml; // returns "One"

numbers.ltem2; // returns 2

numbers.ltem3; // returns 3

numbers.ltem4; // returns "Four"

numbers.ltem5; // returns 5

numbers.ltem6; // returns "Six"

numbers.ltem7; // returns 7

numbers.Rest; // returns (8)

numbers.Rest.ltem1; // returns 8

C# Type Casting

Type casting is when you assign a value of one data type to another type.

In C#, there are two types of casting:

Implicit Casting (automatically) - converting a smaller type to a larger type size
char -> int -> long -> float -> double

Explicit Casting (manually) - converting a larger type to a smaller size type
double -> float -> long -> int -> char

Implicit Casting

Implicit casting is done automatically when passing a smaller size type to a larger size type:

Example
intmylint =9

double myDouble = mylInt /I Automatic casting: int to double

Console WriteLine(myInt // Outputs 9



| Console.WriteLine(myDouble); // Outputs 9
Explicit Casting
Explicit casting must be done manually by placing the type in parentheses in front of the value:

Example
double myDouble = 9.78

int myInt = (int) myDouble; // Manual casting: double to int

Console.WriteLine(myDouble); // Outputs 9.78

Console. WriteLine(mylInt // Outputs 9

INDEXERS

An indexer allows an object to be indexed such as an array. When you define an indexer for
a class, this class behaves similar to a virtual array. You can then access the instance of this
class using the array access operator ([ ]).It is also called as smart array.

Syntax

A one dimensional indexer has the following syntax —

element-type this[int index] {

Il The get accessor.

get {
// return the value specified by index

ks

Il The set accessor.
set {
/1 set the value specified by index

¥
¥

Use of Indexers

Declaration of behavior of an indexer is to some extent similar to a property. similar to the
properties, you use get and set accessors for defining an indexer. However, properties return
or set a specific data member, whereas indexers returns or sets a particular value from the
object instance. In other words, it breaks the instance data into smaller parts and indexes each
part, gets or sets each part.



Defining a property involves providing a property name. Indexers are not defined with names,
but with the this keyword, which refers to the object instance. The following example
demonstrates the concept —

using System;
namespace IndexerApplication {

class IndexedNames {
private string[] namelist = new string|[size];
static public int size = 10;

public IndexedNames() {
for (inti=0; i <size; i++)
namelist[i] = "N. A.";

public string this[int index] {

get {
string tmp;

if(index >= 0 && index <=size-1) {
tmp = namelist[index];

}else{
tmp =",

¥

return (tmp );
}
set {
if(index >= 0 && index <=size-1) {
namelist[index] = value;
¥
}

}
static void Main(string[] args) {

IndexedNames names = new IndexedNames();
names|[0] = "Zara";

names[1] = "Riz";

names[2] = "Nuha";

names|3] = "Asif";

names[4] = "Davinder";

names|[5] = "Sunil™;

names[6] = "Rubic";

for (inti=0; i < IndexedNames.size; i++ ) {
Console.WriteLine(names[i]);

}
Console.ReadKey();




k
¥

When the above code is compiled and executed, it produces the following result —

Zara

Riz
Nuha
Asif
Davinder
Sunil
Rubic

N. A.

N. A.

N. A.




UNIT N
CLASS DESIGN AND FILE I/O
STRUCTURES

Features of C# Structures

You have already used a simple structure named Books. Structures in C# are quite different
from that in traditional C or C++. The C# structures have the following features:

Structures can have methods, fields, indexers, properties, operator methods, and events.

Structures can have defined constructors, but not destructors. However, you cannot define a
default constructor for a structure. The default constructor is automatically defined and
cannot be changed.

Unlike classes, structures cannot inherit other structures or classes.
Structures cannot be used as a base for other structures or classes.

A structure can implement one or more interfaces.

Structure members cannot be specified as abstract, virtual, or protected.

When you create a struct object using the New operator, it gets created and the appropriate
constructor is called. Unlike classes, structs can be instantiated without using the New
operator.

Class versus Structure

Classes and Structures have the following basic differences:
classes are reference types and structs are value types
structures do not support inheritance
structures cannot have default constructor

In the light of the above discussions, let us rewrite the previous example: using System;

struct Books

{

private string title; private string author; private string subject; private int book_id;



public void getValues(string t, string a, string s, int id)

title = t; author = a; subject = s; book_id = id;

k
public void display()

{

Console.WriteLine("Title : {0}", title); Console.WriteLine("Author : {0}", author);
Console.WriteLine("Subject : {0}", subject); Console.WriteLine("Book_id :{0}", book _id);

ks

public class testStructure

{

public static void Main(string[] args)
{

Books Book1 = new Books();/* Declare Book1 of type Book */
Books Book2 = new Books(); /* Declare Book2 of type Book */

/* book 1 specification */ Book1.getValues("C Programming",

"Nuha Ali", "C Programming Tutorial",6495407);

/* book 2 specification */

Book2.getValues("Telecom Billing",
"Zara Ali", "Telecom Billing Tutorial™, 6495700);



/* print Book1 info */ Book1.display();
[* print Book?2 info */ Book2.display();

Console.ReadKey();

k
k

If the New operator is not used, the fields remain unassigned and the object cannot be used
until all the fields are initialized

C# delegates are similar to pointers to functions, in C or C++. A delegate is a reference type
variable that holds the reference to a method. The reference can be changed at runtime.
Delegates are especially used for implementing events and the call-back methods. All
delegates are implicitly derived from the System.Delegate class.

Declaring Delegates

Delegate declaration determines the methods that can be referenced by the delegate. A
delegate can refer to a method, which has the same signature as that of the delegate.

For example, consider a delegate —

public delegate int MyDelegate (string s);

The preceding delegate can be used to reference any method that has a single string parameter
and returns an int type variable.

Syntax for delegate declaration is —

delegate <return type> <delegate-name> <parameter list>
Instantiating Delegates

Once a delegate type is declared, a delegate object must be created with the new keyword and
be associated with a particular method. When creating a delegate, the argument passed to
the new expression is written similar to a method call, but without the arguments to the
method. For example —

public delegate void print String (string s);

printString ps1 = new printString(WriteToScreen);
printString ps2 = new printString(WriteToFile);

Single Cast delegate




using System;

public delegate int add (int x, int y);
class sample

{

public static int print (int a, int b)
{

return(a+b);

}

public static int print1(int a, int b)
{

return(a-b);

3}

class test

{
public static void Main()

{

add op=new add(sample.print);
add opl=new add(sample.printl);
int s=o0p(100,200);

int s1=0p1(100,200);
Console.WriteLine(s);
Console.WriteLine(s1);

s

Output
300
-100

MultiCast delegate

Delegates are used to hold and invoke multiple methods.Such delegates are called multicast
delegates.

using System;
public delegate void operation();
class sample

{
static public void disp()

{

Console.WriteLine(*“good”);

}
static public void print()

{
Console.WriteLine(“day”);

a4

class test

{
public static void Main()



{

operation o=new operation(sample.disp);
operation o1=new operation(sample.print);
operation 02=0+01;

operation 03=01+0;

operation 04=03-01;

02();

03();

04();

1}

Output

Goodday

Daygood

day

Events
An event is a notification sent by an object to signal the occurrence of an action.lIt is a
delegate type class member that is used by the object or class to provide notification to other
objects. Applications need to respond to events when they occur. For example, interrupts.
Events are used for inter-process communication.

The events are declared and raised in a class and associated with the event handlers using
delegates within the same class or some other class. The class containing the event is used to
publish the event. This is called the publisher class. Some other class that accepts this event
is called the subscriber class. Events use the publisher-subscriber model.

A publisher is an object that contains the definition of the event and the delegate. The event-
delegate association is also defined in this object. A publisher class object invokes the event
and it is notified to other objects.

A subscriber is an object that accepts the event and provides an event handler. The delegate
in the publisher class invokes the method (event handler) of the subscriber class.

Declaring Events

To declare an event inside a class, first of all, you must declare a delegate type for the even
as:

public delegate string print(string str);
then, declare the event using the event keyword —
event printlog;

The preceding code defines a delegate named print and an event named printlog which
invokes the delegate when it is raised.

using System;
public delegate void edelegate(string str);

class sample

{



public event edelegate status;
public void disp()

{

if(status!=null)

Status(“event triggered”);

i

class abc

{
public static void Main()

{

sample s=new sample();
abc a=new abc();
s.status+=new edelegate(a);
s.disp();

}

}

Output
Event triggered

GENERICS IN C#

Generics allow you to define the specification of the data type of programming elements in a
class or a method, until it is actually used in the program. In other words, generics allow you
to write a class or method that can work with any data type.

Features of Generics

It helps you to maximize code reuse, type safety, and performance.

You can create generic collection classes. The .NET Framework class library contains several
new generic collection classes in the System.Collections.Generic namespace.

You can create your own generic interfaces, classes, methods, events, and delegates.

You may create generic classes constrained to enable access to methods on particular data
types.

GENERICS IN Class




A generic class can be defined using angle brackets <>. For example, the following is a
simple generic class with a generic member variable. Sample class is defined with <T>. <>
indicates that sample is generic and the underlying type would be defined later.

using System;

using System.Collections.Generic;

class sample<T>

{

public ints;

public sample(T val)

{

s=val;

}

public T disp(T call)

{
Console.WriteLine(“parameter{0},value{1},typeof(T).ToString(),call);
Console.WriteLine(“rettype{0},value{1},typeof(T).ToString(),s);
return s;

k
public static void Main()

{

sample<int> s=new sample<int>(10);
int v=s.disp(200);
}
}
olp
Parameter int,value=200
Rettype int,value=10
Generic Methods

using System;
using System.Collections.Generic;

class sample

{



public static void swap<T>(ref T x,ref T y)
{

T temp;

temp=x;

X=Y,

y=temp;

by

public static void Main()

{

int a,b;

char c,d;

a=10;

b=20;

c=°s’;

d="t’;

Console.WriteLine(“int values b4 swap”);
Console.WriteLine(“a={0},b={1}",a,b);
Console.WriteLine(‘““char values b4 swap”);
Console.WriteLine(“c={0},d={1}",c,d);
swap<int>(ref a,ref b);

swap<char>(ref c,ref d);
Console.WriteLine(“int values after swap™);
Console.WriteLine(“a={0},b={1}",a,b);
Console.WriteLine(““char values after swap”);
Console.WriteLine(“c={0},d={1}",c,d);

s

OQutput
int values b4 swap

a=10 b=20



char values b4 swap
c=s d=t

int values after swap
a=20 b=10

char values after swap
c=t d=s

Generic with delegates

using System;

using System.Collections.Generic;
public delegate T print<T>(T n);
class sample

{

static int num=10;

public static int add(int p)

{

num-+=p;

return num;

}

public static int mul(int p)

num*=p;
return num;

}
public static int disp()

{

return num;

by
public static void Main()

{



print <int>p=new print<int>(add);
print <int>pl=new print<int>(mul);
p(10);
Console.WriteLine(sample.disp());
p1(5);
Console.WriteLine(sample.disp());

iy

olp
20

50

Generics- Collections

C#includes nongenericcollections suchas ArrayList,BitArray, SortedList, Queue, Stack and
Hashtable. These types of collections can store any type of items. For example, ArrayList can
store items of different data types:

Eg
ArrayList a=new ArrayList();
a.Add(10);

a.Add(“good”);

The limitation of these collections is that while retrieving items, you need to cast into the
appropriate data type, otherwise the program will throw a runtime exception. It also affects
on performance, because of boxing and unboxing.To overcome this problem, C# includes
generic collection classes in the System.Collections.Generic namespace.

List<T> Generic List<T> contains elements of specified type. It grows
automatically as you add elements in it.

Dictionary<TKey,TValue> Dictionary<TKey,TValue> contains key-value pairs.

SortedList<TKey,TValue> SortedList stores key and value pairs. It automatically adds

the elements in ascending order of key by default.

Hashset<T> Hashset<T> contains non-duplicate elements. It eliminates

duplicate elements.
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Queue<T> Queue<T> stores the values in FIFO style (First In First Out).
It keeps the order in which the values were added. It
provides an Enqueue() method to add values and a
Dequeue() method to retrieve values from the collection.

Stack<T> Stack<T> stores the values as LIFO (Last In First Out). It
provides a Push() method to add a value and Pop() & Peek()
methods to retrieve values.

List<T>

List<T> is the collection same as an ArrayL.ist except List<T> is a generic
collections but ArrayL.ist is a non-generic collections.List can be created by
using List class or IList interface

Eg
List<int> li=new List<int>();
Or

IList<int> li=new List<int>();

ltems Gets or sets the element at the
specified index

Count Returns the total number of
elements exists in the List<T>

Add Adds an element at the end of a List<T>.
AddRange Adds elements of the specified collection at the end of a
List<T>.

BinarySearch Search the element and returns an index of the element.



Clear

Contains

Find

Foreach

Insert

InsertRange

Remove

RemoveAt

Removes all the elements from a List<T>.
Checks whether the specified element exists or not in a
List<T>.

Finds the first element based on the specified predicate
function.

lterates through a List<T>.

Inserts an element at the specified index in a List<T>.
Inserts elements of another collection at the specified
index.

Removes the first occurence of the specified element.

Removes the element at the specified index.

Insert Elements into List

IList<int> li=new List<int>(){10,20,30,40};

li.Insert(1,12);

Foreach(var a in li)

Console.WriteLine(a);

Removing element

IList<int> li=new List<int>(){10,20,30,40};

li.Remove(10);

li.RemoveAt(2); //index starts by O

Foreach(var a in li)

Console.WriteLine(a);

Features of List:

List<T> stores elements of the specified type and it grows automatically.

List<T> can store multiple null and duplicate elements.

List<T> can be assigned to IList<T> or List<T> type of variable. It provides
more helper method When assigned to List<T> variable



List<T> can be access using indexer, for loop or foreach statement.
LINQ can be use to query List<T> collection.

C# - Dictionary<TKey, TValue>

The Dictionary<TKey, TValue> collection in C# is same as English
dictionary. English dictionary is a collection of words and their definitions
listed alphabetically. In the same way, the Dictionary<TKey, TValue> in C#
Is a collection of Keys and Values, where key is like word and value is like
definition. It is a generic collection class in the System.Collection.Generics
namespace. TKey denotes the type of key and TValue is the type of TValue.

IDictionary<int, string> dict = new Dictionary<int, string>();
Ilor

Dictionary<int, string> dict = new Dictionary<int, string>();

Count Gets the total number of elements exists in
the Dictionary<TKey,TValue>.

IsReadOnly Returns a boolean indicating whether the
Dictionary<TKey,TValue> is read-only.

ltem Gets or sets the element with the specified
key in the Dictionary<TKey,TValue>.

Keys Returns collection of keys of
Dictionary<TKey,TValue>.

Values Returns collection of values in
Dictionary<TKey,TValue>.

vethod

Add Adds an item to the Dictionary collection.



Add Add key-value pairs in Dictionary<TKey, TValue>
collection.

Remove Removes the first occurrence of specified item from
the Dictionary<TKey, TValue>.

Remove Removes the element with the specified key.
ContainsKey  Checks whether the specified key exists in
Dictionary<TKey, TValue>.

ContainsValue Checks whether the specified key exists in
Dictionary<TKey, TValue>.

Clear Removes all the elements from Dictionary<TKey,
TValue>.

TryGetValue  Returns true and assigns the value with specified key,
if key does not exists then return false.

Add Elements into Dictionary

IDictionary<int, string> dict = new Dictionary<int, string>();
dict. Add(1,"One");

dict. Add(2,"Two"); dict. Add(3,"Three");

Example: Access elements using foreach

Dictionary<int, string> dict = new Dictionary<int, string>() { {1,"One"}, {2,
"Two"}, {3,"Three"} };

foreach(KeyValuePair<int,string> item in dict)

{
Console.WriteLine("Key: {0}, Value: {1}", item.Key, item.Value);

¥

Anonymous Method

Anonymous method is a method without a name. Anonymous methods in C#
can be defined using the delegate keyword and can be assigned to a variable



of delegate type.It helps to write the code blocks in-line, where delegates are
required.

using System;

using System.Delegate;

public delegate void print(int val);
class sample

{
public static void Main()

{

print p=delegate(int v);
Console.WriteLine(v);
print(100);

b

by
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Anonymous Method(access variables outside function)

using System;

using System.Delegate;

public delegate void print(int val);
class sample

{
public static void Main()

{

int i=10;

print p=delegate(int v);
v+=i;

Console.WriteLine(v);



print(100);
}

k

olp
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Anonymous Method(as a parameter)

using System;
using System.Delegate;

public delegate void print(int val);

class sample
{
Public static void disp(print p,int v)
{
v+=10;
print(v);
}
public static void Main()
{
disp(delegate(int v));
Console.WriteLine(V);
}
}
o/p
110

Anonymous Method-features

Anonymous method can be defined using the delegate keyword

Anonymous method must be assigned to a delegate.



Anonymous method can access outer variables or functions.
Anonymous method can be passed as a parameter.

Anonymous method can be used as event handlers.

LAMBDAS AND LAMBDAS EXPRESSION

C# Lambdas,Lambda expressions are how anonymous functions are created
Lambda expressions are anonymous functions that contain expressions or sequence of
operators. All lambda expressions use the lambda operator =>, that can be read as “goes to” or
“becomes”. The left side of the lambda operator specifies the input parameters and the right
side holds an expression or a code block that works with the entry parameters. Usually lambda
expressions are used as predicates or instead of delegates (a type that references a method).
Lambda provides a simple, more concise, functional syntax to write anonymous methods. The
word lambda is taken from the lambda calculus, where everything is expressed in terms of
functions.

Lambda expressions in C# are used like anonymous functions, with the difference that in
Lambda expressions you don’t need to specify the type of the value that you input thus making
it more flexible to use.
The ‘=>’ is the lambda operator which is used in all lambda expressions. The Lambda
expression is divided into two parts, the left side is the input and the right is the expression.

The Lambda Expressions can be of two types:
1. Expression Lambda: Consists of the input and the expression.
Syntax:
input => expression;
2. Statement Lambda: Consists of the input and a set of statements to be executed.
Syntax:

input => { statements };
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Lambda Expression Example 3

1. using System;

2. using System.Collections.Generic;
3. public static class demo
4

5

{
public static void Main()



6.
7. List<int> list = new List<int>() {1, 2, 3,4, 5,6 };
8 List<int> evenNumbers = list.FindAll(x => (x % 2) == 0);

10. foreach (var num in evenNumbers)
11. {

12. Console.Write("{0} ", num);

13. }

14, Console.WriteLine();
15. Console.Read();

STRING

In C#, you can use strings as array of characters.The string keyword is an alias for
the System.String class.Types of C# strings

C# strings
. Immutable string mutable string
Regularexpressions

Creating a String Object

You can create string object using one of the following methods —

By assigning a string literal to a String variable

By using a String class constructor

By using the string concatenation operator (+)

By retrieving a property or calling a method that returns a string

By calling a formatting method to convert a value or an object to its string representation
The following example demonstrates this —

using System;
class Program {



static void Main(string[] args) {
/[from string literal and string concatenation
string fname, Iname;
fname = "Rowan";
Iname = "Atkinson";

char []letters= { 'H', 'e", 'I', 'I''0" };
string [] sarray={ "Hello", "From", "Tutorials", "Point" },

string fullname = fname + Iname;
Console.WriteLine("Full Name: {0}", fullname);

//by using string constructor { 'H', 'e’, 'I', 'I','o' };

string greetings = new string(letters);

Console.WriteLine("Greetings: {0}", greetings);

//methods returning string { "Hello", "From", "Tutorials", "Point" };
string message = String.Join(" "', sarray);

Console.WriteLine("Message: {0}", message);

/[formatting method to convert a value

DateTime waiting = new DateTime(2012, 10, 10, 17, 58, 1);

string chat = String.Format("Message sent at {0:t} on {0:D}", waiting);

Console.WriteLine("Message: {0}", chat);

¥
¥

When the above code is compiled and executed, it produces the following result —
Full Name: RowanAtkinson

Greetings: Hello

Message: Hello From Tutorials Point

Message: Message sent at 5:58 PM on Wednesday, October 10, 2012

IMMutable Strings

String objects are immutable,we cannot modify the characters contained in them.lt is available
in the System.String class

Properties of the String Class

The String class has the following two properties —



Sr.No. Property & Description

1 Chars

Gets the Char object at a specified position in the current String object.

2 Length

Gets the number of characters in the current String object.

Methods of the String Class

The String class has numerous methods that help you in working with the string objects. The
following table provides some of the most commonly used methods —



Sr.No. Methods & Description

1 public static int Compare(string strA, string strB)

Compares two specified string objects and returns an integer that indicates their relative position in
the sort order.

2 public static int Compare(string strA, string strB, bool ignoreCase )

Compares two specified string objects and returns an integer that indicates their relative position in
the sort order. However, it ignores case if the Boolean parameter is true.

3 public static string Concat(string str0, string strl)

Concatenates two string objects.

4 public static string Concat(string str0, string strl, string str2)

Concatenates three string objects.

5 public static string Concat(string str0, string strl, string str2, string str3)

Concatenates four string objects.

6 public bool Contains(string value)

Returns a value indicating whether the specified String object occurs within this string.

7 public static string Copy(string str)
Creates a new String object with the same value as the specified string.
8 public void CopyTo(int sourcelndex, char[] destination, int destinationindex, int count)
Copies a specified number of characters from a specified position of the String object to a specified

position in an array of Unicode characters.

9 public bool EndsWith(string value)

Determines whether the end of the string object matches the specified string.

10 public bool Equals(string value)



11

12

13

14

15

16

Determines whether the current String object and the specified String object have the same value.

public static bool Equals(string a, string b)

Determines whether two specified String objects have the same value.

public static string Format(string format, Object arg0)

Replaces one or more format items in a specified string with the string representation of a specified
object.

public int IndexOf(char value)

Returns the zero-based index of the first occurrence of the specified Unicode character in the current
string.

public int IndexOf(string value)

Returns the zero-based index of the first occurrence of the specified string in this instance.

public int IndexOf(char value, int startindex)

Returns the zero-based index of the first occurrence of the specified Unicode character in this string,
starting search at the specified character position.

public int IndexOf(string value, int startindex)

Returns the zero-based index of the first occurrence of the specified string in this instance, starting
search at the specified character position.

Comparing Strings

using System;

class StringProg {
static void Main() {

string strl = "This is test™;



string str2 = "This is text";
if (String.Compare(strl, str2) ==0) {
Console.WriteLine(strl + "and " + str2 + " are equal.");

}else {

Console.WriteLine(strl + " and " + str2 + " are not equal.");

}

Console.ReadKey() ;

}

Contains
using System,;
class StringProg {
static void Main(string[] args) {

string str = ""This is test";

if (str.Contains(*"test")) {
Console.WriteLine(""The sequence "test’ was found.");

}

Console.ReadKey() ;

}
Substring

Extracting a substring from a given string.Substring method available in String
class. There are 2 versions of substring

s.Substring(n);



s.Substring(n1,n2);

The first one extracts a substring starting from the nth position to the last character of
the string.The second one extracts a substring from beginning at n1 and ending at n2..

String s1=“Bombay”;
String s2=s1.Substring(3);
String s3=s1.Substring(0,3);
using System;
class StringProg {
static void Main() {
string str = ""Last night | dreamt of San Pedro"';
Console.WriteLine(str);
string substr = str.Substring(23);

Console.WriteLine(substr);

Mutable strings
Mutable strings that are modifiable can be created using StringBuilder class.

StringBuilder sb = new StringBuilder(); //or

StringBuilder sb = new StringBuilder("Hello World!!);

The string sb is created and grows dynamically as more character are added to
them.Mutable strings are also known as Dynamic strings.

Methods of string builder

Method Name Description

Appends the passed values to the end of the current

StringBuilder.Append(valueToAppend) StringBuilder object
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StringBuilder.AppendFormat()

StringBuilder.Insert(index, valueToAppend)

StringBuilder.Remove(int startIndex, int length)

StringBuilder.Replace(old Value, new Value)

Eg

using System;
using System.Text;
class sample

{
public static void Main()

{
StringBuilder sb = new StringBuilder("Hello ",50);

sb.Append("World!™);
sb.AppendLine("Hello C#!");
sb.AppendLine("This is new line.");
Console.WriteLine(sh);

}

}
Output

Hello world
Hello c#

This is new line

REGULAR EXPRESSION

Replaces a format specifier
passed in a string with formatted
text.

Inserts a string at the specified
index of the current
StringBuilder object.

Removes the specified number
of characters from the given
starting position of the current
StringBuilder object.

Replaces characters with new
characters.

A regular expression is a pattern that could be matched against an input text. The .Net framework
provides a regular expression engine that allows such matching. A pattern consists of one or more

character literals, operators, or constructs.

Regular expressions provide a powerful tool for searching and manipulating.It provide task
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To locate substring

To modify one or more substring

To identify substrings that begin with or end

To find all words that begin with group of characters

It contain two types of character
Literals- It is the character that we wish to search and match in the text
Metacharacter-It is a special characters that give commands to the regular expression parser

* bm” any word beginning with m

* “er\b” any word ending with er

+ “\BX\B” Any x in the middle

«  “\bm\S*er\b” any word beginning with m ending with er
“I” any word separated bya space or comma

Sr.No. Methods & Description

1 public bool IsMatch(string input)
Indicates whether the regular expression specified in the Regex constructor finds a match in a specified input
string.

2 public bool IsMatch(string input, int startat)
Indicates whether the regular expression specified in the Regex constructor finds a match in the specified
input string, beginning at the specified starting position in the string.

3 public static bool IsMatch(string input, string pattern)
Indicates whether the specified regular expression finds a match in the specified input string.

4 public MatchCollection Matches(string input)
Searches the specified input string for all occurrences of a regular expression.

5

public string Replace(string input, string replacement)

In a specified input string, replaces all strings that match a regular expression pattern with a specified
replacement string.



public string[] Split(string input)
Splits an input string into an array of substrings at the positions defined by a regular expression pattern
specified in the Regex constructor.

The Regex Class

The Regex class is used for representing a regular expression. It has the following commonly used
methods —

For the complete list of methods and properties, please read the Microsoft documentation on C#.

Example 1

The following example matches words that start with 'S' —

using System;
using System.Text.RegularExpressions;
class Program {
private static void showMatch(string text, string expr) {
Console.WriteLine("The Expression: " + expr);
MatchCollection mc = Regex.Matches(text, expr);

foreach (Match min mc) {
Console.WriteLine(m);

¥

}
static void Main(string[] args) {
string str = "A Thousand Splendid Suns";

Console.WriteLine("Matching words that start with 'S": ");
showMatch(str, @"\bS\S*");
Console.ReadKey();

¥
¥

When the above code is compiled and executed, it produces the following result —

Matching words that start with 'S":
The Expression: \bS\S*

Splendid

Suns

PROGRAM 2

using System;

using System.Text; //stringbuilder class

using System.Text.RegularExprssions; //regularexpression
class sample

{
public static void Main()

{

string str;



str="good,bad,science are subjects!”;
Regex reg=new Regex(“|, “);
StringBuilder sb=new StringBuilder();
int c=1;

foreach(string s in reg.Split(str))

{

sh.AppendFormat(c++,s);
}Console.writeLine(sb);

}
ERROR AND EXCEPTION

An Exception is a erroneous situation that occurs during program execution. Exceptional
situation arises when an operation cannot be completed normally. When an exception occurs
in an application, the system throws an error. The error is handled through the process of
Exception handling.

Whenever an error occurs, runtime creates an exception object and sends it to the program in
which the exception occurred. This action is known as throwing an exception. The exception
object contains information about the type of error.

Types Of Error
Syntax error

Run time error
Logical error

Syntax Error

A syntax error occurs when compiler cannot compile code. Such an error can occur
when statements are not constructed properly, keywords are misspelled or punctuation is
omitted. At compilation time all the statements in the application get connected with each other
to make a single executable unit

RunTime error

A Run time error occurs when an application attempts to perform an operation, which
is not allowed at runtime. An example of such an error is Division by zer.A run time error is
also termed as an exception.

Logical Error

A Logical error occurs when an application compiles and runs properly but does not
produce the expected results.
All the exceptions are derived from the System.Exception class which is the parent class of
all exceptions

System.Exception

System.ApplicationException

System.SystemException



The System.ApplicationException class is forwarded by a user program,and not by the
CLR.If any user-defined application requires its own exception,it should inherit the exception
from the ApplicationException

The System.SystemException acts as a base class for all the predefined system exceptions.

Sr.No.  Exception Class & Description

1 System.10.IOException
Handles 1/O errors.

2 System.IndexOutOfRangeException
Handles errors generated when a method refers to an array index out of range.

3 System.ArrayTypeMismatchException
Handles errors generated when type is mismatched with the array type.

4 System.NullReferenceException
Handles errors generated from referencing a null object.

5 System.DivideByZeroException
Handles errors generated from dividing a dividend with zero.

6 System.InvalidCastException
Handles errors generated during typecasting.

7 System.OutOfMemoryException
Handles errors generated from insufficient free memory.

8 System.StackOverflowException
Handles errors generated from stack overflow.

Handling Exceptions

C# provides a structured solution to the exception handling in the form of try and catch blocks.
Using these blocks the core program statements are separated from the error-handling
statements.These error handling blocks are implemented using the try, catch,
and finally keywords. These blocks of exception handling can be implemented using the
following keywords.

try
catch

finally

try
{
Block

¥



The try block statements are enclosed within it and defines the scope of the exception-handlers
associated with it.If an exception occurs, exception handler associated with the try block
handles the exception.A try block must have a atleast one catch block.

Catch Block

try

{

}
catch()
{

}

The Catch statement of the catch block takes an object of the exception class as a
parameter,which refers to the raised exception.When the exception is caught,the statements
within the catch block is executed.

Finally

The Finally block is used to execute a given set of statements,whether an exception is thrown
or not thrown.

finally

{
k

The catch block is used to handle the exceptions that occurs in a try block.The finally block is
used to guarantee the exception of statements,regardless of whether an exception has occurred
or not occurred.You can have only one finally block for each ach try block .

Following is an example of throwing an exception when dividing by zero condition occurs —

using System;
using System.SystemEXxception;

class DivNumbers

{

int result;

DivNumbers()
{

result = 0;

}

public void division(int num1, int numz2)
{
try
{

result = num1 / num2;

¥
catch (DivideByZeroException e)

{



Console.WriteLine("Exception caught: {0}", e);

¥
finally

{

Console.WriteLine("Result: {0}", result);

¥
k

public static void Main()
{
DivNumbers d = new DivNumbers();
d.division(25, 0);

k
¥

When the above code is compiled and executed, it produces the following result —
Exception caught: System.DivideByZeroException: Attempted to divide by zero.
at ...

OUTPUT

Result: 0

Multiple Catch Statements

using System;
using System.SystemEXxception;
class sample

{
public static void Main()

{

int []Ja={5,10};
int b=>5;

try

{
int x=a[2]/b-a[1];
}

catch(ArithemticException €)
{

Console.WriteLine("division by zero”);

}
Catch(IndexOutOfRangeException e)

{

Console.WriteLine("array index error”);
}

int y=a[1]/a[0];
Console.WriteLine(“y”,y);

}

}



Output

Array index error
Y=2

Throwing our own exception

The System.ApplicationException class is forwarded by a user program,and not by the
CLR.If any user-defined application requires its own exception,it should inherit the exception
from the ApplicationException

To throw our own exceptions, we can do this by using the keyword throw as follows:

Throw new throwableclass;

Creating the user-defined exceptions

using System;
using System.ApplicationException;
class sample

{
public static void Main()

;{est t=new test();
try

{

tavg();

}

catch(CountlsZeroException e0

{
Console.WriteLine(*““‘countzeroexception”,e.Message);
}
}
}

public class CountlsZeroException: ApplicationException

{

public class CountlsZeroException(string message):base(message)
{

}

}

public class test
{

int sum=0;

int count=0;
float ag;

public void avg()
{

if(count==0)

{

throw(new CountlsZerException(‘“zero in average”));

¥



else

{
ag=sum/count;
}
}
REFLECTION
Reflection objects are used for obtaining type information at runtime. The classes that
give access to the metadata of a running program are in
the System.Reflection namespace.The System.Reflection namespace contains classes
that allow you to obtain information about the application and to dynamically add types,
values, and objects to the application.
Applications of Reflection
Reflection has the following applications —
It allows view attribute information at runtime.
It allows examining various types in an assembly and instantiate these types.
It allows late binding to methods and properties
It allows creating new types at runtime and then performs some tasks using those types.
CLASS DESCRIPTION
describes an assembly which is a reusable, versionable, and self-
Assembly describing building block of a common language runtime
application
AssemblyName Identifies an assembly with a unique name
Constructorinfo Describes a class constructor and gives access to the metadata
MethodInfo Describes the class method and gives access to its metadata
Describes the parameters of a method and gives access to its
Parameterinfo
metadata
Eventinfo Describes the event info and gives access to its metadata

Propertylnfo

Memberlnfo

Discovers the attributes of a property and provides access to
property metadata

Obtains information about the attributes of a member and
provides access to member metadata



using System;
using System.Reflection;
class sample

{
public static void Main()

{

Type t=typeof(string);
Console.WriteLine(“name”,t.Name);
Console.WriteLine(“full name”,t.FullName);
Console.WriteLine(“namespace”,t.Namespace);
Console.WriteLine(“basetype”,t.BaseType);

¥
k

Output

Name:string
Fullname:System.String
Namespace:System
Basetype:System.Object

PROPERTY
Properties are named members of classes, structures, and interfaces. Member
variables or methods in a class or structures are called Fields. Properties are
an extension of fields and are accessed using the same syntax. They
use accessors through which the values of the private fields can be read,
written or manipulated. Properties do not name the storage locations. Instead,
they have accessors that read, write, or compute their values.

For example, let us have a class named Student, with private fields for age,
name, and code. We cannot directly access these fields from outside the class
scope, but we can have properties for accessing these private fields.

using System;
class Student

{

private string code;

private string name ;

private int age;

Il Declare a Code property of type string: public string Code

{
get

{



return code;

}

set

{

code = value;

}}

Declare a Name property of type string:
public string Name

{

get

{

return name;

¥

set

{

name = value;
3}

Declare a Age property of type int:
public int Age
{

get

{

return age;

}

set

{ age = value;
}

¥

class ExampleDemo

{
public static void Main()

{

/I Create a new Student object:

Student s = new Student();

Il Setting code, name and the age of the student
s.Code ="001";

s.Name = "Zara";

s.Age =9;
Console.WriteLine("Student Info: {0}", s)
ks

¥



output
Student info
001

Zara

9

MEMORY MANAGEMENT AND POINTER

A data type is a value type if it holds a data value within its own memory space.
It means the variables of these data types directly contain values.
» For example, consider integer variable int i = 100;
* The system stores 100 in the memory space allocated for the variable i. The
following image illustrates how 100 is stored at some hypothetical location
in the memory (0x239110) for 'i":

int 1 = 100; | / 100
I
RAM

All the value types derive from
System.ValueType,

which in-turn, derives from
System.Object.

» Unlike value types, a reference type doesn't store its value directly. Instead,
it stores the address where the value is being stored. In other words, a
reference type contains a pointer to another memory location that holds the
data.

» For example, consider the following string variable:

 string s = "Hello World!!";



string s = "Hello lorld!!";

-
% - -
, Pl L

i a0/ [ |11/ il HH oy RAM

DxEDDDDE] ‘ Hello World!!
I

Reference type variable Actual value
contains addresswhere the
valueisstored

Garbage collector

* You can force the garbage collector to run at a certain point in your code
by calling System.GC.Collect. The System.GC class is a .NET class that
represents the garbage collector, and the Collect method initiates a
garbage collection. The GC class is intended for rare situations in which
you know that it’s a good time to call the garbage collector, for example,
if you have just de-referenced a large number of objects in your code.
However, the logic of the garbage collector does not guarantee that all
unreferenced objects will be removed from the heap in a single garbage
collection pass.

Garbage collection

Garbage collection is a process that automatically frees the memory of objects
that are no more in use.The Process of garbage collection happens
automatically.It ensures that
Object get destroyed—It does not specify when the object shall be destroyed
Only unused objects are destroyed—An object is never destroyed if it holds the
reference of another object.

» Freeing Unmanaged Resources
» Declare a destructor (or Finalize()) as a member of your class.
* Implement the System.IDisposable interface in your class.

The Finalize() destructor is a special method that is called from the class to
which it belongs or from the derived class.It is called after the last reference to an
object is released from the memory.The .Net Framework automatically runs the
Finalize() may not execute immediately when the object loses sope.

CLR periodically checks for the that are not used by the application.When such
object is found,Finalize() destructor is called automatically and releases object
from the memory



The Idisposable interface contains the Dispose() method.

The Dispose() method is called to release a resource,such as a database
connection as soon as the object using such a resource

Is no longer in use.

using System;

public class sample: IDisposable
{

private bool isDisposed = false;
public void Dispose()

{

Dispose(true);
GC.SuppressFinalize(this);

}

protected virtual void Dispose(bool disposing)

{
if (tisDisposed)

if (disposing)

{

/I Cleanup managed objects by calling their
I/ Dispose() methods.

}

/I Cleanup unmanaged objects

}

isDisposed = true;
¥

~sample()

{

Dispose (false);

¥
public static void Main()

{

I/ Ensure object not already disposed before execution of any method
if(isDisposed)
{

throw new ObjectDisposedException(‘“‘sample");

¥

I/l method implementation...

¥



NET Framework is managed code. Managed code uses CLR which in
turns looks after your applications by managing memory, handling
security, allowing cross - language debugging, and so on. The code, which
Is developed outside . NET, Framework is known as unmanaged code

unsafe code

» C# allows using pointer variables in a function of code block when it
Is marked by the unsafe modifier. The unsafe code or the unmanaged
code is a code block that uses a pointer variable.

Pointers

A pointer is a variable whose value is the address of another variable i.e.,
the direct address of the memory location. similar to any variable or
constant, you must declare a pointer before you can use it to store any
variable address.

The general form of a pointer declaration is —

type *var-name;

* int *ip; /* pointer to an integer */

» C# allows using pointer variables in a function of code block when it
is marked by the unsafe modifier. The unsafe code or the unmanaged
code is a code block that uses a pointer variable.

using System;

class Program

{

Public static unsafe void Main()

{

int var = 20;

int* p = &var;

Console.WriteLine(*'Data is: {0} ', var);
Console.WriteLine(*"Address is: {0}, (int)p);

}}

o/p
Data is 20
Address is 097888



Program 2

using System;
class TestPointer

{

public unsafe void swap(int* p, int *q)
{

int temp = *p; *p = *q; *q = temp;

}

public unsafe static void Main()

{

TestPointer p = new TestPointer();

int varl = 10;

int var2 = 20;

int* x = &varl;

int* y = &varz;
Console.WriteLine(*'Before Swap: varl:{0}, var2: {1}", varl, var2);

p-swap(x, y);
Console.WriteLine(*"After Swap: varl1:{0}, var2: {1}"*, varl, var2);

}}

Interface
C# full support for interfaces.Interfaces also define properties,methods and
events which ae known as the members of the interface.lt contain only the
declaration of members.
Declaring Interface
public interface idetails
{
void disp();

}

Note:You cannot declare variable in the interface

Implementing interface
public interface idetails
{

void disp();

}

public class sample:idetails

{
public void disp()

{




}
}

inheriting interface
public interface idetails
;{/oid disp();

i)ublic interface :idetailsl
E)ublic void print();

using System,;
interface il

{
public int add();

}

interface i2

{
public int sub();

}

public class sample:il,i2
{

int x,y;

public sample(int x,int y)
{

this.x=x;

this.y=y;

}

public int add()

{

return(x+y);

}
public int sub()

{

return(x-y);

}
}

class test

{

public static void main()

{




sample s=new sample(30,20);
11 a=(il)s;
console.wrriteline(a.add());
12 b=(i2)s;
console.wrriteline(b.sub());

}

}
o/p
50
10

Program 2:

using System,;
interface disp

{

void print();

}

class sample:disp
{

public void print()
{
Console.WriteLine(“base class”);
}

}

class sa:sample

{

public new void print()

{
Console.WriteLine(“derived class”);
}
}

class test

{
public static void Main()

{

sa s=new sa();
s.print();

disp d=(disp)s;
d.print();

1}

o/p
derived class
base class



Attributes
An object is described by the values of its attributes.An attribute is a declarative tag that is used
to convey information to runtime about the behavior of programmatic elements such as
class,enumerator and assemblies.A declarative tag is given by []
Which is placed above the definition of an element such as class or method.System.Attribute
is the base namespace

Syntax

[attribute(positional _parameter,name_parameter=value...)]

Positional parameter are used to specify the essential information of an attribute whereas name
parameter are used to convey optional information

Two types of Attribute:

Predefined attribute

Custom attribute

Predefined Attribute
Conditional

WebMethod
[WebMethod(description="convert temp from faren to Celsius”)]
public double tconvert(double vaue)

{
return((value-32)*5)/9;
}

DLLImport

Class sample

{

[DLLImport(.kernel32.dIl.)]
public static bool beep(int f,int d);
public static void Main()

{
beep(1000,111);

Obsolete

Using System;

Public class sample

{

[obsolete(“don’t use A() method,instead use B() method”,true)]
static void A()

{

}

static void B()

{

}

public static void Main()
{

AQ;

}



UNIT I
BUILDING WINDOWS FORM AND CONTROLS
WINDOWS FORMS

Windows Forms is a Ul framework for building Windows desktop apps. It provides one of
the most productive ways to create desktop apps based on the visual designer provided in
Visual Studio. Functionality such as drag-and-drop placement of visual controls makes it easy
to build desktop apps.

Windows Forms Basics

A Windows forms application is one that runs on the
desktop computer. A Windows forms application will normally have a collection of controls
such as labels, textboxes, list boxes, etc

Below is an example of a simple Windows form application. It shows a simple Login screen,
which is accessible by the user. The user will enter the required credentials and then will click
the Login button to proceed.

User Mame

Password

So an example of the controls available in the above application

1. This is a collection of label controls which are normally used to describe adjacent
controls. So in our case, we have 2 textboxes, and the labels are used to tell the user that one
textbox is for entering the user name and the other for the password.

2. The 2 textboxes are used to hold the username and password which will be entered by
the user.
3. Finally, we have the button control. The button control will normally have some code

attached to perform a certain set of actions. So for example in the above case, we could have



the button perform an action of validating the user name and password which is entered by the
user.

C# Hello World

Now let's look at an example of how we can implement a simple ‘hello world' application in
Visual Studio. For this, we would need to implement the below-mentioned steps

Step 1) The first step involves the creation of a new project in Visual Studio. After launching
Visual Studio, you need to choose the menu option New->Project.

od M . .. ; Qv

FILE EDIT VIEW DEBUG TEAM TOOLS 5 AMNALYZE WINDOW  HELP

New i 0 P Ctrl+Shift+N

Upen Web Site... Shift+Alt+ N

Ctrl+N
Project From Exis (
LISV vl idl

Ctrl+Shift+S 20]3

You can find infq
enhancements i
Account Settings... sections.
Recent Files
Recent Projects and Solutions
Exit

F?

Publish Activity

Step 2) The next step is to choose the project type as a Windows Forms application. Here we
also need to mention the name and location of our project

Mew Project [z |

e = o B Choose Windows
Forms Application

Gaive a name and
location for the
application

Click. the 0K button

Cancel




1. In the project dialog box, we can see various options for creating different types of
projects in Visual Studio. Click the Windows option on the left-hand side.

2. When we click the Windows options in the previous step, we will be able to see an
option for Windows Forms Application. Click this option.

3. We then give a name for the application which in our case is Demo Application. We
also need to provide a location to store our application.

4. Finally, we click the 'OK' button to let Visual Studio create our project.

If the above steps are followed, you will get the below output in Visual Studio.

Forml.cs [Design] = 22X Output Solution Explorer

Yov will sege a
formn
designer
come vp

Program.cs B > Forml.cs [Design] Output Solution Explorer = 20
@ - T &a m;: S~ -

a1l Solution 'Demofpplication' (1 project)
e Dremofpplication
=3 # Properties
- es The Form
¥ Fi

. component”

= Program.cs

\ Naune of the

MAaN prograsm

In the Solution Explorer, you will also be able to see the DemoApplication Solution. This
solution will contain the below 2 project files

1. A Form application called Formsl.cs. This file will contain all of the code for the
Windows Form application.

2. The Main program called Program.cs is default code file which is created when a new
application is created in Visual Studio. This code will contain the startup code for the
application as a whole.

On the left-hand side of Visual Studio, you will also see a ToolBox. The toolbox contains all
the controls which can be added to a Windows Forms. Controls like a text box or a label are
just some of the controls which can be added to a Windows Forms.

Below is a screenshot of how the Toolbox looks like.



Step 3) In this step, we will now add a label to the Form which will display "Hello World."
From the toolbox, you will need to choose the Label control and simply drag it onto the Form.

Project DremoApplication

QCHY

LinklLabel

Yl

Once you drag the label to the form, you can see the label embedded on the form as shown
below.




Step 4) The next step is to go to the properties of the control and Change the text to 'Hello
World'.

To go to the properties of a control, you need to right-click the control and choose the Properties
menu option

Choose the
properties

menu option

° The properties panel also shows up in Visual Studio. So for the label control, in the
properties control, go to the Text section and enter "Hello World".

° Each Control has a set of properties which describe the control.

£nter "Hello

worid” in tine
Text property.

Adding Controls to a form

We had already seen how to add a control to a form when we added the label control in the
earlier section to display "Hello World."

Let's look at the other controls available for Windows forms and see some of their common
properties.

In our example, we will create one form which will have the following functionality.

1. The ability for the user to enter name and address.

2. An option to choose the city in which the user resides in

3. The ability for the user to enter an option for the gender.

4 An option to choose a course which the user wants to learn. There will make choices

for both C# and ASP.Net

So let's look at each control in detail and add them to build the form with the above-mentioned
functionality.



Group Box

A group box is used for logical grouping controls into a section. Let's take an example if you
had a collection of controls for entering details such as name and address of a person. Ideally,
these are details of a person, so you would want to have these details in a separate section on
the Form. For this purpose, you can have a group box. Let's see how we can implement this

with an example shown below

Step 1) The first step is to drag the Group box control onto the Windows Form from the toolbox

as shown
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Label Control

Next comes the Label Control. The label control is used to display a text or a message to the
user on the form. The label control is normally used along with other controls. Common
examples are wherein a label is added along with the textbox control.

The label indicates to the user on what is expected to fill up in the textbox. Let's see how we
can implement this with an example shown below. We will add 2 labels, one which will be
called 'name' and the other called ‘address.’ They will be used in conjunction with the textbox
controls which will be added in the later section.

Step 1) The first step is to drag the label control on to the Windows Form from the toolbox as
shown below

HScrollBar

Ilrmagelist Forml.cs [Design]™
Label

LinkLabel

Step 2) Once the label has been added, go to the properties window by clicking on the label
control. In the properties window, go to the Text property of each label control.

FlatStyle Standard
Font Microsoft Sans Sernf, 2.25pt
ForeColor ControlText
Image {
Imagehlign Middl
Imagelndex (none)
Imagekey none)
ImageList
RightT ol eft
T et

ToplLeft

True

Behawior

AllowDro B

AutcEllipsis



User Details

MName

Address

Texthox

A textbox is used for allowing a user to enter some text on the forms application. Let's see how
we can implement this with an example shown below. We will add 2 textboxes to the form,
one for the Name and the other for the address to be entered for the user

Step 1) The first step is to drag the textbox control onto the Windows Form from the toolbox
as shown below

Te>xd oo C-omnty ol

Step 2) Once the text boxes have been added, go to the properties window by clicking on the
textbox control. In the properties window, go to the Name property and add a meaningful name
to each textbox. For example, name the textbox for the user as txt User and that for the address
as txt Address. A naming convention and standard should be made for controls because it
becomes easier to add extra functionality to these controls, which we will see later on.

Short
Takin
TabStop




User Details

MName

text boxX
contyols on the

Address

form

List box

A List box is used to showcase a list of items on the Windows form. Let's see how we can
implement this with an example shown below. We will add a list box to the form to store some
city locations.

Step 1) The first step is to drag the list box control onto the Windows Form from the toolbox
as shown below

m  LF -
Label
LinkLakbel

listoox control

Project DdemofApplication

Forml.cs [Design]™

Step 2) Once the list box has been added, go to the properties window by clicking on the list
box control.

String Collection Editor

Enter the strings in the collection (one per line):

Mumbai

Bangalore

Hydrebad|

© enter the
L& oty

nomes




1. First, change the property of the Listbox box control, in our case, we have changed this
to IstCity

2. Click on the Items property. This will allow you to add different items which can show
up in the list box. In our case, we have selected items "collection”.

3. In the String Collection Editor, which pops up, enter the city names. In our case, we
have entered "Mumbai"”, "Bangalore™ and "Hyderabad".

4. Finally, click on the 'OK' button.

User Details

Mame I

Address | Te sStobox

Wit e

Mumbai /
ety valves

Radio Button

A Radio button is used to showcase a list of items out of which the user can choose one. Let's
see how we can implement this with an example shown below. We will add a radio button for
a male/female option.

Step 1) The first step is to drag the 'radio button' control onto the Windows Form from the
toolbox as shown below.

PictureBox
PrintDialog
PrintDrocument
PrintPreviewCo
PrintPrewview

Process

ProgressBar

PropertyGrid
RadicButton
RichTextBox

Step 2) Once the Radio button has been added, go to the properties window by clicking on the
Radio button control.



Properties

rdMale

GeneratehMermber True

1. First, you need to change the text property of both Radio controls. Go the properties
windows and change the text to a male of one radio button and the text of the other to female.

2. Similarly, change the name property of both Radio controls. Go the properties windows
and change the name to ‘'rdMale’ of one radio button and to ‘rdfemale’ for the other one.

User Details

Mame |

Address |

Mumbai
Bangalore

Hydrebad

Checkbox

A checkbox is used to provide a list of options in which the user can choose multiple choices.
Let's see how we can implement this with an example shown below. We will add 2 checkboxes
to our Windows forms. These checkboxes will provide an option to the user on whether they
want to learn C# or ASP.Net.

Step 1) The first step is to drag the checkbox control onto the Windows Form from the toolbox
as shown below
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Step 2) Once the checkbox has been added, go to the properties window by clicking on the
Checkbox control

1. First, you need to change the text property of both checkbox controls. Go the properties
windows and change the text to C# and ASP.Net.
2. Similarly, change the name property of both Radio controls. Go the properties windows
and change the name to chkC of one checkbox and to chkASP for the other one.
ag! Login - o[

User Details

Address l:l ) Female

|| BOTN cneck box

angalors
e S controls added




Picture Box Control

This control is used to add images to the Windows Forms. Let's see how we can implement
this with an example shown below.

Step 1) The first step is to drag the Picture Box control onto the Windows Form from the
toolbox as shown below
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Step 2) The next step is to actually attach an image to the picture box control. This can be done
by following the below steps.

Select Resource 2] x |
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®) Local resource: .
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— : ; ot 2
SlepmmE e B Accessibility
Click the 0K e
bvtton
Choose the o ;
image [ ok ][ comea |
awing Bitmap
* T |ma ¥ ThisPC » Win | ) v O Search Windov . 2
] . Drawing.Bitmap
anize v Mew folder - i
B Videos ) Mame -

| Windews phone . Windows.old e
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1.First, click on the Image property for the PictureBox control. A new window will pops out.

2.In this window, click on the Import button. This will be used to attach an image to the picture
box control.

3.A dialog box will pop up in which you will be able to choose the image to attach the picture
box

4.Click on the OK button
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UNIT IV
XML DATA AND CONTROLS
XML DATA Reading and Writing XML Files

We can use the XmIWriter class to write XML files. It allows you to write XML text into a
stream and then save it into an xml file.

using System.Xml;

public class Program

{
public static void Main ()

{

XmlWriterSettings settings = new XmIWriterSettings (); settings. Indent = true;
XmIWriter writer = XmIWriter. Create("Products.xml", settings);

writer. WriteStartDocument();

writer. WriteComment("This file IS generated by the program.");
writer.WriteStartElement("Product");

writer. WriteAttributeString ("ID", "001");

writer. WriteAttributeString ("Name", "Soap");
writer.WriteElementString(*"Price", "10.00");
writer.WriteStartElement("OtherDetails");
writer.WriteElementString("BrandName", "X Soap");
writer.WriteElementString("Manufacturer”, "X Company");
writer.WriteEndElement();

writer.WriteEndDocument();

writer.Flush();

writer.Close();

}

¥
Reading & Writing XML Files

To read xml files, we can use the XmlIReader class. We will use the XML file we created
earlier to assign the values into variables. Note that we will simply use variables for storing
the values from the XML. A better approach is by creating a Products class the follows the
heirarchy of the XML file. The following program demonstrates the use of XmlIReader class.
using System; using System.Xml; public class Program

{
public static void Main()

{

XmlReader reader = XmlReader.Create("Products.xml™); while (reader.Read())

{
if (reader.NodeType == XmINodeType.Element && reader.Name == "Product")

{
Console.WriteLine("ID =" + reader.GetAttribute(0));

Console.WriteLine("Name =" + reader.GetAttribute(1));
while (reader.NodeType !'= XmINodeType.EndElement)

{



reader.Read();
if (reader.Name == "Price")

{
while (reader.NodeType '= XmINodeType.EndElement)

{

reader.Read();

if (reader.NodeType == XmINodeType.Text)

{

Console.WriteLine("Price = {0:C}", Double.Parse(reader.Value));
}

}
reader.Read(); } //end if

if (reader.Name == "OtherDetails")

{
while (reader.NodeType != XmINodeType.EndElement)

{
reader.Read();
if (reader.Name == "BrandName")

{
while (reader.NodeType '= XmINodeType.EndElement)

{

reader.Read();

if (reader.NodeType == XmINodeType.Text)

{

Console.WriteLine("Brand Name =" + reader.Value);
}

}
reader.Read(); } //end if

if (reader.Name == "Manufacturer")

{
while (reader.NodeType != XmINodeType.EndElement)

{

reader.Read();

if (reader.NodeType == XmINodeType.Text)
{

Console.WriteLine("Manufacturer =" + reader.Value);
}

}

}/lend if

}

}/lend if

} /lend while } //end if

} //lend while

ks
k



Output:

ID =001
Name = Soap
Price = $10.00

Brand Name = X Soap
Manufacturer = X Company

ARCHITECTURE OF ADO.NET
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Command Data Reader

Data Adapter
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ADO.NET is a data access technology from Microsoft .Net Framework , which provides
communication between relational and non-relational systems through a common set
of components .

% ADO.NET consist of a set of Objects that expose data access services to the .NET
environment. ADO.NET is designed to be easy to use, and Visual Studio provides
several wizards and other features that you can use to generate ADO.NET data access

code.



Data Providers and DataSet

Data Adapter

The two key components of ADO.NET are Data Providers and DataSet .
The .Net Framework includes mainly three Data Providers for ADO.NET.
They are the

. Microsoft SQL Server Data Provider,

. OLEDB Data Provider

. ODBC Data Provider.

SQL Server uses the SglConnection object, OLEDB uses the OleDbConnection Object and
ODBC uses OdbcConnection Object respectively.

. C# SQL Server Connection

. C# OLEDB Connection

. C# ODBC Connection

The four Objects from the .Net Framework provides the functionality of Data Providers in the
ADO.NET. They are

. Connection Object,
. Command Object ,
. DataReader Object

. DataAdapter Object.
The Connection Object provides physical connection to the Data Source.
The Command Object uses to perform SQL statement or stored procedure to be executed at
the Data Source.
The DataReader Object is a stream-based , forward-only, read-only retrieval of query results
from the Data Source, which do not update the data.
Finally the DataAdapter Object , which populate a Dataset Object with results from a Data
Source .

C# Connection

C# Command

C# DataReader



C# DataAdapter
DataSet

DATASET

/ DataTableCollections \

DataTable

DataRowCollection

DataDColoumnCollection

ConstraintCollection

| A

( DataRelationCollection

Dataset provides a disconnected representation of result sets from the Data Source, and it
is completely independent from the Data Source.
Dataset provides much greater flexibility when dealing with related Result Sets.

Dataset consists of a collection of Data Table objects that you can relate to each other
with Data Relation objects
The Data Table contains a collection of Data Row and DataCoulumn Object which contains
Data. The Data Adapter Object provides a bridge between the Dataset and the Data Source

ADO.NET Connected and Disconnected Models
ADO.NET Connected and Disconnected Models

Connected Architecture of ADO.NET

The architecture of ADO.net, in which connection must be opened to access the data
retrieved from database is called as connected architecture. Connected architecture was built
on the classes connection, command, data reader and transaction.

Connected architecture is when you constantly make trips to the database for any CRUD
(Create, Read, Update and Delete) operation you wish to do. This creates more traffic to the
database but is normally much faster as you should be doing smaller transactions.

Disconnected Architecture in ADO.NET

The architecture of ADO.net in which data retrieved from database can be accessed even
when connection to database was closed is called as disconnected architecture. Disconnected
architecture of ADO.net was built on classes connection, data adapter, command builder and
dataset and data view.



Disconnected architecture is a method of retrieving a record set from the database and
storing it giving you the ability to do many CRUD (Create, Read, Update and Delete)
operations on the data in memory, then it can be re-synchronized with the database when
reconnecting. A method of using disconnected architecture is using a Dataset.

Data Reader is Connected Architecture since it keeps the connection open until all rows are
fetched one by one

Dataset is Disconnected Architecture since all the records are brought at once and there is
no need to keep the connection alive

onnected Disconnected
It 1s connection oriented. [t 1s dis_connection oriented.
Datareader DataSet
Connected methods gives faster performance  [Disconnected get low in speed and performance.
connected can hold the data of single table disconnected can hold multiple tables of data

connected you need to use a read only forwardfdisconnected you cannot
only data reader

Data Reader can't persist the data Data Set can persist the data
It is Read only, we can't update the data. We can update data
DATA GRID VIEW CLASS

DATA GRID VIEW CLASSES
9 C# programmers have made extensive use of forms to build user interfaces.

Each time you create a Windows application, Visual Studio will display a default blank form,

onto which you can drag the controls onto your applications main form and adjust their size
and position.
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The first step is to start a new project and build a form.

Open your Visual Studio and select File->New Project and from the new project dialog

box select Other Languages->Visual C# and select Windows Forms Application.

Enter a project name at the bottom of the dialogue box and click OK button. The following
picture shows how to create a new Form in Visual Studio.

e Microsoft Visual Studio
File | Edit View Debug Team Data Tools Test Window Help
H  New Project... Ctrl+N

@ New Web Site... Shift+Alt+«N

— ! g el e

> Select Windows Forms Application from New Project dialog box.
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After selecting Windows Forms Application, you can see a default Form (Form1) in your
new C# project.
The Windows Form you see in Designer view is a visual representation of the window that
will open when your application is opened.
You can switch between this view and Code view at any time by right-clicking the design
surface or code window and then clicking View Code or View Designer.

The following picture shows how is the default Form (Form1) looks like.
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At the top of the form there is a title bar which displays the forms title. Form1 is the default
name, and you can change the name to your convenience.

The title bar also includes the control box, which holds the minimize, maximize, and close
buttons.

If you want to set any properties of the Form, you can use Visual Studio Property window
to change it. If you do not see the Properties window, on the View menu, click Properties
window.

This window lists the properties of the currently selected Windows Form or control, and its

here that you can change the existing values.

Properties

Form1 System.Windows.Forms.Form

=l IEl =
Opacity 100%
Padding 0,000
RightTolLeft No
RightTolLeftLayou False
Showlcon True
ShowlInTaskbar True
Size 300, 300
SizeGripStyle Auto
StartPosition WindowsDefaultLocz
Tag
Text Forml
TopMost False

Text

The text associated with the control.

For example, to change the forms title from Forml to My Form, click on Form1 and move
to the right side down Properties window, set Text property to My Form. Then you can see
the Title of the form is changed.

Likewise, you can set any properties of Form through Properties window.

You can also set the properties of the Form1 through coding. For coding, you should right-

click the design surface or code window and then clicking View Code.
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When you right click on Form then you will get code behind window, there you can write
your code

For example, if you want to change the back colour of the form to Brown , you can code
in the Form1_Load event like the following.

Private void Form1_Load(object sender, EventArgs e)

{
this.BackColor = Color.Brown;

}



UNIT-V
BUILDING WEB SERVICES

.NET, each application runs in an application domain under the control of a host. The host
creates the application domain and loads assemblies into it.
Application Domains
.NET, each application runs in an application domain under the control of a host. The
host creates the application domain and loads assemblies into it. The host has access to
information about the code via evidence. This information can include the zone in which the
code originates or the digital signatures of the assemblies in the application domain. The
System.AppDomain class provides the application domain functionality and is used by hosts.
A host can be trusted if it provides the CLR with all the evidence the security policy requires.
There are several types of application hosts:
Browser host-includes applications hosted by Microsoft Internet Explorer; runs
code within the context of a Web site.
Server host-regarding ASP.NET, refers to the host that runs the code that
handles requests submitted to a server.
Shell host-refers to a host that launches applications, namely .exe files, from the
operating system shell.
Custom-designed host-a host that creates domains or loads assemblies into
domains (e.g., dynamic assemblies).

Running an Application with a Specific Evidence and Zone
String myApplication = @"C:\MyApp.exe"; String[] argsToApp = null;
String myURL = @"http://www.readorrefer.in"; SecurityZone myZone =
SecurityZone.Internet; Evidence myEvidence = new Evidence();
myEvidence.AddHost(new Zone(myZone)); myEvidence.AddHost(new
Url(myURL));
AppDomain app = AppDomain.CreateDomain(myApplication, myEvidence);
app.ExecuteAssembly(myApplication, myEvidence, argsToApp);

NET REMOTING

The .NET Remoting provides an inter-process communication between Application
Domains by using Remoting Framework.
Remoting

The .NET Remoting provides an inter-process communication between Application
Domains by using Remoting Framework. The applications can be located on the same
computer , different computers on the same network, or on computers across Separate
networks. The .NET Remoting supports distributed object communications over the TCP and
HTTP channels by using Binary or SOAP formatters of the data stream.
The main three components of a Remoting Framework are :
1. C# Remotable Object
2. C# Remote Listener Application - (listening requests for Remote Object)
3. C# Remote Client Application - (makes requests for Remote Object)

The Remote Object is implemented in a class that derives from
System.MarshalByRefObject .




Client Object

Server Object

Remoting Remoting
System System

.NET.Rematineg Framework

You can see the basic workflow of .Net Remoting from the above figure. When a client calls
the Remote method, actually the client does not call the methods directly . It receives a proxy
to the remote object and is used to invoke the method on the Remote Object . Once the
proxy receives the method call from the Client , it encodes the message using appropriate
formatter ( Binary Formatter or SOAP Formatter ) according to the Configuration file.
After that it sends the call to the Server by using selected Channel ( TcpChannel or
HttpChannel ). The Server side channel receives the request from the proxy and forwards it
to the Server on Remoting system, which locates and invokes the methods on the Remote
Object. When the execution of remote method is complete, any results from the call are
returned back to the client in the same way.

Before an object instance of a Remotable type can be accessed, it must be created and
initialized by a process known as Activation. Activation is categorized in two models , they
are Client-activated Objects and Server-activated Objects.

C# Remote Activation

The real difference between client-activated and server-activated objects is that a
server-activated object is not really created when a client instantiates it. Instead, it is created
as needed. By default the .NET Framework ships with two formatters(Binary Formatter or
SOAP Formatter ) and two channels(TcpChannel ,HttpChannel).

C# Remote Channels

C# Remote Formatters

Formatters and Channel are configured by using Configuration files. It can be easily
Configured by using XML-based files.

C# Remote Configuration

.NET LEASING AND SPONSORSHIP
NET manages the lifecycle of objects using garbage collection. .NET keeps track of

memory allocation and objects accessed by all the clients in the app domain.
Leasing and Sponsorship

.NET manages the lifecycle of objects using garbage collection. .NET keeps track of
memory allocation and objects accessed by all the clients in the app domain. When an object
becomes unreachable by its clients, the garbage collector eventually collects it. If the objects
are in the same app domain as the clients, garbage collection functions fine. In fact, even in
the case of a client in one app domain accessing an object in a different app domain in the
same process, garbage collection still works, because all app domains in the same process
share the same managed heap. In the case of remote objects accessed across processes and



machines, however, the strategy breaks down because the object may not have any local
clients. In this case, if garbage collection were to take place, the garbage collector would not
find any references to the object and would deem it garbage, even though there are remote
clients (on other machines, or even in separate processes on the same machine) who wish to
use the object. The rest of this section addresses this challenge.

In the following discussion, a "remote object™ is an object in a different process. The
core piece of the .NET remoting architecture designed to address this problem is called
leasing and sponsorship. The idea behind leasing is simple: each server object accessed by
remote clients is associated with a lease object. The lease object literally gives the server
object a lease on life. When a client creates a remote server object (that is, actually creates it,
rather than connects to an existing instance), .NET creates a lease object and associates it
with the server object. A special entity in .NET remoting called the lease manager keeps track
of the server objects and their lease objects. Each lease object has an initial lease time. The
clock starts ticking as soon as the first reference to the server object is marshaled across the
app domain boundary, and the lease time is decremented as time goes by. As long as the lease
time doesn't expire, .NET considers the server object as being used by its clients. The lease
manager keeps a reference to the server object, which prevents the server object from being
collected in case garbage collection is triggered. When the lease expires, .NET assumes that
the server object has no remaining remote clients. .NET then disconnects the server object
from the remoting infrastructure. The server object becomes a candidate for garbage
collection and is eventually destroyed. After the object is disconnected, any client attempt to
access it results in an exception of type RemotingException, letting the client know the object
has been disconnected. This may appear strange at first, because the object may very well
still be alive. .NET behaves this way because otherwise, the client's interaction with the
remote object will be nondeterministic. If .NET allowed remote clients to access objects past
their lease time, it would work some of the time but would fail in those cases in which
garbage collection had already taken place.

.NET CODING DESIGN GUIDELINES
NET Coding Design Guidelines: A- Naming Guidelines A- Class Member Usage
Guidelines A- Guidelines for Exposing Functionality to COM
NET Coding Design Guidelines
Naming Guidelines
Class Member Usage Guidelines
Guidelines for Exposing Functionality to COM
Error Raising & Handling Guidelines
Array Usage Guidelines
Operator Overloading Usage Guidelines
Guidelines for Casting Types
Common Design Patterns
Callback Function Usage
Time-Out Usage
Security in Class Libraries
Threading Design Guidelines
Formatting Standards
Commenting Code
Code Reviews
Additional Notes for VB .NET Developers



.NET ASSEMBLY

There are two kind of assemblies in .NET; A- private A- shared
Assemblies

The .NET assembly is the standard for components developed with the
Microsoft. NET. Dot NET assemblies may or may not be executable, i.e., they might exist as
the executable (.exe) file or dynamic link library (DLL) file. All the .NET assemblies contain
the definition of types, versioning information for the type, meta-data, and manifest. The
designers of .NET have worked a lot on the component (assembly) resolution.

There are two kind of assemblies in .NET;

private

shared
Private assemblies are simple and copied with each calling assemblies in the calling
assemblies folder.

Shared assemblies (also called strong named assemblies) are copied to a single location
(usually the Global assembly cache). For all calling assemblies within the same application,
the same copy of the shared assembly is used from its original location. Hence, shared
assemblies are not copied in the private folders of each calling assembly. Each shared
assembly has a four part name including its face name, version, public key token and culture
information. The public key token and version information makes it almost impossible for
two different assemblies with the same name or for two similar assemblies with different
version to mix with each other.

An assembly can be a single file or it may consist of the multiple files. In case of
multi-file, there is one master module containing the manifest while other assemblies exist as
non-manifest modules. A module in .NET is a sub part of a multi-file .NET assembly.
Assembly is one of the most interesting and extremely useful areas of .NET architecture
along with reflections and attributes, but unfortunately very few people take interest in
learning such theoretical looking topics.

The basic components of .NET platform (framework) are:

.Net Applications
(Win Forms, Web Applications, Web Services)
Data(ADO.Net) and XML Library
FrameWork Class Library(FCL)
(10,Streams,Sockets,Security, Reflection, Ul)
Common Language Runtime(CLR)
(Debugger, Type Checker,JITer,GC)

Operating System
(Windows, Linux, UNIX, Macintosh,etc.,)



XML Web Service Application
On your local computer (localhost), start Visual Studio .NET. On the File menu, click
New and then click Project. Under Project types click Visual Basic Projects, then click
ASP.NET Web Service under Templates. Name the project Test Service.

XML WEB SERVICE APPLICATION
On your local computer (localhost), start Visual Studio .NET. On the File menu, click
New and then click Project. Under Project types click Visual Basic Projects, then
click ASP.NET Web Service under Templates. Name the project Test Service.
In Solution Explorer, change the name of Servicel.asmx to Services.asmx.

Open Services.asmx in the visual designer. In the Properties window, change the Name
property of the Servicel class to Services.
Save the project.

Create the XML Web Service Methods
Open Services.asmx in the code editor.
Add the following code within the Services class definition to create various Web
methods:
<WebMethod()> Public Function GetMessage() As String Return "Today is the day"
End Function <WebMethod()> _

Public Function SendMessage(ByVal message As String) As String Return "Message
received as: " & message
End Function <WebMethod()> _
Public Function ReverseMessageFunction(ByVal message As String) As
String Return StrReverse(message)
End Function

<WebMethod()> Public Sub ReverseMessageSub(ByRef message As String)
message = StrReverse(message)

End Sub Save and build the project.

Test the Services with Visual Studio .NET
In Solution Explorer, right-click Services.asmx and then click View in Browser.

Follow these steps to use the built-in browser to test each Web method:NOTE: You
cannot test the ReverseMessageSub procedure because it expects a ByRef argument.

Click the hyperlink for the method that you want to test.
Fill in any requested message parameter values.

Click Invoke.

View the resulting XML and close the results window.

Click the Back button to return to the method list and repeat the steps for the
remaining Web methods.
Close the built-in browser.



Create the Test Client Application
On the File menu, click Add Project, and then click New Project.

Select Visual Basic Console Application, and then name the project Test Harness.

On the Project menu, click Add Web Reference.

In the Address field, type http://localhost/TestService/Services.asmx, and then click Go.
Click Add Reference to finish creating the Web reference.

In Solution Explorer, right-click localhost in the Web References folder, click Rename,
and then change the name to Web Service. This becomes the namespace that is used
within the test application to refer to the Services class.

Create the Test Code
Open Modulel.vb and locate the Sub Main procedure.
Paste the following code in the file to call the appropriate Web methods:
Dim strValue As String = "This is my message"
Dim myService As New WebService.Services()
Console.WriteLine(myService.GetMessage)
Console.WriteLine(myService.SendMessage(strValue))
Console.WriteLine(myService.ReverseMessageFunction(strValue))
myService.ReverseMessageSub(strVValue) Console.WriteLine(strValue)
Test the Client Application

Create a breakpoint on the following line:
Console.WriteLine(myService.GetMessage)
In Solution Explorer, right-click the TestHarness project, and then click Set as
StartUp Project.
On the Debug menu, click Start and wait for the program to enter debug mode.
On the Debug menu, click Windows, and then click Locals. Use the Locals window to
view the value of the revalue variable during the debugging to observe any changes
that are made to the variable.

On the Debug toolbar, use Step into to step through each line of code from the
TestHarness client into the XML Web service.
Before you end the Main subroutine, confirm that the output in the console window is
as expected.
When the program ends, remove the breakpoint and close Visual Studio .NET.

Web Services Description Language (WSDL)

Web Services Description Language (WSDL) is a format for describing a Web
Services interface. It is a way to describe services and how they should be bound to specific
network addresses.

WSDL
Web Services Description Language (WSDL)

Web Services Description Language (WSDL) is a format for describing a Web Services
interface. It is a way to describe services and how they should be bound to specific network
addresses.



WSDL has three parts:
- Definitions
' Operations
-~ Service bindings

Definitions are generally expressed in XML and include both data type definitions and
message definitions that use the data type definitions.

These definitions are usually based upon some agreed upon XML vocabulary. This
agreement could be within an organization or between organizations.

Vocabularies within an organization could be designed specifically for that organization.
They may or may not be based on some industry-wide vocabulary.

If data type and message definitions need to be used between organizations, then most
likely an industry-wide vocabulary will be used.

XML, however, is not necessary required for definitions. The OMG Interface Definition
Language (IDL), for example, could be used instead of XML.

If a different definitional format were used, senders and receivers would need to agree on
the format as well as the vocabulary. Nevertheless, over time, XML-based
vocabularies and messages are likely to dominate.

XML Namespaces are used to ensure uniqueness of the XML element names in the
definitions, operations, and service bindings.

Operations describe actions for the messages supported by a Web service. There are four
types of operations:
One-way: Messages sent without a reply required
Request/response: The sender sends a message and the received sends a reply.
Solicit response: A request for a response. (The specific definition for this
action is pending.)
Notification: Messages sent to multiple receivers. (The specific definition for
this action is pending.)
Operations are grouped into port types. Port types define a set of operations
supported by the Web service.
Service bindings connect port types to a port. A port is defined by associating a
network address with a port type. A collection of ports defines a service.
This binding is commonly created using SOAP, but other forms may be
used. These other forms could include CORBA Internet Inter-ORB
Protocol (1IOP), DCOM, .NET, Java Message Service (JMS), or
WebSphere MQ to name a few.

SOAP (Simple Object Access Protocol)

SOAP (Simple Object Access Protocol) is a messaging protocol that allows programs
that run on disparate operating systems (such as Windows and Linux) to communicate using
Hypertext Transfer Protocol (HTTP) and its Extensible Markup Language (XML).

SOAP

SOAP (Simple Object Access Protocol) is a messaging protocol that allows programs

that run on disparate operating systems (such as Windows and Linux) to communicate

using Hypertext Transfer Protocol (HTTP) and its Extensible Markup Language

(XML).

Since Web protocols are installed and available for use by all major operating system
platforms, HTTP and XML provide an at-hand solution that allows programs running under
different operating systems in a network to communicate with each other.



SOAP specifies exactly how to encode an HTTP header and an XML file so that a
program in one computer can call a program in another computer and pass along
information.

SOAP also specifies how the called program can return a response. Despite its
frequent pairing with HTTP, SOAP supports other transport protocols as well.

SOAP defines the XML-based message format that Web service-enabled applications
use to communicate and inter-operate with each other over the Web.

The heterogeneous environment of the Web demands that applications support a common
data encoding protocol and message format. SOAP is a standard for encoding messages in
XML that invoke functions in other applications.

SOAP is analogous to Remote Procedure Calls (RPC), used in many technologies
such as DCOM and CORBA, but eliminates some of the complexities of using these
interfaces. SOAP enables applications to call functions from other applications,
running on any hardware platform, regardless of different operating systems or
programming languages.
SOAP calls are much more likely to get through firewall servers, since HTTP is
typically Port 80 compliant, where other calls may be blocked for security reasons.
Since HTTP requests are usually allowed through firewalls, programs using SOAP to
communicate can be sure that the program can communicate with programs
anywhere.
Some of the advantages of leveraging SOAP include:
It is platform and language independent.
SOAP provides simplified communications through proxies and
firewalls, as mentioned above.
It has the ability to leverage different transport protocols, including HTTP
and SMTP, as well as others.
Some disadvantages of leveraging SOAP include:
SOAP s typically much slower than other types of middleware standards,
including CORBA. This due to the fact that SOAP uses a verbose XML
format. You need to fully understand the performance limitations before
building applications around SOAP.
SOAP is typically limited to pooling, and not event notifications, when
leveraging HTTP for transport. What's more, only one client can use the
services of one server in typical situations.
Again, when leveraging HTTP as the transport protocol, there tends to be firewall latency
due to the fact that the firewall is analysing the HTTP transport. This is due to the fact that
HTTP is also leveraged for Web browsing, and many firewalls do not understand the
difference between the use of HTTP within a Web browser, and the use of HTTP within
SOAP.
SOAP has different levels of support, depending upon the programming
language supported. For example, SOAP support within Python and PHP is
not as strong as it is within Java and .NET.



