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Module I 

1 
INTRODUCTION TO DOT NET AND C# 

(PART-I) 

Unit Structure 

1.1: Introduction to Dot Net Framework 

1.2 Architecture of Dot NET Framework 

1.3 CLR-Working and Features 

1.4 CTS & CLS 

1.5 Assemblies-Types 

1.6 Structure and Metadata 

1.7 Global Assembly Cache 

1.1: INTRODUCTION TO DOT NET FRAMEWORK 

COM, a Component Object Model is a technology which was 
introduced by Microsoft, before Dot Net Frame work was introduced. 

Following are the deficiencies of COM : 

 Incomplete object-oriented programming means it will not support all 
the features of OOPs. 

 Platform dependent means COM applications can run on only 
Windows OS. 

To overcome the above problems, The DOT NET Framework comes 
into the picture. 

 Dot Net Framework is a broad family of products representing 
company’s next generation of services, software and development tool. 

 Dot Net technology is the current generation software development 
model. 

Dot Net Framework, as the name suggests, NET stands for Network 
Enabled Technology. In .NET, dot (.) refers to object-oriented and NET 
refers to the internet. So, the complete .NET means through object-
oriented we can implement internet-based applications. Whereas A 
framework is a software. Or you can say a framework is a collection of 
many small technologies integrated together to develop applications that 
can be executed anywhere. 
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.NET Framework is a platform created by Microsoft for building, 
deploying, and running applications and services that use .NET 
technologies, such as desktop applications and Web services.   

 It is a platform for application developers.  It is a Framework that 
supports Multiple Language and Cross language integration.  It has IDE 
(Integrated Development Environment).  Framework is a set of utilities or 
can say building blocks of our application system.  Dot Net Framework 
provides interoperability between languages due to a feature known as 
Common Type System (CTS). Dot Net Framework also includes the .NET 
Common Language Runtime (CLR), which responsible for maintaining 
the execution of all applications developed using the Dot Net library.  The 
Dot Net Framework consists primarily of a gigantic library of code.   

1.2 ARCHITECTURE OF DOT NET FRAMEWORK: 

At higher level the Components of the .Net Framework are as follows:  

 

Fig. 1.1 : Components of Dot Net Framework 
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Fig: 1.2 The .Net Class Library & Sub Components of CLR 

User Interface and Program:  

We can create various type of application using .net framework such as  

Console Application  

Windows Application  

Web application  

 Base class Library (BCL):  

▪ Base class library is one of component of .Net Framework. It supplies 
a library of base classes that we can use to implement applications 
quickly.  
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▪ BCL is a rich set of functional base classes that may be encapsulated 
and extended in custom classes or used directly. 

CLR (Common Language Runtime): 

▪ Common Language Runtime (CLR) is the programming (Virtual 
Machine component) that manages the execution of programs written 
in any language that uses the .NET Framework, for example C#, 
VB.Net, F# and so on.  

▪ CLR handles important runtime tasks for the developers including 
memory management and garbage collection. Built around the CTS 
that defines a common set of data types for all .Net-complaint 
languages. 

▪ We can say that it is heart and soul of .Net Framework or backbone.  

ECL (Extended class library) :  

ECL are abstracted classes that are focused on one aspect of development: 
ASP.NET, XML and WinForms (Windows Application Forms). 

CLS (Common Language Specification): 

CLS defines requirements for .Net complaint languages. The .NET 
Framework formalizes this compatibility with something called the 
Common Language Specification (CLS). Essentially, the CLS is a contract 
that, if respected, guarantees that a component written in one .NET 
language can be used in all the others. One part of the CLS is the common 
type system (CTS), which defines the rules for data types such as strings, 
numbers, and arrays that are shared in all .NET languages. The CLS also 
defines object-oriented ingredients such as classes, methods, events, and 
quite a bit more. For the most part, .NET developers don’t need to think 
about how the CLS works, even though they rely on it every day 

Multiple Programming Languages :  

VB.NET,C++ and C# are just some of the approximately more than 32 
languages that are available for coding in .Net. The .Net provides one 
platform for many languages including non-Microsoft languages such as 
cobol, pearl etc. 

The .Net Framework is an integrated development environment  for 
coding with the .Net framework and increasing developer productivity. 

Benefits of .Net: 

 Simplify the application development :  

● There are several limitations with current developments tools and 
techs that reduce developers’ productivity. 
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● Development should become easier because the .NET Framework 
provides a new set of tools, including a large set of object oriented, 
extensible system-level classes. 

● The .Net framework simplifies development in the long term. 

● Application Development are subject to the familiar headaches of 
“DLL hell” that arise when component registrations get corrupted or 
type library versions get mixed up. 

● The .net Framework overcomes these deployment limitations by 
making components self-describing through metadata, so removing the 
need for GUID-based registration. 

 XML Everywhere :  

● Dot Net framework introduces XML into every aspect of software  
development. 

● XML is common communication technology in information in .net. 

● It is used as basis for a number of xml-based grammars that   
describe the limitation in the .net . 

● A grammar refers to a collection of fixed tags that combine to  
describe a specific object or entity. 

● So, XML provides a unified system for sharing data within the .Net       
framework and between components built using .net. 

 UDA : It stands for Universal Data Access. 

● In case of .Net UDA means that ability to access data anytime, 
anywhere, regardless  of what device is used. 

The .NET framework brings the power of the os. Which is much closer to 
the developer, through a rich set of classes and services that are more 
easily accessible than any previous windows-based set of APIs. 

1.3 CLR-WORKING AND FEATURES: 

A very important task performed by CLR is Memory Management, which 
is carried out by Garbage Collection Algorithm and Managed Memory 
Heap Organization. 

Garbage collection Algorithm (GC Algorithm): 

● The basic goal of garbage collection is to look for objects that are not 
being used by an application. 

● To be more technical, objects that are not referenced by code within 
the application can be cleaned up. 
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● During the cleaned-up process, an object’s finalize method is called. 
Finalize method is written by the developer and provides object 
specific cleanup code. 

● The memory associated with the object is reclaimed. The trick to 
garbage collection is to determine which objects are not referenced.  

● To determine this, the garbage collection algo traverses active objects 
within an application.  

 To determine what objects are active or referenced following rules are 
used : 

1) All object contained on a thread’s stack are referenced, as are the 
objects they contain. 

2) All global objects  and the object they contain are referenced. Static 
object also considered to be global and are hence part of this root. 

3) All objects referred to by the CPU’s registers are referenced, as are the 
objects they contain. 

4) When the garbage collection process an object, it makes sure that the 
object has not already been added to the referenced list. 

5) An object that was already traversed is skipped. It is more efficient to 
skip an object that is already referenced. This also prevents loops. If 
such object were not skipped, a set of objects implementing a circular 
queue would prove “infinitely” dangerous. 

6) Once every referenced object has been added to the graph, the garbage 
collection algo. Walks up the managed heap (from bottom to top). 
Regions in the heap that contained non referenced objects are 
discarded and referenced objects are moved down in the heap. 

7) An invalid pointer now refers to each object that is moved down the 
heap. 

8) The garbage collection algorithm now traverses the active objects and 
update the pointers contained in each reference contained in each 
reference to an object that has been moved. 

9) The final step is to reset the next object pointer. This is the point at 
which the next object is allocated . 

Managed Memory Heap Organization: 

 Automatic memory management is one of the services that the 
common language runtime provides during managed execution. 

 CLR’s GC manages the allocation and release of memory for an 
application. 
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 For developers, this means  that they don’t have to write code to 
perform memory management tasks when you develop managed 
application. 

 Automatic Memory management can eliminate common problems, 
such as forgetting to free an object and causing a memory leak or 
attempting to access memory for an object that has already been freed. 

 The main task in memory managed heap organization is done by GC 
are : 

1) Allocating Memory : 

When new process is initialized, the runtime reserves a contiguous region 
of address space for the process. This reserved address space is known as 
managed heap. 

 The managed heap maintains a pointer to the address where  next 
object in the heap will be allocated. Initially this pointer is set to the 
managed heap’s base address. 

 All ref. typed objects are allocated in heap. 

 When next object is created by application, the GC allocates memory 
for it in the address space immediately following the 1st object.  

 As long as space is available GC continues to allocate space for new 
objects in this manner. 

 Allocating memory from the managed heap is faster than unmanaged 
memory allocation. 

2) Releasing Memory :  

The GC’s optimizing engine determines the best time to perform a 
collection based on the allocations being made. When the garbage 
collector performs a collection, it releases the memory for the objects that 
are no longer being used by the application. 

 Every application has a set of roots. Each root either refers to an object on 
the managed heap or is set to null.  

 An application’s roots include global and static object pointers, local 
variables and referenced object parameters on a thread’s stack and 
cpu’s registers. 

 The GC has access to the list of active roots that the JIT (Just-in-Time) 
and the runtime maintain. Using this list, it examines an application’s 
roots and, in the process, it creates a graph that contains all the objects 
that are reachable from the roots. 

 Objects that are not in the graph are unreachable from the application’s 
root. The garbage collector considers unreachable objects garbage and 
will release the memory allocated for them. 
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Features of CLR: 

The CLR executes the code, as well as it also provides a whole set of 
related services such as code verification, optimization, and object 
management.  

The Features of the CLR are wide-ranging:  

Integration with languages: VB and C#, like all .NET languages, 
compile to IL. In other words, the CLR makes no distinction between 
different languages—in fact, it has no way of knowing what language was 
used to create an executable. This is far more than mere language 
compatibility; it’s language integration.  

Simultaneous execution: The CLR also has the ability to load more than 
one version of a component at a time. In other words, you can update a 
component many times, and the correct version will be loaded and used 
for each application.  

As a side effect, multiple versions of the .NET Framework can be 
installed, meaning that you’re able to upgrade to new versions of 
ASP.NET without replacing the current version or needing to rewrite your 
applications.  

Minimum errors: Whole categories of errors are impossible with the 
CLR. For example, the CLR prevents many memory mistakes that are 
possible with lower-level languages such as C++. 

1.4 CTS & CLS : 

Common Type System (CTS) and Common Language Specification 
COMMON LANGUAGE SPECIFICATION (CLS) are parts of DOT 
NET Common Language Runtime (CLR) and are responsible for type 
safety within the code. Both allow cross-language communication and 
type safety.  

COMMON LANGUAGE SPECIFICATION (CLS): 

COMMON LANGUAGE SPECIFICATION (CLS) stands for Common 
Language Specification and it is a subset of Common Type System (CTS). 
It defines a set of rules and restrictions that every language must follow 
which runs under the .NET framework. The languages which follow these 
set of rules are said to be COMMON LANGUAGE SPECIFICATION 
(CLS) Compliant.  

“COMMON LANGUAGE SPECIFICATION (CLS) enables cross-
language integration or Interoperability”. 

For Example 

1. if we talk about C-SHARP (C#) and VB.NET then, in C-SHARP 
(C#) every statement must have to end with a semicolon. it is also called a 



 

 

Introduction to Dot Net and 
C# (Part-I) 

 

9 

statement Terminator, but in VB.NET each statement should not end with 
a semi colon (;). 

Explanation of the above Example 

So, these syntax rules which you have to follow from language to 
language differ but COMMON LANGUAGE RUNTIME (CLR) can 
understand all the language Syntax because in .NET each language is 
converted into MSIL code after compilation and the MSIL code is 
language specification of COMMON LANGUAGE RUNTIME (CLR). 

 

Fig. 1.3 Demonstration of CLR Datatype 

Common Type System (CTS): 

Common Type System (CTS) describes the datatypes that can be used by 
managed code. Common Type System (CTS) defines how these types are 
declared, used and managed in the runtime. It facilitates cross-language 
integration, type safety, and high-performance code execution. The rules 
defined in Common Type System (CTS) can be used to define your own 
classes and values. It can be explained as follows: 

Common Type System (CTS) deals with the data type. So here we have 
several languages and each and every language has its own data type and 
one language data type cannot be understandable by other languages but 
.NET Framework language can understand all the data types. 

C-Sharp has an int data type and VB.NET has Integer data type. Hence a 
variable declared as an int in C-SHARP (C#) and Integer in VB.NET, 
finally after compilation, uses the same structure Int32 from Common 
Type System (CTS). 

 

 



  

 

Advanced Web Technology 

10 

1.5 ASSEMBLIES-TYPES: 

An assembly in ASP.NET is a collection of single-file or multiple files. 
The assembly that has more than one file contains either a dynamic link 
library (DLL) or an EXE file. The assembly also contains metadata that is 
known as assembly manifest.  

 The assembly manifest contains data about the versioning requirements of 
the assembly, author name of the assembly, the security requirements that 
the assembly requires to run, and the various files that form part of the 
assembly.  

 The biggest advantage of using ASP.NET Assemblies is that developers 
can create applications without interfering with other applications on the 
system. When the developer creates an application that requires an 
assembly that assembly will not affect other applications.  

 The assembly used for one application is not applied to another 
application. However, one assembly can be shared with other applications. 
In this case the assembly has to be placed in the bin directory of the 
application that uses it.  

 This is in contrast to DLL in the past. Earlier developers used to share 
libraries of code through DLL. To use the DLL that is developed by 
another developer for another application, we must register that DLL in 
our machine. In ASP.NET, the assembly is created by default whenever 
we build a DLL. We can check the details of the manifest of the assembly 
by using classes located in the System.Reflection namespace.  

 Thus, we can create two types of ASP.NET Assemblies in ASP.NET: 
private ASP.NET Assemblies and shared assemblies. Private ASP.NET 
Assemblies are created when you build component files like DLLs that 
can be applied to one application.  

 Shared ASP.NET Assemblies are created when you want to share the 
component files across multiple applications. Shared ASP.NET 
Assemblies must have a unique name and must be placed in Global 
Assembly Cache (GAC). The GAC is located in the Assembly directory in 
WinNT. You can view both the manifest and the IL using ILDisassembler 
(ildasm.exe).  

Components of assemblies.  

 An assembly is a fundamental building block of any .NET framework 
application. It contains the code that is executed by common language 
runtime. For example, when we build a simple C# application, Visual 
Studio creates an assembly in the form of a single portable executable 
(PE) file, specifically an EXE or DLL.  
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Different types of Assembly: 

Dotnet Assembly is a compiled and logical unit of code. There are two 
types of assemblies available in .Net. viz. Process Assemblies and Library 
Assemblies 

Process Assemblies having an extension of .exe where as Library 
Assemblies: It's having an extension of .dll. 

Following are sub divided types of Library Assembly: 

● Private Assembly 

● Public or Shared Assembly 

● Satellite Assembly 

Private Assembly: 

This type of Assembly: 

 Can be used by only one application 

 will be stored in the specific application’s directory or sub-directory 

 must not identified by another name 

 does not required strong name 

 does not have any version constraint 

 Example: By default, all assemblies, that are being created are the 
example of private assembly. It will be converted into public, only 
when strong name is aliased to it and stored in Global Assembly 
Cache (GAC) 

Public Assembly: 

This type of Assembly : 

 can be used by multiple applications 

 is stored in Global Assembly Cache (GAC) 

 is also known as Shared Assembly 

 should strictly enforce version constraint 

 example :  It is the final version of classes which can be imported in 
the library and used by any application  

 Note: Strong name has to be created for public assembly 

Satellite Assembly: 

An assembly is known as satellite in such a case when a .NET 
Framework assembly containing resources specific to a given dotnet 
complaint language. Using satellite assemblies, one can place resources 
for different languages in different assemblies, and the finally, a correct 
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assembly is loaded into memory only if the user selects to view the 
application in that language. 

Strong named Assembly: 

What is Strong named Assembly: 

A strong name is a Dot Net assembly name combined with its version 
number and other information to uniquely identify the assembly. This 
allows multiple versions of the same assembly to peacefully co-exist in the 
global assembly cache, where shared assemblies are typically stored 

A strong name consists of the assembly's identity—its simple text 
name, version number, and culture information (if provided)—plus a 
public key and a digital signature. It is generated from an assembly file 
using the corresponding private key. 

To Create and sign an assembly with a strong name using command on 
command prompt of Visual Studio as follows: 

csc /t:library UtilityLibrary.cs /keyfile:sgKey.snk 

To Create and sign an assembly with a strong name by using Visual 
Studio as follows: 

1. In Solution Explorer, open the shortcut menu for the project, and 
then choose Properties. 

2. Under the Build tab you'll find a Strong naming node. 

3. Select the Sign the assembly checkbox, which expands the options. 

4. Select the Browse button to choose a Strong name key file path. 

1.6 STRUCTURE AND METADATA: 

Before dotnet framework, a software with an extension such as executable 
(.exe) or reusable code such as (.dll pronounce as dynamic link library) 
that was written in one language was difficult to use as a software 
component that was written in another language. Component Object 
Model (COM) provided a step towards solving this problem. DotNet 
makes component interoperation even easier by allowing compilers to 
include additional declarative information into all modules and 
assemblies. This information, called data about data, means, a metadata, 
helps components to interact perfectly. 

Metadata describes each and every type and enclosed member defined in 
your code in a language-neutral manner. Metadata stores the following 
information: 

● Assembly’s Description viz.: 

o Identity (name, version, culture, public key). 

o The types that are exported. 
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o Other assemblies that this assembly depends on. 

o Security permissions needed to run. 

● Description of types viz.: 

o Name, visibility, base class, and interfaces implemented. 

o Members (methods, fields, properties, events, nested types). 

● Enclosed Attributes viz.: 

o Additional descriptive elements that modify types and members. 

Benefits of Metadata 

Metadata enables .NET languages to describe themselves automatically in 
a language-neutral manner, unseen by both the developer and the user. 

Metadata is the key to a simpler programming model, as well as it 
eliminates the need for (IDL) Interface Definition Language files, (.h files) 
header files, or any external method of component reference. Additionally, 
metadata is extensible through the use of attributes. Metadata provides the 
following major benefits: 

1. Collection of Attributes: 

Attributes can be found throughout .NET and are used to control in more 
detail how your program behaves at run time. 

2. Language interoperability and easier component-based design. 

3. Provides self-describing files: CLR modules and assemblies are 
self-describing. A module's metadata contains everything needed to 
interact with another module. Metadata automatically provides the 
functionality of IDL in COM, so you can use one file for both definition 
and implementation. 

Portable executable (PE) file and Meta Data of DotNet Framework: 

When a program is compiled for the common language runtime, it is 
converted to a PE file that consists of three parts. The following table 
describes the contents of each part.  

Following are the different sections of PE File: 

I. PE header 

II. MSIL instructions 

III. MetaData 

Information about data of section of PE file 

I. In section of PE header, definition of the index of the PE file's main 
sections and the address of the entry point. During runtime uses this 
information to identify the file as a PE file and to determine where 
execution starts when loading the program into memory. 
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II. In The Microsoft intermediate language instructions, MSIL instruction 
that make up dotnet intermediate code. Many MSIL instructions are 
accompanied by metadata tokens. 

III. Metadata section, contains a tables and heaps. At runtime this section 
is used to record an information about every type and member in your 
code.  

1.7 GLOBAL ASSEMBLY CACHE: 

Each computer where the Common Language Runtime is installed has a 
machine-wide code cache called the Global Assembly Cache. The Global 
Assembly Cache stores assemblies specifically designated to be shared by 
several applications on the computer.  

Assembly which needs to be shared, is allocated in GAC.  In general, 
assembly dependencies are kept private, and is located assemblies in the 
application directory unless sharing an assembly is explicitly required. In 
addition, it is not necessary to install assemblies into the Global Assembly 
Cache to make them accessible to COM interop or unmanaged code. 

There are two ways available, to deploy assembly in memory which are as 
under: 

1. Use an installer designed to work with the Global Assembly Cache. 
This is the preferred option for installing assemblies into the Global 
Assembly Cache. 

2. Use a developer tool called the Global Assembly Cache tool 
(Gacutil.exe), provided by the Windows SDK. 

Exercise: 

Answer the following. 

Q-1. Explain Architecture of DotNet Framework with diagram. 

Q-2. Write a short note on Net Class Library & Sub Components of CLR. 

Q-3. Write a short note Common Type System (CTS) 

Q-4. What is meant by CLS? Explain it with demonstration. 

Q-5 What is meant by Assembly? Explain different types of Assembly. 

Q-6. Explain the importance of PE file and different sections of PE File. 

Q-7 Write a short note on GAC memory. 
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2 
INTRODUCTION TO DOT NET AND C# 

(PART – II) 

Unit Structure 

2.1 C# Basics  

2.2 Data Types(Value Types and Reference Types) 

2.3 Control Structures 

2.4 Operators and Expressions 

2.5 Arrays 

2.1 C# BASICS : 

C# (pronounced "See Sharp") is a modern, object-oriented, and type-safe 
programming language. C# enables developers to build many types of 
secure and robust applications that run in .NET. C# has its roots in the C 
family of languages and will be immediately familiar to C, C++, Java, and 
JavaScript programmers. 

 

Fig 2.1 C# and other language compilation in  DotNet Framework 
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The CLR runs only IL code, which means it has no idea which .NET 
language have been originally used. The CLR performs another 
compilation step—it takes the IL code and transforms it to native machine 
language code that’s appropriate for the current platform. 

Some Basic instructions to write a program in C# language. 

Commenting while scripting:  

Comments are lines of descriptive text that are ignored by the compiler. 
C# provides two basic types of comments. The first type is the single-line 
comment. In this case, the comment starts with two forward slashes and 
continues for the entire current line: 

// A single-line C# comment. 

Optionally, C# programmers can use /* and */ comment brackets to 
indicate multiple-line comments: 

/* A multiple-line 

C# comment. */ 

Statement Termination 

C# uses a semicolon (;) as a statement-termination character. Every 
statement in C# code must end with this semicolon, except when you’re 
defining a block structure. 

Assignment and Initializers: 

The proper way to write this code is to explicitly initialize the number 
variable to an appropriate value, such as 0, before using it: 

int number = 0; // Number now contains 0. 

number = number + 1; // Number now contains 1. 

C# also deals strictly with data types. For example, the following code 
statement won’t work as written: 

decimal myDecimal = 14.5; 

The problem is that the literal 14.5 is automatically interpreted as a 
double, and you can’t convert a double to a decimal without using casting 
syntax, which is described later in this chapter. To get around this 
problem, C# defines a few special characters that you can append to literal 
values to indicate their data type so that no conversion will be required. 
These characters are as follows: 

●  M (decimal) 

●  D (double) 

●  F (float) 

●  L (long) 
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For example, you can rewrite the earlier example by using the decimal 
indicator as follows: 

decimal myDecimal = 14.5M; 

Strings and Escaped Characters: 

C# treats text a little differently than other languages such as VB. It 
interprets any embedded backslash (\) as the start of a special character 
sequence. For example, \n means add a new line (carriage return). 

 The most useful character literals are as follows: 

●  \" (double quote) 

●  \n (new line) 

● \t (horizontal tab) 

●  \\ (backward slash) 

You can also insert a special character based on its hex code by using the 
syntax \x250. This inserts a single character with hex value 250 (which is 
a character that looks like an upside-down letter a). 

2.2 DATA TYPES (VALUE TYPES AND REFERENCE 
TYPES) : 

All .NET languages have the same data types because they all adhere to 
the common type system (CTS), a Microsoft-designed standard that sets 
the ground rules that all .NET languages must follow when dealing with 
data. 

Primitive Datatypes: 

● Primitive Data Types supported by compiler and are located in the root 
system namespace. 

● The table below shows a selection of the most common primitive 
types. 

Name in MSIL 
Assembler (CTS) 

CLS Type 

Name in 

Description Class Library 

(SYSTEM.) 

BOOL Yes Bool True/false value 

Char Yes Char Unicode 16 bit char 

Class Yes Object Object string 

Float32 Yes Single 32 bit float 



  

 

Advanced Web Technology 

18 

Float64 Yes Double 64 bit float 

Int8 No SByte Signed 8 bit integer 

Int16 Yes Int16 Signed 16 bit integer 

Typedref No 
Typed 
Reference 

Pointer + runtime 
type 

Unsigned int8 Yes Byte 
Unsigned 8 bit 
integer 

Unsigned int16 Yes Uint16 
Unsigned 16 bit 
integer 

 

Table : 2.1 Primitive Datatypes Supported by C# 

Value type : 

This are known as exact type, which means that they fully describe the 
value they hold. Value types supports methods that collectively describe 
the type. Some examples are int, char, and float, which stores numbers, 
alphabets, and floating-point numbers, respectively. When you declare an 
int type, the system allocates memory to store the value. 

Reference type: 

The reference types do not contain the actual data stored in a variable, but 
they contain a reference to the variables. In other words, they refer to a 
memory location. Using multiple variables, the reference types can refer to 
a memory location. If the data in the memory location is changed by one 
of the variables, the other variable automatically reflects this change in 
value. Example of built-in reference types are: object, dynamic, and string. 

Reference type provides the reference, independent of types. 

This are of three types. 

1) Object type 

2) Interface type 

3) Pointer type   

Refer table 1.2.2 for several value and reference data type define by dotnet 
framework by default. 
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Table : 2.2  Common Reference and Value Types 

Following hierarchy shows built in value and reference types and its sub 
types provided by dotnet framework. 

 

2.3   CONTROL STRUCTURES, OPERATORS AND 
EXPRESSIONS: 

To understand control statements, following built in operators are 
used as per requirement. 

Comparison/Relational operators: 

It is also called as Conditional/Relational operator. They are used to 
compare at least two operands. 
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Below is the list of relational operators as follows: 

Operator Description 

< Less Than 

> Greater Than 

<= Less Than or Equal to  

>= Greater Than or Equal to 

= = Equal to 

!= Not Equal to 

&& Logical and (evaluates to true only if both expressions are 
true). If the first expression is false, 

the second expression is not evaluated. 

|| Logical or (evaluates to true if either expression is true). If 
the first expression is true, the second expression is not 
evaluated. 

Arithmetic/Mathematical Operators: 

This kind of operators are used to perform mathematical operation. Table 
below shows list of the mathematical operators. 

Operator Functionality 

+ Addition 

- Subtraction 

* Multiplication 

/ Division 

% Gets the remainder left after integer 
division 

 

C# offers three types of control statements: 

1. Selection Statements – This consists of if, else, switch, and case 
branching. 

2. Iteration Statements – This consists of do, for, foreach, and while 
looping. 

3. Jump Statements – This consists of break, continue, return, and goto 
statements. 
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1. Selection Statements: 

The if Statement 

The if statement is the powerhouse of conditional logic, able to evaluate 
any combination of conditions and deal with multiple and different pieces 
of data. Here’s an example with an if statement that features two else 
conditions: 

if (myNumber > 10) 

{ 

// Do something. 

} 

else if (myString == "hello") 

{ 

// Do something. 

} 

else 

{ 

// Do something. 

} 

The switch Statement: 

C# also provides a switch statement that you can use to evaluate a single 
variable or expression for multiple possible values. The only limitation is 
that the variable you’re evaluating must be an integer-based data type, a 
bool, a char, a string, or a value from an enumeration. Other data types 
aren’t supported. 

In the following code, each case examines the myNumber variable and 
tests whether it’s equal to a specific integer: 

switch (myNumber) 

{ 

case 1: 

// Do something. 

break; 

case 2: 

// Do something. 
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break; 

default: 

// Do something. 

break; 

} 

Unlike the if statement, the switch statement is limited to evaluating a 
single piece of information at a time. However, it provides a leaner, 
clearer syntax than the if statement when you need to test a single variable. 

2. Iteration Statements: 

Loops: 

Loops allow you to repeat a segment of code multiple times. C# has three 
basic types of loops. You choose the type of loop based on the type of task 
you need to perform. Your choices are as follows: 

● You can loop a set number of times with a for loop. 

● You can loop through all the items in a collection of data by using a 
foreach loop. 

● You can loop while a certain condition holds true with a while or 
do...while loop. 

The for and foreach loops are ideal for chewing through sets of data that 
have known, fixed sizes. The while 

loop is a more flexible construct that allows you to continue processing 
until a complex condition is met. The 

while loop is often used with repetitive tasks or calculations that don’t 
have a set number of iterations. 

The for Loop: 

The for loop is a basic ingredient in many programs. It allows you to 
repeat a block of code a set number of 

times, using a built-in counter. To create a for loop, you need to specify a 
starting value, an ending value, and the 

amount to increment with each pass. Here’s one example: 

for (int i = 0; i < 10; i++) 

{ 

// This code executes ten times. 

System.Diagnostics.Debug.Write(i); 

} 
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The foreach loop: 

The foreach loop is particularly useful for traversing the data in collections 
and arrays. For example, the next code segment loops through the items in 
an array by using foreach. This code has exactly the same effect as the 
example in the previous section, but it’s a little simpler: 

string[] stringArray = {"one", "two", "three"}; 

foreach (string element in stringArray) 

{ 

// This code loops three times, with the element variable set to 

// "one", then "two", and then "three". 

Console.WriteLine(element + " "); 

} 

In this case, the foreach loop examines each item in the array and tries to 
convert it to a string. Thus, the foreach loop defines a string variable 
named element. If you used a different data type, you’d receive an error. 

The foreach loop has one key limitation: it’s read-only. For example, if 
you wanted to loop through an array and change the values in that array at 
the same time, foreach code wouldn’t work. Here’s an example of some 
flawed code: 

int[] intArray = {1,2,3}; 

foreach (int num in intArray) 

{ 

num += 1; 

} 

In this case, you would need to fall back on a basic for loop with a 
counter. 

The while loop: 

Finally, C# supports a while loop that tests a specific condition before or 
after each pass through the loop. When this condition evaluates to false, 
the loop is exited. 

Here’s an example that loops ten times. At the beginning of each pass, the 
code evaluates whether the  counter (i) is less than some upper limit (in 
this case, 10). If it is, the loop performs another iteration. 
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int i = 0; 

while (i < 10) 

{ 

i += 1; 

// This code executes ten times. 

} 

You can also place the condition at the end of the loop by using the 
do...while syntax. In this case, the 

condition is tested at the end of each pass through the loop: 

int i = 0; 

do 

{ 

i += 1; 

// This code executes ten times. 

}while (i < 10); 

3. Jump Statements: 

Break, Continue and goto keywords are used for transferring or jumping 
from  the control of execution from current statement to required 
statement or block. 

Sometimes you need to exit a loop in a hurry. In C#, you can use the break 
statement to exit any type of loop. You can also use the continue statement 
to skip the rest of the current pass, evaluate the condition, and (if it returns 
true) start the next pass. 

Example :  

Following code shows effect of break keyword in loop, 

…… 

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

{ 

 If(i==4) 

  break; 

System.Console.WriteLine(i); 

} 
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Output of above code: 

1 

2 

3 

Following code shows effect of continue keyword in loop, 

…… 

for(int i=1;i<=7;i++) 

{ 

 If(i==4) 

  continue; 

System.Console.WriteLine(i); 

} 

Output of above code: 

1 

2 

3 

5 

6 

7 

GoTo Statement : 

In  C#, goto statement can also used as  jump statement. Like break and 
continue, It is used to transfer control to the other part of the program. It 
unconditionally jumps to the specified label. 

          ………………  

 Enter_month: 

      Console.WriteLine("Enter month of your birth:\n");   

      int m = Convert.ToInt32(Console.ReadLine());   

      if (m < 1 || m>12) 

     {   

  Console.WriteLine(“not valid month”); 
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                 goto Enter_month;   

      }   

              Console.WriteLine("Month is valid");    

In above example, if valid month is entered by user, then  “Month is valid” 
will be displayed, otherwise it will jump to label Enter_month and will ask 
user to enter valid month of birth. 

2.4 ARRAYS: 

As stated in table 1.2.2, array is a reference variable, it is a collection of 
variables having same name, same data types but identified by different 
index. Index of first element of an array is always zero, “0”. 

Different types of array supported by C# is Single dimensional, Multi-
dimensional and Jagged array. 

An example of single dimensional array for string and int data types are 
given below: 

string[] cities = {"Mumbai", "Chennai", "Delhi”}; 

int[] myfavnumbers = {1,2,4,5}; 

An example of multi-dimensional array for int data types are given below: 

int [,] a = new int [3,4] { 

   {0, 1, 2, 3},   /*  initializers for row indexed by 0 */ 

   {4, 5, 6, 7} ,   /*  initializers for row indexed by 1 */ 

   {8, 9, 10, 11}   /*  initializers for row indexed by 2 */ 

}; 

Following code shows how to accept values entered by user and to store in 
multidimensional array: 

class Multi_Array { 

      static void Main(string[] args) { 

         /* an array with 3 rows and 2 columns*/ 

         int[,] ar = new int[3, 2] {{0,0}, {1,2}, {2,4}}; 

         int i, j; 

                  /* output each array element's value */ 

         for (i = 0; i < 3; i++) { 
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            for (j = 0; j < 2; j++) { 

               Console.WriteLine("ar[{0},{1}] = {2}", i, j, ar[i,j]); 

            } 

         } 

         Console.ReadKey(); 

      } 

   } 

Jagged Array: 

Jagged array is also called Array of Array or variable sized array. In a 
jagged array, each row may have different number of columns. It is 
equivalent to an array of variable sized one-dimensional arrays. The 
Length property is used to get the length of each one-dimensional array. 

Example of Jagged Array: 

class JaggedArrayTest 

{ 

    static void Main() 

    { 

        // Declare the array of two elements. 

        int[][] a = new int[2][]; 

        // Initialize the elements. 

        a[0] = new int[5] { 1, 3, 5, 7, 9 }; 

        a[1] = new int[4] { 2, 4, 6, 8 }; 

        // Display the array elements. 

        for (int i = 0; i < arr.Length; i++) 

        { 

            System.Console.Write("Element({0}): ", i); 

            for (int j = 0; j < a[i].Length; j++) 

            { 

                System.Console.Write("{0}{1}", a[i][j], j == (a[i].Length - 1) ? 
"" : " "); 

            } 
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            System.Console.WriteLine(); 

        } 

        // Keep the console window open in debug mode. 

        System.Console.WriteLine("Press any key to exit."); 

        System.Console.ReadKey(); 

    } 

} 

/* Output: 

    Element(0): 1 3 5 7 9 

    Element(1): 2 4 6 8 

*/ 

Exercise: 

Answer the following: 

Q-1. Explain how comments can be given in C-Sharp Programing. 

Q-2.Explain Different Primitive datatypes supported by dotnet framework. 

Q-3 Explain the difference between Value and Reference data types. 

Q-4 Explain how if-else ladder is executed in CSharp with example. 

Q-5 Explain different types of logical and arithmetic operators available to 
use in C#. 

Q-6. Explain how for, while and do .. while loop can be executed in C#. 

Q-7. Explain how Swich cases construct can be executed in C#. 

Q-10. What is meant by Arrau? Explain different types of Array supported 
by C# with example. 

Q-8. Explain how break and continue statement can be executed in C#. 

Q-9 Explain how data type casting can be achieved in C#. 
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3.0 OBJECTIVES 

● Students can be able to get the difference between primitive & user 
defined datatypes. 

● state the common characteristics of class. 

● describe the basic structure of class &  objects. 

● Students can get a class combining the fields and methods(member 
function which defines actions) into a single unit. 

● explain what is the use of objects. 

● state the common characteristics of Constructor. 

● Describe the characteristics of static methods. 

3.1 INTRODUCTION 

Class and Object are the basic features of Object-Oriented Programming 
which revolve around real-life entities. A class is a user-defined 
datatype/blueprint or prototype. Basically, a class combines the fields and 
methods(member function which defines actions) into a single unit.i.e 
called objects.  

3.2 OVERVIEW 

In C#, a class declaration contains only the keyword class, followed by an 
identifier(name) /name of the classname. But there are some optional 
attributes that can be used with class declaration according to the 
application requirement.  

In c# class declarations can include these components, in order: 

● Modifiers: A class can be public or internal.  

● Keyword class: A class keyword is used to declare the type class. 

● Class Identifier: The variable of type class is provided (class_name). 
The identifier(or name of class) should begin with an initial letter 
which should be capital. 

● Base class or Super class: The name of the class’s parent 
(superclass). 

● Interfaces: A comma-separated list of interfaces implemented by the 
class. 

● Body: The class body is surrounded by {..... } (curly brackets). 
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3.2.1 Declaration of Class & Object 

//Example : Implementation of Class & Object. 

using System; 

 class Student 

 { 

         int Rollno; 

    String name; 

        // Main Method 

    public static void Main(String[] args) 

    { 

                 // first object 

        Student s1 = new Student(); 

        s1.Rollno = 101; 

        s1.name= “Umesh”; 

        // displaying data of s1 object 

        Console.WriteLine("data of s1 object:"); 

        Console.WriteLine(s1.Rollno); 

        Console.WriteLine(s1.name); 

            } 

} 

Output: 

101 

Umesh 

3.3 INSTANCE VARIABLE 

Instance variables are non-static variables and are declared within  a class 
but also outside any method, constructor or any block. In C#  instance 
variables are declared in a class, these variables are created when an object 
of the class is created.  Instance variable will be destroyed when the object 
is destroyed.  

Example: Implementing Instance Variable in C# 
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using System; 

class StudentMarks  

{ 

      // These variables are instance variables. 

    // These variables are in a class and 

    // are not inside any function 

    int engMarks; 

    int mathsMarks; 

    int phyMarks; 

  

    // Main Method 

    public static void Main(String[] args) 

    { 

        // first object 

        StudentMarks obj1 = new StudentMarks(); 

        obj1.engMarks = 90; 

        obj1.mathsMarks = 80; 

        obj1.phyMarks = 93; 

         // second object 

        StudentMarks obj2 = new StudentMarks(); 

        obj2.engMarks = 95; 

        obj2.mathsMarks = 70; 

        obj2.phyMarks = 90; 

         // displaying marks for first object 

        Console.WriteLine("Marks for first object:"); 

        Console.WriteLine(obj1.engMarks); 

        Console.WriteLine(obj1.mathsMarks); 

        Console.WriteLine(obj1.phyMarks); 

  

        // displaying marks for second object 

        Console.WriteLine("Marks for second object:"); 
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Output :  

Marks for first object: 

90 

80 

93 

Marks for second object: 

95 

70 

90 

3.4 METHODS: 

IN C# a method/function  is a group of statements that together perform a 
specific task. Every C#  program has at least one class with a method 
named Main. 

To use a method, you need to − 

● Define the method 

● Call the method 

3.4.1 Defining Methods in C# 

When you define a method in C#, you basically declare the elements of its 
structure.  

 syntax: 

<Access Specifier> <Return Type> <Method Name>(Parameter List)  

{ 

         //  Method Body 

} 

Following are the various elements of a method − 

● Access Specifier − This determines the visibility of a variable or a 
method from another class. 

● Return type − A method may return a value. The return type is the 
data type of the value the method returns. If the method is not 
returning any values, then the return type is void. 
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● Method name − Method name is a unique identifier and it is case 
sensitive. It cannot be the same as any other identifier declared in the 
class. 

● Parameter list − Enclosed between parentheses, the parameters are 
used to pass and receive data from a method. The parameter list refers 
to the type, order, and number of the parameters of a method. 
Parameters are optional; that is, a method may contain no parameters. 

● Method body − This contains the set of instructions needed to 
complete the required activity. 

Example 

Following code snippet shows a function add that takes two integer values 
and returns the addition. It has a public access specifier, so it can be 
accessed from outside the class using an instance of the class. 

class mathoperation  

{ 

   public int add(int num1, int num2) { 

      /* local variable declaration */ 

      int result; 

           result=num1+num2; 

                   return result; 

   } 

   ... 

} 

3.4.2 Calling Methods in C# 

You can call a method using the name of the method. The following 
example illustrates this − 

using System; 

namespace CalculatorApplication  

{ 

   class mathoperation  

{ 

      public int add(int num1, int num2)  

{ 
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         /* local variable declaration */ 

         int result; 

                 int result; 

           result=num1+num2; 

                   return result; 

      } 

            static void Main(string[] args)  

{ 

         /* local variable definition */ 

         int a = 100; 

         int b = 200; 

         int ret; 

         mathoperation  n = new mathoperation (); 

         //calling the FindMax method 

         ret = n.add(a, b); 

         Console.WriteLine("Addition is : {0}", ret ); 

         Console.ReadLine(); 

      } 

   } 

} 

Output: 

Addition is : 300 

You can also call public method from other classes by using the instance 
of the class. For example, the method add belongs to the mathoperation  
class, you can call it from another class Test. 

using System; 

namespace CalculatorApplication  

{ 

   class mathoperation  

{ 
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      public int add(int num1, int num2) { 

         /* local variable declaration */ 

         int result; 

          int result; 

           result=num1+num2; 

          return result; 

      } 

   } 

   class Test  

{ 

      static void Main(string[] args)  

{ 

         /* local variable definition */ 

         int a = 100; 

         int b = 200; 

         int ret; 

         mathoperation  n = new mathoperation (); 

         //calling the FindMax method 

         ret = n.add(a, b); 

         Console.WriteLine("Addition is  : {0}", ret ); 

         Console.ReadLine(); 

      } 

   } 

} 

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

Addition is  : 300 

3.4.3 Recursive Method Call 

In C# a method can call itself, This is known as recursion. 
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 Following is an example that calculates factorial for a given number using 
a recursive function − 

using System; 

namespace CalculatorApplication  

{ 

    class mathoperation  

{ 

        public int factorial(int num)  

{ 

             int result; 

            if (num == 1)  

{ 

                return 1; 

             }  

else 

 { 

                result = factorial(num - 1) * num; 

               return result; 

             } 

 

         } 

      static void Main(string[] args) 

 { 

          mathoperation  n = new mathoperation (); 

          //calling the factorial method {0}", n.factorial(6)); 

          Console.WriteLine("Factorial of 7 is : {0}", n.factorial(7)); 

          Console.WriteLine("Factorial of 8 is : {0}", n.factorial(8)); 

          Console.ReadLine(); 

       } 

   } 
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} 

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

Factorial of 6 is: 720 

Factorial of 7 is: 5040 

Factorial of 8 is: 40320 

3.4.4 Passing Parameters to a Method 

When a method with parameters is called, you need to pass the parameters 
to the method. There are three ways that parameters can be passed to a 
method − 

1)Value parameters 

This method copies the actual value of an argument into the formal 
parameter of the function. In this case, changes made to the parameter 
inside the function have no effect on the argument. 

Example: 

This is the default mechanism for passing parameters to a method. In this 
mechanism, when a method is called, a new storage location is created for 
each value parameter. 

The values of the actual parameters are copied into them. Hence, the 
changes made to the parameter inside the method have no effect on the 
argument.  

Example: 

using System; 

namespace CalculatorApplication  

{ 

   class mathoperation  

{ 

      public void swap(int x, int y) 

 { 

          int temp; 

          

          temp = x; /* save the value of x */ 

          x = y;    /* put y into x */ 
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          y = temp; /* put temp into y */ 

       } 

      static void Main(string[] args)  

      { 

         mathoperation n = new mathoperation (); 

                 /* local variable definition */ 

         int a = 100; 

         int b = 200; 

         Console.WriteLine("Before swap, value of a : {0}", a); 

         Console.WriteLine("Before swap, value of b : {0}", b); 

         /* calling a function to swap the values */ 

         n.swap(a, b); 

         Console.WriteLine("After swap, value of a : {0}", a); 

         Console.WriteLine("After swap, value of b : {0}", b); 

         Console.ReadLine(); 

      } 

   } 

} 

Output: 

Before swap, value of a :100 

Before swap, value of b :200 

After swap, value of a :100 

After swap, value of b :200 

2) Reference parameters 

This method copies the reference to the memory location of an argument 
into the formal parameter. This means that changes made to the parameter 
affect the argument. 

3) Output parameters 

This method helps in returning more than one value. 
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A return statement can be used for returning only one value from a 
function. However, using output parameters, you can return two values 
from a function.  

Output parameters are similar to reference parameters, except that they 
transfer data out of the method rather than into it. 

Example − 

using System; 

namespace CalculatorApplication  

{ 

   class mathoperation  

{ 

      public void getValue(out int x )  

{ 

         int temp = 5; 

         x = temp; 

      } 

      static void Main(string[] args)  

{ 

         mathoperation n = new mathoperation (); 

         /* local variable definition */ 

         int a = 100; 

         Console.WriteLine("Before method call, value of a : {0}", a); 

         /* calling a function to get the value */ 

         n.getValue(out a); 

         Console.WriteLine("After method call, value of a : {0}", a); 

         Console.ReadLine(); 

      } 

   } 

} 
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Output: 

Before method call, value of a : 100 

After method call, value of a : 5 

3.5 CONSTRUCTOR 

In C#, constructor is a special method which is invoked automatically at 
the time of object creation. It is used to initialise the data members of new 
objects generally. The constructor in C# has the same name as class or 
struct. 

There can be two types of constructors in C#. 

● Default constructor 

● Parameterized constructor 

3.5.1 Default constructor 

A constructor which has no argument is known as default constructor. It is 
invoked at the time of creating an object. 

Example: 

using System;   

   public class Employee   

    {   

        public Employee()   

        {   

            Console.WriteLine("Default Constructor Invoked");   

        }   

        public static void Main(string[] args)   

        {   

            Employee e1 = new Employee();   

            Employee e2 = new Employee();   

        }   

    }   

Output: 

Default Constructor Invoked  
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Default Constructor Invoked 

3.5.3 Parameterized Constructor 

A constructor which has parameters is called a parameterized constructor. 
It is used to provide different values to distinct objects. 

Example: 

using System;   

   public class Employee   

    {   

        public int id;    

        public String name;   

        public float salary;   

        public Employee(int i, String n,float s)   

        {   

            id = i;   

            name = n;   

            salary = s;   

        }   

        public void display()   

        {   

            Console.WriteLine(id + " " + name+" "+salary);   

        }   

   }   

   class TestEmployee 

{   

       public static void Main(string[] args)   

        {   

            Employee e1 = new Employee(101, "Umesh", 890000f);   

            Employee e2 = new Employee(102, "Mahesh", 490000f);   

            e1.display();   
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            e2.display();   

          }   

    }   

Output: 

101 Umesh  890000 

102 Mahesh 490000 

3.6 PROPERTIES 

● In C# Properties don't have storage locations. 

● In  C# Properties are extensions of fields and accessed like fields. 

● The Properties have accessors that are used to set, get or 
compute/calculate their values. 

❖ Usage of C# Properties 

● In C# Properties can be read-only or write-only. 

● We can have logic to implement  while setting values in the C# 
Properties. 

● In a class fields are  private, so that fields can't be accessed from 
outside the class.  

● Now we are forced to use C# properties for setting or getting values. 

1) Properties Example: 

using System;   

   public class Employee   

    {   

        private string name;   

   

        public string Name   

        {   

            get   

            {   

                return name;   

            }   
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            set   

            {   

                name = value;   

            }   

        }   

   }   

   class SampleEmployee 

{   

       public static void Main(string[] args)   

        {   

            Employee e1 = new Employee();   

            e1.Name = "Umesh Waghmare";   

            Console.WriteLine("Employee Name: " + e1.Name);   

   

        }   

    }   

Output: 

Employee Name: Umesh Waghmare 

 2) Properties Example 2: having logic while setting value 

using System;   

   public class Employee   

    {   

        private string name;   

   

        public string Name   

        {   

            get   

            {   

                return name;   
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            }   

            set   

            {   

                name = value+" Waghmare";   

                   

            }   

        }   

   }   

   class SampleEmployee 

{   

       public static void Main(string[] args)   

        {   

            Employee e1 = new Employee();   

            e1.Name = "Umesh";   

            Console.WriteLine("Employee Name: " + e1.Name);   

        }   

    }   

Output: 

Employee Name:Umesh Waghmare 

2) Properties Example 3: read-only property 

using System;   

   public class Employee   

    {   

        private static int counter;   

   

        public Employee()   

        {   

            counter++;   

        }   
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        public static int Counter   

        {   

            get   

            {   

                return counter;   

            }   

         }   

   }   

   class SampleEmployee 

{   

       public static void Main(string[] args)   

        {   

            Employee e1 = new Employee();   

            Employee e2 = new Employee();   

            Employee e3 = new Employee();   

            //e1.Counter = 10;//Compile Time Error: Can't set value   

   

            Console.WriteLine("No. of Employees: " + Employee.Counter);   

        }   

    }   

Output: 

No. of Employees: 3 

3.7 ACCESS SPECIFIERS: 

In C# Access modifiers or specifiers are the keywords that are used to 
specify accessibility or scope of variables and functions in the C# 
application/Program. 

types of access specifiers. 

1. Public 

2. Protected 
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3. Internal 

4. Protected internal 

5. Private 

We can choose any of these to protect our data as per requirement . Public 
is not restricted and Private is most restricted. 

Access Specifier Description 

Public It specifies that access is not restricted. 

Protected It specifies that access is limited to the containing 
class or in derived class. 

Internal It specifies that access is limited to the current 
assembly. 

protected internal It specifies that access is limited to the current 
assembly or types derived from the containing 
class. 

Private It specifies that access is limited to the containing 
type. 

1) C# Public Access Specifier 

It makes data accessible publicly/everywhere in application . It does not 
restrict data to the block. 

Example 

using System;   

namespace AccessSpecifiers   

{   

    class Student  

    {   

        public string name = "Umesh Waghmare";   

        public void Msg(string msg)   

        {   

            Console.WriteLine("Hello " + msg);   

        }   
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    }   

    class MainProgram   

    {   

        static void Main(string[] args)   

        {   

            Student s1 = new Student ();   

            // Accessing public variable   

            Console.WriteLine("Hello " + s1.name);   

            // Accessing public function   

            s1.Msg("Shreya ");   

        }   

    }   

}   

Output: 

Hello Umesh Waghmare 

Hello Shreya 

2) C# Protected Access Specifier 

It is accessible within the class and has limited scope. It is also accessible 
within sub class or child class, in case of inheritance. 

Example 

using System;   

namespace AccessSpecifiers   

{   

    class Student  

    {   

        protected string name = "Umesh";   

        protected void Msg(string msg)   

        {   

            Console.WriteLine("Hello " + msg);   

        }   
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    }   

    class MainProgram   

    {   

        static void Main(string[] args)   

        {   

            Student s1= new Student();   

            // Accessing protected variable   

            Console.WriteLine("Hello "+ s1.name);   

            // Accessing protected function   

           s1.Msg("Swami Ayyer");   

        }   

    }   

}   

Output: 

Compile time error 

's1.name' is inaccessible due to its protection level. 

3) C# Internal Access Specifier 

The internal keyword is used to specify the internal access specifier for the 
variables and functions. This specifier is accessible only within files in the 
same assembly. 

Example 

using System;   

namespace AccessSpecifiers   

{   

    class Student  

    {   

        internal string name = "Umesh Waghmare";   

        internal void Msg(string msg)   

        {   

            Console.WriteLine("Hello " + msg);   



  

 

Advanced Web Technology 

50 

        }   

    }   

    class TestStudent  

    {   

        static void Main(string[] args)   

        {   

            Student s1= new Student ();   

            // Accessing internal variable   

            Console.WriteLine("Hello " + s1.name);   

            // Accessing internal function   

            s1.Msg("Mahesh");   

        }   

    }   

}   

Output: 

Hello Umesh Waghmare 

Hello Mahesh 

5) C# Private Access Specifier 

Private Access Specifier is used to specify private accessibility to the 
variable or function. It is most restrictive and accessible only within the 
body of class in which it is declared. 

Example 

using System;   

namespace AccessSpecifiers   

{   

    class StudentTest  

    {   

        private string name = "Umesh";   

        private void Msg(string msg)   

        {   
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            Console.WriteLine("Hello " + msg);   

        }   

    }   

    class Program   

    {   

        static void Main(string[] args)   

        {   

            StudentTest s1 = new StudentTest ();   

            // Accessing private variable   

            Console.WriteLine("Hello " + s1.name);   

            // Accessing private function   

            s1.Msg("savita");   

        }   

    }   

}   

Output: 

Compile time error 

's1.name' is inaccessible due to its protection level. 

3.8 STATIC MEMBERS AND METHODS  

3.8.1 Static Members: 

In C# we can define class members as static using the static keyword. 
When we declare a member of a class as static/static variable, it means no 
matter how many objects of the class are created, there is only one copy of 
the static member. 

Static variables are used for defining constants because their values can be 
retrieved by invoking the class without creating an instance/object of it. 
Static variables can be initialised outside the member function or class 
definition. You can also initialise static variables inside the class 
definition. 
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Example 

using System; 

namespace StaticDemo 

{ 

   class StaticVar  

{ 

      public static int num; 

 

      public void count()  

     { 

         num++; 

      } 

      public int getNum()  

      { 

         return num; 

      } 

   } 

   class StaticTest  

{ 

      static void Main(string[] args)  

{ 

         StaticVar s1 = new StaticVar(); 

         StaticVar s2 = new StaticVar(); 

         s1.count(); 

         s1.count(); 

         s1.count(); 

         s2.count(); 

         s2.count(); 

         s2.count(); 
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         Console.WriteLine("Variable num for s1: {0}", s1.getNum()); 

         Console.WriteLine("Variable num for s2: {0}", s2.getNum()); 

         Console.ReadKey(); 

      } 

   } 

} 

Output: 

Variable num for s1: 6 

Variable num for s2: 6 

3.8.2 Static Function: 

You can define one or more static methods in a non-static class. Static 
methods can be called without creating an object. You cannot call static 
methods using an object of the non-static class. 

The static methods can only call other static methods and access static 
members. You cannot access non-static members of the class in the static 
methods. 

Example:  

class Program  

{  

static int counter = 0;  

string name = "Welcome to Mumbai University";  

static void Main(string[] args) 

 {  

counter++; // access static fields  

Display("Hello World!"); // call static methods  

}  

static void Display(string text)  

{  

Console.WriteLine(text);  

}  

} 
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Output: 

Welcome to Mumbai University 

● Rules for Static Methods 

1. Static methods can be defined using the static keyword before a 
return type and after an access modifier. 

2. Static methods can be overloaded but cannot be overridden. 

3. Static methods can contain local static variables. 

4. Static methods cannot access or call non-static variables unless they 
are explicitly passed as parameters. 

3.9 LIST OF REFERENCES: 

1)Pro C# 5.0 and the .NET 4.5 Framework – Andrew Trolsen, APress. 

2)Beginning Visual C# 2012 Programming, Karli Watson, Jacob Vibe 
Hammer, Jon D. Reid, Morgan Skinner, Daniel Kemper, Christian 
Nagel,ISBN: 978-1-118-31441-8,Wrox Publication 

3)Advance .NET Technology second edition by ChiragPatel- DreamTech 
Press 

3.10 UNIT END EXERCISES: 

Q.1) Explain use of class & objects in c# with suitable examples. 

Q.2) Write a c# program calculates arithmetic operations in a single class. 

Q,3) Explain what is function/method in c# with an example. 

Q.4) Explain types of parameter passing techniques in c#.with example. 

Q.5) Explain access specifiers in c#, 

Q.6) Explain constructor with types.  

Q.7) Explain static variable & static method in C# give a suitable example. 

Q.8)  Write a c# program calculate reverse no. 
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4 
INHERITANCE 

Unit Structure 

4.0 Objectives 

4.1 Introduction 

4.2 An Overview 

 4.2.1 Inheritance in C#. 

4.3 Types of Inheritance 

4.3.1  Single Level Inheritance 

4.3.2  Multilevel Inheritance 

4.4 Constructor and Inheritance 

 4.4.1 Defining Constructor in C# 

4.4.2 Constructor & Inheritance  in C# 

4.5 Polymorphism 

4.5.1 compile time polymorphism 

4.5.2  run time polymorphism 

4.6 Interfaces. 

4.6.1 Interface Examples. 

4.7Abstract classes. 

 4.7.1 abstract class Examples. 

4.8 Delegates. 

 4.8.1 Delegates  Examples. 

4.9 Indexers 

 4.9 Indexer examples. 

4.10 Sealed Classes 

 4.10.1 Sealed Class examples. 
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 4.10.2 Sealed Method examples. 

 4.10.3 Sealed variables Examples. 

4.11 Exception Handling 

 4.11.1 Exception classes. 

 4.11.2 Exception Handling keywords. 

 4.11.3 Try Catch Block. 

 4.11.4 Finally Block. 

4.12 List of References 

4.13 Unit End Exercises 

4.0 OBJECTIVES 

● Students can be able to get the idea about code reusability. 

● state the common characteristics of inheritance. 

● describe the basic structure of parent-child relationship. 

● Students can get knowledge about how to inherit properties from the 

base class to the parent class. 

● explain what polymorphism is   and use . 

● state the  characteristics of interfaces. 

● Students can be able to get the idea about the use of delegate & sealed 

classes. 

● Students will be get knowledge about exception handling in c#. 

4.1 INTRODUCTION: 

In C#inheritance is a process in which one object acquires all the 

properties and behaviours of its parent object . In such a way, you can 

reuse(code reusability), extend or modify the attributes and behaviours 

which are defined in other classes. 

4.2 AN OVERVIEW 

In C# a class which inherits the members of another class is called 

derived class and the class whose members are inherited/accessed is 
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called base class. The derived class is the specialised class for the base 

class. 

● Advantage of C# Inheritance 

1) Code reusability: 

Reuse the members (data member & member functions )of your parent 

class. So, there is no need to define the member again. i.e  less code is 

required in the class. 

4.2.1 Inheritance in C#: 

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 IS-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> { 

   ... 

} 
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Example:  base class Shape and its derived class Rectangle − 

using System; 

 

namespace InheritanceApplication  

{ 

   class Shape  

{ 

      public void setWidth(int w)  

{ 

                 width = w; 

            } 

      public void setHeight(int h)  

         { 

         height = h; 

         } 

      protected int width; 

      protected int height; 

   } 

 

   // Derived class-Rectangle & Shape is the parent or base class 

   class Rectangle: Shape  

{ 

      public int getArea()  

        {  

         return (width * height);  

        } 

   } 
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   class RectangleTester  

    { 

      static void Main(string[] args)  

      { 

         Rectangle Rect = new Rectangle(); 

 

         Rect.setWidth(5); 

         Rect.setHeight(5); 

 Int areaResult=Rect.getArea(); 

         // Print the area of the object. 

         Console.WriteLine("Total area:", areaResult); 

         Console.ReadKey(); 

      } 

   } 

} 

Output: 

Total area: 25 

4.3.1 Single Level Inheritance: 

 

1)Single Level Inheritance Example: Inheriting Fields 

When one class inherits another class, it is known as single level 

inheritance. 
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Example: single level inheritance which inherits the fields only. 

using System;   

   public class Employee  // Base Class 

    {   

       public float salary = 40000;   

   }   

   public class Programmer: Employee  //Derived class 

   {   

       public float bonus = 10000;   

   }   

   class TestInheritance 

{   

       public static void Main(string[] args)   

        {   

            Programmer p1 = new Programmer();   

   

            Console.WriteLine("Salary: " + p1.salary);   

            Console.WriteLine("Bonus: " + p1.bonus);   

   

        }   

    }   

Output: 

Salary: 40000 

Bonus: 10000 

In the above example, Employee is the base class and Programmer is the 

derived class. 
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2) C# Single Level Inheritance Example: Inheriting Methods 

Example of inheritance in C# which inherits methods only. 

using System;   

   public class Animal   

    {   

       public void eat()  

         {  

           Console.WriteLine("Eating...");  

         }   

   }   

   public class Dog: Animal   

   {   

       public void bark()  

         {   

              Console.WriteLine("Barking..."); 

         }   

   }   

   class TestInheritance2 

   {   

       public static void Main(string[] args)   

        {   

            Dog d1 = new Dog();   

            d1.eat();   

            d1.bark();   

        }   

    }   
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Output: 

Eating... 

Barking... 

4.3.2  Multilevel Inheritance 

When one class inherits another class which is further inherited by another 

class, it is known as multi level inheritance in C#.  

Inheritance is transitive so the last derived class acquires all the members 

of all its base classes. 

 

 Example of multilevel inheritance in C#. 

using System;   

   public class Animal  //Base class 

    {   

       public void eat()  

        {  

          Console.WriteLine("Eating...");  

         }   

   }   

   public class Dog: Animal  //Intermediate class 

   {   

       public void bark()  
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        {  

             Console.WriteLine("Barking..."); 

         }   

   }   

   public class BabyDog : Dog  //Derived class 

   {   

       public void weep()  

             { 

                  Console.WriteLine("Weeping...");  

             }   

   }   

   class TestInheritance2 

   {   

       public static void Main(string[] args)   

        {   

            BabyDog d1 = new BabyDog();   

            d1.eat();   

            d1.bark();   

            d1.weep();   

        }   

    }   

Output: 

Eating... 

Barking... 

Weeping... 
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4.4 CONSTRUCTOR AND INHERITANCE: 

In C#, constructor is a special method which is invoked automatically at 

the time of object creation. It is used to initialise the data members.  

4.4.1 Defining Constructor in C# 

The constructor in C# has the same name as the class name. 

● There can be two types of constructors in C#. 

1. Default constructor 

2. Parameterized constructor 

C# Constructor 

A constructor which has no argument is known as default constructor. It is 

invoked at the time of creating an object. 

Constructor Example 

using System;   

   public class Employee   

    {   

        public Employee()   

        {   

            Console.WriteLine("Default Constructor Invoked");   

        }   

        public static void Main(string[] args)   

        {   

            Employee e1 = new Employee();   

            Employee e2 = new Employee();   

        }   

    }   

Output: 

Default Constructor Invoked  

Default Constructor Invoked 
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4.4.2 Constructor & Inheritance  in C#: 

In C#, both the base class and the derived class can have their own 
constructor.  

The constructor of a base class used to instantiate the objects of the base 
class and the constructor of the derived class used to instantiate the object 
of the derived class. In inheritance, the derived class inherits all the 
members(fields, methods) of the base class. 

● But the derived class cannot inherit the constructor of the base 
class because constructors are not members of the class.  

● Instead of inheriting constructors by the derived class, it is only 
allowed to invoke the constructor of the base class. 

In C#, when we are working with the constructor in inheritance there 
are two different cases arise as follows: 

Case 1: In this case, only the derived class contains a constructor. 

 Objects of the derived class are instantiated by that constructor and the 
objects of the base class are instantiated automatically by the default 
constructor. 

Example:using System; 

   
class Student 
{ 
   
Int rollno; 
String name; 
   
    // Properties for Radius and Height 
    
class Result : Student 
{ 
   
    Int marks; 
   
    // Constructor 
    public Result(int r, String n , int m) 
    { 
   
        // from base class 
        rollno = r; 
         name = n; 
   
        // from derived class 
        marks = m; 
    } 
 public void show() 
    { 
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Console.WriteLine("Roll No  is " + rollno); 
Console.WriteLine("Name is " + name); 
Console.WriteLine("Marks  is " +marks); 
 
             
  } 
 
    } 
   
// Driver Class 
class FinalTest { 
   
    // Main Method 
    static void Main() 
{ 
   
              Result r1 = new Result(101,”Umesh”,85); 
        r1.show(); 
          } 
} 

Output: 

Roll No is 101 

Name is Umesh 

Marks is 85 

Case 2: In this case, both the base class and derived class has their own 

constructors,  

● so the process is complicated because the constructors of both classes 

must be executed. 

●  To overcome this situation C# provide a keyword known as a base 

keyword.  

With the help of base keyword, the derived class can call the constructor 

which is defined in its base class. 

Note: Any form of the constructor defined in the base class can be called 

by the base keyword, but only that constructor executes that matches the 

arguments. 
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Syntax: 

derived-constructor(parameter-list) : base(argument-list) 

{ 

   // body of constructor  

} 

Here, argument-list contains arguments that are required by the 

constructor of the base class. 

Example: 

using System; 
   

class Student 

{ 

   

Int rollno; 

String name; 

Void student(int r,String n) 

{ 

   rollno=r; 

   name=n; 

 

} 

  } 

 

class Result : Student 

{ 

      Int marks; 

      // Constructor 

    public Result(int r,String n,int m):base(r,n) 

    { 

                  // from derived class 

        marks = m; 

    } 
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public void show() 

    { 

Console.WriteLine("Roll No  is " + rollno); 

Console.WriteLine("Name is " + name); 

Console.WriteLine("Marks  is " +marks); 

 

             

  } 

 

    } 

   

// Driver Class 

class FinalTest { 

   

    // Main Method 

    static void Main() 

{ 

   

              Result r1 = new Result(101,”Umesh”,85); 

        r1.show(); 

          } 

} 

 

Output: 

Roll No is 101 

Name is Umesh 

Marks is 85 

4.5 POLYMORPHISM: 

The term "Polymorphism" is the combination of "poly" + "morphs" which 

means many forms. It is a Greek word. In object-oriented programming,  

● Types of polymorphism in C# 
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4.5.1 compile time polymorphism: 

 Compile time polymorphism is achieved by method overloading and 

operator overloading in C#. It is also known as static binding or early 

binding.  

The linking of a function with an object during compile time is called 

early binding. It is also called static binding. C# provides two techniques 

to implement compile time polymorphism. They are Function overloading 

and Operator overloading. 

In function overloading you can have multiple definitions for the same 

function name in the same scope. The definition of the function must 

differ from each other by the types and/or the number of arguments in the 

argument list. 

● The following is an example showing how to implement function 

overloading in C# − 

Example 

using System; 

namespace PolymorphismApplication  

{ 

   class Printdata  

{ 

      void print(int i)  

{ 

         Console.WriteLine("Printing int: {0}", i ); 

      } 

      void print(double f)  

{ 

         Console.WriteLine("Printing float: {0}" , f); 

      } 

      void print(string s)  

{ 
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         Console.WriteLine("Printing string: {0}", s); 

      } 

      static void Main(string[] args)  

{ 

         Printdata p = new Printdata(); 

         // Call print to print integer 

         p.print(5); 

         // Call print to print float 

         p.print(500.263); 

         // Call print to print string 

         p.print("Hello Umesh"); 

         Console.ReadKey(); 

      } 

   } 

} 

Output 

Printing int: 5 

Printing float: 500.263 

Printing string: Hello Umesh 

4.5.2  run time polymorphism: 

Runtime polymorphism is achieved by method overriding which is also 

known as dynamic binding or late binding. 

Example 1 

using System;   

public class Animal 

{   

    public virtual void eat() 
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    {   

        Console.WriteLine("eating...");   

    }   

}   

public class Dog: Animal   

{   

    public override void eat()   

    {   

        Console.WriteLine("eating bread...");   

    }   

       

}   

public class TestPolymorphism   

{   

    public static void Main()   

    {   

        Animal a= new Dog();   

        a.eat();   

    }   

}   

Output: 

eating bread... 

Example 2 

example of runtime polymorphism in C# where we are having two derived 

classes. 

using System;   

public class Shape{   
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    public virtual void draw(){   

        Console.WriteLine("drawing...");   

    }   

}   

public class Rectangle: Shape   

{   

    public override void draw()   

    {   

        Console.WriteLine("drawing rectangle...");   

    }   

}   

public class Circle : Shape   

{   

    public override void draw()   

    {   

        Console.WriteLine("drawing circle...");   

    }   

}   

public class TestPolymorphism   

{   

    public static void Main()   

    {   

        Shape s;   

        s = new Shape();   

        s.draw();   

        s = new Rectangle();   

        s.draw();   
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        s = new Circle();   

        s.draw();   

    }   

}   

Output: 

drawing... 

drawing rectangle... 

drawing circle... 

4.6 INTERFACE: 

in C# Interface is a blueprint of a class. It is like an abstract class because 

all the methods which are declared inside the interface are abstract 

methods.  

● It cannot have a method body and cannot be instantiated. 

● It is used to achieve multiple inheritance which can't be achieved by 

class.  

● It is used to achieve full abstraction because interface declared 

methods cannot have a method body. 

● Its implementation must be provided by class or struct.  

● The class or struct which implements the interface, must provide the 

implementation of all the methods declared inside the interface. 

following example of interface in C# which has a draw() method. Its 

implementation is provided by two classes: Rectangle and Circle. 

4.6.1 Interface Examples: 

using System;   

public interface Drawable   

{   

    void draw();   

}   

public class Rectangle : Drawable   
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{   

    public void draw()   

    {   

        Console.WriteLine("drawing rectangle.");   

    }   

}   

public class Circle : Drawable   

{   

    public void draw()   

    {   

        Console.WriteLine("drawing circle.");   

    }   

}   

public class TestInterface   

{   

    public static void Main()   

    {   

        Drawable d;   

        d = new Rectangle();   

        d.draw();   

        d = new Circle();   

        d.draw();   

    }   

}   

Output: 

drawing rectangle. 

drawing circle. 
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4.7 ABSTRACT CLASSES: 

Abstract classes are the way to achieve abstraction in C#. Abstraction in 

C# is the process to hide the internal details and showing functionality 

only.  

Abstraction can be achieved by two ways: 

1. Abstract class 

2. Interface 

Abstract class and interface both can have abstract methods which are 

necessary for abstraction. 

● Abstract Method 

A method which is declared abstract and has no body is called abstract 

method. It can be declared inside the abstract class only. Its 

implementation must be provided by derived classes. 

  Example: 

public abstract void draw();   

● An abstract method in C# is internally a virtual method so it can be 
overridden by the derived class. 

● You can't use static and virtual modifiers in abstract method 
declaration. 

C# Abstract class 

● In C#abstract class is a class which is declared abstract.  

● It can have abstract and non-abstract methods.  

● It cannot be instantiated. 

●  Its implementation must be provided by derived classes.  

● In c# , the derived class is forcefully to provide the implementation of 
all the abstract methods. 

4.7.1 Abstract class Examples. 

Example of abstract class in C# which has one abstract method draw(). 

 Its implementation is provided by derived classes: Rectangle and Circle. 

 Both classes have different implementations. 
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using System;   

public abstract class Shape   

{   

    public abstract void draw();   

}   

public class Rectangle : Shape   

{   

    public override void draw()   

    {   

        Console.WriteLine("drawing rectangle.");   

    }   

}   

public class Circle : Shape   

{   

    public override void draw()   

    {   

        Console.WriteLine("drawing circle.");   

    }   

}   

public class TestAbstract   

{   

    public static void Main()   

    {   
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        Shape s;   

        s = new Rectangle();   

        s.draw();   

        s = new Circle();   

        s.draw();   

    }   

}   

Output: 

drawing rectangle. 

drawing circle 

4.8 DELEGATES: 

● In C#, delegate is a reference to the method.  

● It works like a function pointer in C and C++.  

● But it is object-oriented, secured and type-safe than a function pointer. 

● For static methods, delegate encapsulates methods only. 

● But for instance method, it encapsulates method and instance both. 

● The best use of delegates is to use them as an event. 

Internally a delegate declaration defines a class which is the derived class 

of System.Delegate. 

4.8.1  Delegate Examples 

Example of delegate in C# which calls add() and mul() methods. 

using System;   

delegate int Calculator(int n);//declaring delegate   

public class DelegateExample   

{   
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    static int number = 100;   

    public static int add(int n)   

    {   

        number = number + n;   

        return number;   

    }   

    public static int mul(int n)   

    {   

        number = number * n;   

        return number;   

    }   

    public static int getNumber()   

    {   

        return number;   

    }   

    public static void Main(string[] args)   

    {   

        Calculator c1 = new Calculator(add);//instantiating delegate   

        Calculator c2 = new Calculator(mul);   

        c1(10);//calling method using delegate   

        Console.WriteLine("After c1 delegate, Number is: " + getNumber());   

        c2(4);   

        Console.WriteLine("After c2 delegate, Number is: " + getNumber());   

    }   

}   

Output: 

After c1 delegate, Number is: 110 

After c2 delegate, Number is: 440 
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4.9 INDEXERS 

In c# 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 ([ ]). 

Defining a property involves providing a property name. Indexers are not 

defined with names, but with this keyword, which refers to the object 

instance. The following example demonstrates the concept − 

4.9.1 Indexer Examples: 

using System; 

namespace IndexerApplication 

 { 

      class IndexedNames  

{ 

      private string[] namelist = new string[size]; 

      static public int size = 10; 

            public IndexedNames()  

    { 

         for (int i = 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]; 

            } 
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            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] = "Umesh"; 

         names[1] = "Shreya"; 

         names[2] = "Mimu”; 

         names[3] = "Vignesh"; 

         names[4] = "Mahesh"; 

         names[5] = "Sunil"; 

         names[6] = "Nilima"; 

         for ( int i = 0; i < IndexedNames.size; i++ )  

         { 

            Console.WriteLine(names[i]); 
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         } 

         Console.ReadKey(); 

      } 

   } 

} 

Output: 

   Umesh 

   Shreya 

   Mimu 

   Vignesh 

   Mahesh 

   Sunil 

   Nilima 

4.10 SEALED : 

● In C#  sealed keyword applies restrictions on the class and method.  

● A sealed class, it cannot be derived.  

● A sealed method, it cannot be overridden. 

4.10.1 Sealed Class: 

using System;   

sealed public class Animal 

{   

    public void eat()  

    {  

       Console.WriteLine("eating...");  

     }   

}   

public class Dog: Animal   



  

 

Advanced Web Technology 

82 

{   

    public void bark()  

      { 

         Console.WriteLine("barking..."); 

       }   

}   

public class TestSealed   

{   

    public static void Main()   

    {   

        Dog d = new Dog();   

        d.eat();   

        d.bark();   

    }   

}   

Output: 

Compile Time Error: 'Dog': cannot derive from sealed type 'Animal' 

4.10.2 Sealed method: 

In c#  sealed method in C# cannot be overridden further. 

Example of sealed method in C#. 

using System;   

public class Animal 

{   

    public virtual void eat() 

     {  

              Console.WriteLine("eating...");  

       }   
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    public virtual void run()  

       {  

                Console.WriteLine("running..."); 

        }   

   

}   

public class Dog: Animal   

{   

    public override void eat()  

         {  

              Console.WriteLine("eating bread..."); 

          }   

    public sealed override void run() 

          {    

    Console.WriteLine("running very fast...");    

          }   

}   

public class BabyDog : Dog   

{   

    public override void eat() 

        { 

           Console.WriteLine("eating biscuits..."); 

        }   

    public override void run()  

        {  

          Console.WriteLine("running slowly...");  

         }   
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}   

public class TestSealed   

{   

    public static void Main()   

    {   

        BabyDog d = new BabyDog();   

        d.eat();   

        d.run();   

    }   

}   

Output: 

Compile Time Error: 'BabyDog.run()': cannot override inherited member 

'Dog.run()' because it is sealed 

4.10.3 Sealed variables Examples: 

using System;   

public class TestSealed   

{   

    public static void Main()   

    {   

        sealed int x = 100;   

        x++;   

        Console.WriteLine(x);   

    }   

}   

Output: 

Compile Time Error: Invalid expression term 'sealed' 
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4.11 EXCEPTION HANDLING: 

● In C# Exception Handling is a process to handle runtime errors.  

● We perform exception handling so that normal flow of the 

application can be maintained even after runtime errors. 

● In C#, exception is an event or object which is thrown at runtime.  

● All exceptions are derived from System.Exception class. 

●  It is a runtime error which can be handled.  

●  Don't handle the exception, it prints an exception message and 

terminates the program. 

Benefits: 

It maintains the normal flow of the application. In such cases, the rest of 

the code is executed event after exception. 

4.11.1 Exception Classes: 

All the exception classes in C# are derived from System.Exception class.  

List of C# common exception classes. 

Exception Description 

System. Divide By Zero 
Exception 

handles the error generated by 
dividing a number with zero. 

System. Null Reference 
Exception 

handles the error generated by 
referencing the null object. 

System. Invalid Cast Exception handles the error generated by invalid 
typecasting. 

System.IO.IO Exception handles the Input Output errors. 

System. Field Access Exception handles the error generated by invalid 
private or protected field access. 
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4.11.2 Exception Handling Keywords: 

In C# 4 keywords to perform exception handling: 

1. try 

2. catch 

3. finally, and 

4. throw 

4.11.3 Try Catch Block. 

 

● In C# programming, exception handling is performed by try/catch 

statements.  

● The try block in C# is used to place the code that may throw 

exceptions.  

● The catch block is used to handle the exception. 

●  The catch block must be preceded by a try block. 

Example-1 C# example  try/catch 

using System;   

public class ExExample   

{   

    public static void Main(string[] args)   

    {   

        try 

        { 

        int a = 10;   

        int b = 2;   
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        int x = a/b; 

         Console.WriteLine("Value of x=",x);  

         } 

          catch (Exception e)  

                 {  

                       Console.WriteLine(e); 

                   }   

        Console.WriteLine("Rest of the code");   

      }   

} 

Output: 

Value of x=5 

Rest of the code. 

Example-2  C# try/catch example 

using System;   

public class ExExample   

{   

    public static void Main(string[] args)   

    {   

        try   

        {   

            int a = 10;   

            int b = 0;   

            int x = a / b;   

        }   

        catch (Exception e) { Console.WriteLine(e); }   

          Console.WriteLine("Rest of the code");   

    }   

}   

Output: 

System.DivideByZeroException: Attempted to divide by zero. 

Rest of the code 
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4.11.4 Finally Block: 

● In C# finally block is used to execute important code which is to be 

executed whether exception is handled or not.  

● It must be preceded by a catch or try block. 

 Finally example 

using System;   

public class FinallyExample   

{   

    public static void Main(string[] args)   

    {   

        try   

        {   

            int a = 10;   

            int b = 0;   

            int x = a / b;   

        }   

        catch (Exception e)  

          {  

               Console.WriteLine(e);  

           }   

        finally  

           {  

                 Console.WriteLine("Finally block is executed");  

            }   

        Console.WriteLine("Rest of the code");   

    }   

}   

Output: 

System.DivideByZeroException: Attempted to divide by zero. 

Finally block is executed 

Rest of the code 
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4.14   UNIT END EXERCISES: 

Q.1) Explain in detail Inheritance,With their types. 

Q.2) Difference between single & multilevel inheritance. 

Q.3) Why multiple inheritance is not supported. 

Q.4) Explain Access specifiers. 

Q.5) What is the use of constructors? Give suitable examples. 

Q.6) why use base in constructor and inheritance. Give suitable examples 

with reason. 

Q.7) What is polymorphism ? Explain their types with suitable examples. 

Q.8) Why use an interface ? explain with suitable examples. 

Q.9) Explain use of abstract class, with suitable examples. 

Q.10) difference between interface & abstract class. 

Q.11) Why use delegates ? Give an example. 

Q.12) Explain Indexer in detail. 

Q.13) Explain why use sealed keyword in c#. Give different purposive use 

examples of sealed. 

Q.14) Define Exception.Explain any exception with try,catch & finally 

block. 
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5 
COLLECTIONS AND GENERICS 

Unit Structure 

5.0 Objectives 

5.1 Introduction 

5.2 An Overview 

 5.2.1 Collections and Generics in C#  list of classes. 

5.3 Bounded and Unbounded Collections 

5.3.1   Bounded  Collections 

5.3.2  Unbounded Inheritance 

5.4 Generic classes. 

 5.4.1 Generic classes- Class as a generic Example. 

5.4.2  Generic classes- Method as a generic Example. 

5.5 Constraints on Generic Programming 

5.5.1   C# Generic Class with Constraints Example. 

5.5.2   C# Multiple Generic Constraints. 

5.5.3   C# Generic Methods with Constraints. 

5.5.4   C# Generic Constraints Overview. 

5.6 List of References 

5.7 Unit End Exercises 

5.0 OBJECTIVES 

● Students can be able to get the idea about strongly typed. 

● state the common characteristics of Collections and Generics. 

● Students can improve their performance by avoiding boxing and 
unboxing.. 

● Using the Generic method we can define a function and it can accept 
all types of the object at runtime. 

● state the  characteristics of Collections and Generics in. 

● Students are able to avoid runtime mistakes. 

● Students will be get knowledge about Collection framework in c#. 
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5.1 INTRODUCTION: 

In c# generic collections will enforce a type safety so you can store only 
the elements which are having the same data type, and these are provided 
by System.Collections.Generic namespace. 

 collections in c#, which are useful for storing elements of different data 
types. The problem with collections is while retrieving elements, we need 
to perform typecasting (boxing and unboxing).  

It will affect application performance to solve this problem, c# introduced 
generic collections with System.Collections.Generic namespace. 

5.2 AN OVERVIEW 

5.2.1 Collections and Generics in C#  list of classes. 

Following are the different types of generic collection classes provided by 
the System.Collections.Generic namespace. 

 Class Description 

List It is useful to represent a list of objects that can be 
accessed by an index. 

Queue It is useful to represent a FIFO (First In, First Out) 
collection of objects. 

Stack It is useful to represent a LIFO (Last In, First Out) 
collection of objects. 

SortedList<K, V> It is useful to represent a collection of key/value 
pairs that are sorted by a key. 

Dictionary<K, V> It is useful to represent a collection of key/value 
pairs organized based on the key. 

HashSet It is useful to store non-duplicate elements. 

5.3.1   Bounded  Collections: 

● In c# Bounding means that you can set the maximum capacity of the 
collection.  

● control the maximum size of the collection in memory. 

●  It prevents the producing threads from moving too far ahead of the 
consuming threads. 
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5.3.2   Bounded  Collections: 

we can use an unbound generic type as a Type object. 

The only way to specify an unbound generic type in C# is with the typeof 
operator: 

example: 

class A<T>  

{ 

} 

class A<T1,T2> 

 { 

 

} 

... 

Type a1 = typeof (A<>);   // Unbound type (notice no type arguments). 

Type a2 = typeof (A<,>);  // Use commas to indicate multiple type args. 

5.4 GENERIC CLASSES: 

Generic is a concept that allows us to define classes and methods with 
placeholder. C# compiler replaces these placeholders with specified type 
at compile time. The concept of generics is used to create general purpose 
classes and methods. 

To define a generic class, we must use angle <> brackets. The angle 
brackets are used to declare a class or method as generic type. In the 
following example, we are creating a generic class that can be used to deal 
with any type of data. 

Generic classes are defined using a type parameter in an angle brackets 
after the class name. The following defines a generic class. 

Example: Define Generic Class 

class DataStore<T> { public T Data { get; set; } } 

5.4.1 Generic classes- Class as a generic Example. 

1) example 

using System;   

namespace CSharpProgram   



 

 

Collections and Generics 

 

93 

{   

    class GenericClass<T>   

    {   

        public GenericClass(T msg)   

        {   

            Console.WriteLine(msg);   

        }   

    }   

    class Program   

    {   

        static void Main(string[] args)   

        {   

                    GenericClass<string> gen   = new GenericClass<string> 
("Mumbai University");   

        GenericClass<int>    genI  = new GenericClass<int>(1001);   

        GenericClass<char>   getCh = new GenericClass<char>('U');   

        }   

    }   

}   

Output: 

Mumbai University 

1001 

U 

2) example 

using System;   

namespace CSharpProgram   

{   

    class GenericClass<T>   

    {   

        public MyGenericClass(T msg)   
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        {   

            Console.WriteLine(msg);   

        }   

    }   

    class Program   

    {   

        static void Main(string[] args)   

        {   

                    MyGenericClass<string> gen   = new 
MyGenericClass<string> ("Mumbai University");   

        MyGenericClass<int>    genI  = new MyGenericClass<int>(1001);   

        MyGenericClass<float>   getCh = new 
MyGenericClass<char>(10.5);   

        }   

    }   

}   

Output: 

Mumbai University 

1001 

10.5 

5.4.2  Generic classes- Method as a generic Example: 

C# allows us to create generic methods also. In the following example, we 
are creating a generic method that can be called by passing any type of 
argument. 

1) Generic Method Example 

using System;   

namespace CSharpProgram   

{   

    class MyGenericClass  

    {   

        public void  MyShow<T>(T msg)   
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        {   

            Console.WriteLine(msg);   

        }   

    }   

    class Program   

    {   

        static void Main(string[] args)   

        {   

            MyGenericClassgenC = new MyGenericClass();   

            genC.MyShow("Mumbai University");   

            genC.MyShow(1001);   

            genC.MyShow(25.50);   

        }   

    }   

}   

Output: 

Mumbai University 

1001 

25.50 

2) Generic Method Example 

using System;   

namespace CSharpProgram   

{   

    class GenericClass   

    {   

        public void Show<T>(T msg)   

        {   

            Console.WriteLine(msg);   

        }   
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    }   

    class Program   

    {   

        static void Main(string[] args)   

        {   

            GenericClass genC = new GenericClass();   

            genC.Show("Mumbai University");   

            genC.Show(1001);   

            genC.Show('U');   

        }   

    }  }   

Output: 

Mumbai University 

1001 

U 

● Generic Methods 

In the previous example, we have used a generic class; we can declare a 
generic method with a type parameter.  

Example: 

using System; 

using System.Collections.Generic; 

namespace GenericMethodAppl { 

   class Program { 

      static void Swap<T>(ref T lhs, ref T rhs) { 

         T temp; 

         temp = lhs; 

         lhs = rhs; 

         rhs = temp; 

      } 

      static void Main(string[] args) { 
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         int a, b; 

         char c, d; 

         a = 10; 

         b = 20; 

         c = 'I'; 

         d = 'V'; 

         //display values before swap: 

         Console.WriteLine("Int values before calling swap:"); 

         Console.WriteLine("a = {0}, b = {1}", a, b); 

         Console.WriteLine("Char values before calling swap:"); 

         Console.WriteLine("c = {0}, d = {1}", c, d); 

                //call swap 

         Swap<int>(ref a, ref b); 

         Swap<char>(ref c, ref d); 

                  //display values after swap: 

         Console.WriteLine("Int values after calling swap:"); 

         Console.WriteLine("a = {0}, b = {1}", a, b); 

         Console.WriteLine("Char values after calling swap:"); 

         Console.WriteLine("c = {0}, d = {1}", c, d); 

         Console.ReadKey(); 

      } 

   } 

} 

Output: 

Int values before calling swap: 

a = 10, b = 20 

Char values before calling swap: 

c = I, d = V 
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Int values after calling swap: 

a = 20, b = 10 

Char values after calling swap: 

c = V, d = I 

5.5 CONSTRAINTS ON GENERIC PROGRAMMING: 

● Constraints are used in Generics to restrict the types that can be 
substituted for type parameters.  

● When we create a new instance of a generic type we can restrict the 
types we can substitute for type parameters using constraints. 

●  If we try to substitute a type that does not comply with the constraint 
then we get a compile-time error.  

● We specify constraints using the where clause. 

If we want to restrict a generic class to accept only the particular type of 
placeholder, then we need to use Constraints.  

Using Constraints, we can specify what type of placeholder the generic 
class can accept, and the compiler will throw a compile-time error. If we 
try to instantiate a generic class with the placeholder type, that is not 
allowed by a constraint. 

 The following are some of the main types of constraints we can use with 
generics. 

Constraint Description 

where T: struct The type argument must be a value 
type. 

where T: unmanaged The type of argument must not be a 
reference type. 

where T: class The type argument must be a reference 
type. 

where T: new() The type argument must have a public 
parameterless constructor. 

where T: <base class name> The type of argument must be or derive 
from the specified base class. 

where T: <interface name> The type argument must be or 
implement the specified interface. 
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where T: U The type argument supplied for T must 
be or derive from the argument supplied 
for U. 

1) C# Generic Class with Constraints Example. 

Following is the example of defining a generic class with constraint using 
where contextual keyword in c# programming language. 

 public class GenericClass<T> where T: class 

{ 

    public T msg; 

    public void genericMethod(T name, T location) 

    { 

       Console.WriteLine("{0}", msg); 

       Console.WriteLine("Name: {0}", name); 

       Console.WriteLine("Location: {0}", location); 

    } 

} 

If you observe the above code, we defined a class (GenericClass) with 
where T: class constraint so the GenericClass will accept only reference 
type arguments. 

 Following is the example of instantiating a generic class with valid 
reference type arguments such as string or class in c#. 

 // Instantiate Generic Class with Constraint 

GenericClass<string> gclass = new GenericClass<string>(); 

GenericClass<User> gclass1 = new GenericClass<User>(); 

// Compile Time Error 

//GenericClass<int> gclass11 = new GenericClass<int>(); 

If you observe the above code, we created an instance of GenericClass 
using reference type arguments such as string and class. If we uncomment 
the commented code, we will get a compile-time error because int is a 
value type, not a reference type. 
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2) C# Multiple Generic Constraints. 

In c#, you can apply multiple constraints on generic classes based on our 
requirements. Following is the code snippet of adding multiple constraints 
to the generic class. 

 public class GenericClass<T, X> where T: class where X: struct 

{ 

    // Your Implementation 

} 

If you observe the above code snippet, we added multiple constraints on 
generic class (GenericClass) using where keyword. 

3) C# Generic Methods with Constraints. 

In c#, you can also apply constraints on generic methods based on our 
requirements. Following is the example of adding constraints on generic 
methods using the where keyword. 

 public class GenericClass<T> where T: class 

{ 

    public T msg; 

    public void genericMethod<X>(T name, T location) where X: class 

    { 

        Console.WriteLine("{0}", msg); 

        Console.WriteLine("Name: {0}", name); 

        Console.WriteLine("Location: {0}", location); 

    } 

} 

4) C# Generic Constraints Overview. 

Following are the important points which we need to remember about 
generic constraints in the c# programming language. 

 In c#constraints are used to restrict generics to accept only the particular 
type of placeholders. 

● By using the where keyword, we can apply constraints on generics. 

● In c#, you can apply multiple constraints on generic classes or methods 
based on your requirements. 
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● In c#, you have a different type of constraints available; those are 
class, structure, unmanaged, new(), etc. 

5.6 LIST OF REFERENCES 

1) Murach’s C# 2015,Anne Boehm and Joel Murach,ISBN 978-1-890774-
94-3,Murrach Books. 

2) Beginning Visual C# 2012 Programming, Karli Watson, Jacob Vibe 
Hammer, Jon D. Reid, Morgan Skinner, Daniel Kemper, Christian 
Nagel,ISBN: 978-1-118-31441-8,Wrox Publication. 

3) Professional C# 2008,Christian Nagel, Bill Evjen, Jay Glynn, Karli 
Watson, Morgan Skinner,ISBN: 978-1-118-64321-1 ,Wrox 
Publication 

4) http://msdn.microsoft.com/ 

5.7 UNIT END EXERCISES: 

1) Difference between bounded & unbounded collections. 

2) Explain bounded Collection classes. 

3) Explain unbounded Collection classes. 

4) Write a c# program for implementing generic classes. 

5) Write a c# program for implementing generic Methods. 

6) List out various Constraints on Generic Programming. 
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Unit III 

6 
FILE HANDLING 

Unit Structure  

6.0 Objectives   

6.1 Introduction   

6.2 Text Files 

6.3 Binary Files 

6.4 String Processing 

6.5 Serialization and Deserialization 

6.6 Let us Sum Up   

6.7 List of References   

6.8 Chapter End Exercises  

6.0 OBJECTIVES   

This chapter would make you understand the following concepts:   

o File handling in C# 

o Reading and writing with Text files  

o Reading and writing with Binary files  

o String Processing examples 

o Serialization and Deserialization concept 

The learner can use file handling to read and write content to text files and 
binary files. The learners can learn Serialization and Deserialization 
concept to write class objects to files and vice versa. 

6.1 INTRODUCTION   

The operations of file creation, reading the contents from the file, writing 
the contents to the file and file appending are referred to as file handling. 
When the file is opened for reading and writing, it is called a stream, 
which is a byte sequence used for communication. The stream is of two 
types. Input stream to read the file and output stream to write the file, 
these two streams are handled by system.IO namespace in C#. It consists 
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of file structure and directory structure information. There are classes in 
the system.IO namespace to support file handling in c#.  

When a program executes, the data is in the memory but when it ends or 
the computer shuts down, data gets lost. To keep data permanently, we 
must write it in a file. File is used to store data. In this topic, you will learn 
about reading data from a file and writing data to the file. 

Stream  

When you open a file for reading or writing, it becomes stream. Stream is 
a sequence of bytes traveling from a source to a destination over a 
communication path. The two basic streams are input and output streams. 
Input stream is used to read and output stream is used to write. 

The System.IO namespace includes various classes for file handling. The 
parent class of file processing is stream. Stream is an abstract class, which 
is used as the parent of the classes that actually implement the necessary 
operations. 

 The primary support of a file as an object is provided by a .NET 
Framework class called File. This static class is equipped with various 
types of static methods to create, save, open, copy, move, delete, or check 
the existence of a file. 

A file is a collection of data stored in a disk with a specific name and a 
directory path. When a file is opened for reading or writing, it becomes 
a stream. 

The stream is basically the sequence of bytes passing through the 
communication path. There are two main streams: the input stream and 
the output stream. The input stream is used for reading data from file and 
the output stream is used for writing into the file. 

I/O Classes 

The System.IO namespace has various classes that are used for performing 
numerous operations with files, such as creating and deleting files, reading 
from or writing to a file, closing a file etc. 

BinaryReader : It reads primitive data from a binary stream. 

BinaryWriter: It writes primitive data in binary format. 

BufferedStream: It is a temporary storage for a stream of bytes. 

Directory: It helps in manipulating a directory structure. 

DirectoryInfo: It is used for performing operations on directories. 

DriveInfo: It provides information for the drives. 

File: It helps in manipulating files. 

FileInfo: It is used for performing operations on files. 
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FileStream: It is used to read from and write to any location in a file. 

MemoryStream: It is used for random access to streamed data stored in 
memory. 

Path: It performs operations on path information. 

StreamReader: It is used for reading characters from a byte stream. 

StreamWriter: It is used for writing characters to a stream. 

StringReader: It is used for reading from a string buffer. 

StringWriter: It is used for writing into a string buffer. 

Methods of Static File Class 

Copy: It copies an existing file to a new file. Overwriting a file of the 
same name is not allowed. 

Create: It creates or overwrites a file in the specified path. 

Delete: It deletes the specified file. 

Move: It moves a specified file to a new location, providing the 
option to specify a new file name. 

Open: It opens a FileStream on the specified path with read/write 
access. 

ReadAllBytes: It opens a binary file, reads the contents of the file into a 
byte array, and then closes the file. 

ReadAllLines: It opens a text file, reads all lines of the file, and then 
closes the file. 

ReadAllText: It opens a text file, reads all lines of the file, and then 
closes the file. 

Replace: It replaces the contents of a specified file with the contents of 
another file, deleting the original file, and creating a backup of the 
replaced file. 

WriteAllBytes: It creates a new file, writes the specified byte array to the 
file, and then closes the file. If the target file already exists, it is 
overwritten. 

WriteAllLines: It creates a new file, writes a collection of strings to the 
file, and then closes the file. 

WriteAllText: It creates a new file, writes the specified string to the 
file, and then closes the file. If the target file already exists, it is 
overwritten. 
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Methods of the Directory class  

CreateDirectory: It is used to create a directory in the specified path. 

Delete: It is used to Delete a directory. 

Exists: It returns whether the directory exists or not as Boolean result. 

Move: It moves a specified directory to a new location. We can specify a 
different name for the file in the new location. 

Getfiles: It return an array of files objects in the current directory. 

GetDirectories: It returns an array of directory objects that represent the 
directories below the current directory. 

GetCreationTime: It gets the creation date and time of a directory. 

Example:  Create a dictionary  

using System; 

using System.Collections.Generic; 

using System.Linq; 

using System.Text; 

using System.Threading.Tasks; 

using System.Xml.Linq; 

using System.IO; 

namespace ConsoleApplication1 

{ 

      class Program 

    { 

        static void Main(string[] args) 

        { 

            string dirpath = @"D:\Testdirectory"; 

                           if (Directory.Exists(dirpath)) 

                { 

                    Console.WriteLine("Directory path already exists."); 

                    return; 

 

                } 

                Directory.CreateDirectory(dirpath); 
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                Console.WriteLine("The directory created successfully at {0}.", 
Directory.GetCreationTime(dirpath)); 

            Console.ReadLine(); 

           } 

    } 

} 

Output: 

 

Text File and Binary File 

Text File Binary File 

In Text file, Bits represent character. 
In binary file, Bits represent a 
custom data. 

It is less likely to get corrupt as 
changes reflect as soon as the file is 
opened and can easily be undone. 

It can easily get corrupted, even a 
single bit change may corrupt the 
file. 

It can store only plain text in a file. 
It can store different types of data 
(image, audio, text) in a single file. 

It is a widely used file format and 
can be opened using any simple text 
editor. 

It is developed especially for an 
application and may not be 
understood by other applications. 

It mostly have .txt and .rtf as 
extensions to text files. 

It can have any application defined 
extension. 

 

FileStream class 

The FileStream class is used to create a byte stream, which is used to 
write or read bytes to/from a file. The FileStream class is defined in 
the System.IO namespace. 
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Constructors of FileStream 

 

Constructors Description 

File Stream (String path, 
File Mode mode) 

It will creates an object of FileStream class 
with the specified path and creation mode for 
the file that will be encapsulated within the 
current FileStream object. 

File Stream (String path, 
File Mode mode, File 
Access permission) 

It will creates an object of the FileStream 
class with the specified path, creation mode, 
and read/write permission for the file. 

 

FileMode Enum 

There is a specific file mode in which we can open a file. Let's see all 
these different modes in which we could open a file on disk, which are 
specified in the FileMode Enum. 

File Modes Description 

FileMode.Open 
It opens an existing file and File Not Found 
Exception exception is thrown if the file does 
not exist. 

FileMode.OpenOrCreate 
It opens an existing file. If the file is not found, 
a new file is created. 

FileMode.Create 
It creates a new file and any existing file with 
the same name is overwritten. 

FileMode.CreateNew 
It creates a new file and if there is already an 
existing file with the same name then 
an IOException is thrown. 

FileMode.Truncate 

It opens an existing file and truncates its size to 
zero bytes. If the file does not exist, 
the FileNotFoundException exception is 
thrown. 

FileMode.Append 
It opens an existing file in an append mode and 
seeks to the end of the file. A new file is 
created, if the searched file doesn't exist. 

 

All the above described file modes allow us to perform read and write 
operations on the files with permission to both read and write operations. 
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But, if we have to perform read or write operations to the read-
only or write-only files then we have to use the fields of FileAccess enum 
described below. 

FileAccess Enum 

The FileAccess Enum provides us various file access fields for read, write, 
or read/write access to a file. 

FileAccess Modes Description 

FileAccess.Read 
It provide the read access to the file, so that data 
can be read from the file. 

FileAccess.Write 
It provide the write access to the file, so that we 
can write data to the file. 

File Access.Read Write 
It provide the read and write access to the file, so 
that we can read and write data to the file. 

 
By combining an appropriate FileMode field with FileAccess mode, we 
could perform multiple file operations such as - create, read, write, 
append, modify a file, etc. 

Example: Create a FileStream class which writes a byte data into the 
file and read it. 

using System; 

using System.Collections.Generic; 

using System.Linq; 

using System.Text; 

using System.Threading.Tasks; 

using System.Xml.Linq; 

using System.IO; 

namespace ConsoleApplication1 

{ 

       class Program 

    { 

        static void Main(string[] args) 

        { 

            int i; 
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    FileStream f = new FileStream("d:\\test.txt", FileMode.OpenOrCreate); 

            for (i = 65; i <= 90; i++) 

            { 

                f.WriteByte((byte)i); 

            } 

            f.Close(); 

   FileStream f1 = new FileStream("d:\\test.txt", FileMode.OpenOrCreate); 

            i = 0; 

            while ((i = f1.ReadByte()) != -1) 

            { 

                Console.Write((char)i + " "); 

            } 

            f1.Close(); 

            Console.ReadLine(); 

             

        } 

    } 

} 

Output: 

 

6.2 TEXT FILES 

The Stream Reader and Stream Writer classes are used for reading from and 
writing data to text files. These classes inherit from the abstract base class 
Stream, which supports reading and writing bytes into a file stream. 

StreamWriter 
C# provides us a character-based stream class i.e. StreamWriter, which allows us 
to write characters to a byte stream, by wrapping a byte output stream class such 
as File Stream, Memory Stream, etc. By doing so, the Stream Writer class 
converts a byte output stream to a character stream. 
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Constructors of StreamWriter 

Constructors Description 

StreamWriter(System.IO.Stream 
stream) 

It creates an object of the 
StreamWriter based on the specified 
stream and using the default UTF-
8 encoding. 

FileStream(System.IO.Stream 
stream, System.Text.Encoding 
encoding) 

Constructor created an object of the 
StreamWriter class based on the 
specified Stream and character 
encoding. 

 

Methods of StreamWriter 

Methods Description 

void Write(char ch) It writes a character value to the stream. 

void Write(char[] array) 
It writes a character array to the stream. 
If the array is null, then nothing is 
written to the output stream. 

void Write(char[] array, int 
index, int total) 

It writes a character array to the stream, 
where: 

● index, represents the starting 
index in the char array to write to the 
output stream. 

● total, represents the total number 
of characters in char array to write to 
the output stream. 

void Write(String str) It writes a String to the stream. 

void Flush() 
It clears the buffer for the current writer 
stream by writing any buffered data to 
the stream. 

void Close() 
It closes this stream and also frees any 
resources connected with this stream. 

 

Example of StreamWriter class which writes a single line of data into 
the file 

using System; 

using System.Collections.Generic; 

using System.Linq; 

using System.Text; 
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using System.Threading.Tasks; 

using System.Xml.Linq; 

using System.IO; 

namespace ConsoleApplication1 

{ 

       class Program 

    { 

        static void Main(string[] args) 

        { 

            FileStream f = new FileStream("d:\\1.txt", FileMode.Create); 

            StreamWriter s = new StreamWriter(f); 

 

            s.WriteLine("Welcome to file handling."); 

            s.Close(); 

            f.Close(); 

            Console.WriteLine("File created successfully."); 

            Console.ReadLine(); 

            

        } 

    } 

} 

Output: 

 

Now open the file, you will see the text " Welcome to file handling." in 
1.txt file. 
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StreamReader 

StreamReader class, which is used to create a stream that can be used to 
read the characters by wrapping a byte input stream. Doing so, converts 
the byte stream to a character stream and allows us to read characters from 
it. 

Constructors of StreamReader 

Constructors Description 

StreamReader(System.IO.Stream 
stream) 

It creates an object of the 
StreamReader based on the specified 
stream and using the default UTF-
8 encoding. 
 

FileStream(System.IO.Stream 
stream, System.Text.Encoding 
encoding) 

Constructor created an object of the 
StreamReader class based on the 
specified Stream and character 
encoding. 

Methods of StreamReader 

Methods Description 

int Read() 
It reads the next character from the input 
stream as an Int32 object, or -1 if no 
more characters are available. 

int Read(char[] array, int index, 
int total) 

It reads a character array from the input 
stream, where: 

● index, represents the starting index 
in the char array to begin writing at. 

● total, represents the total number 
of characters read from input stream and 
write to the char array. 

. 
This method returns the number of 
characters that have been read. 
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String ReadLine() 

It reads a line of characters from the 
current stream and returns the data as a 
String, or null if the end of the input 
stream is reached. 

void Close() 
It closes this character stream and also 
the wrapped byte stream and frees any 
resources connected with these streams. 

 

Example: To read one line from file. 

using System; 

using System.Collections.Generic; 

using System.Linq; 

using System.Text; 

using System.Threading.Tasks; 

using System.Xml.Linq; 

using System.IO; 

namespace ConsoleApplication1 

{ 

    

    class Program 

    { 

        static void Main(string[] args) 

        { 

            FileStream f = new FileStream("d:\\1.txt", 
FileMode.OpenOrCreate); 

            StreamReader s = new StreamReader(f); 

            string line = s.ReadLine(); 

            Console.WriteLine(line); 

            s.Close(); 

            f.Close(); 

            Console.ReadLine(); 
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        } 

    } 

} 

Output: 

 

Example: To read all lines from file. 

using System; 

using System.Collections.Generic; 

using System.Linq; 

using System.Text; 

using System.Threading.Tasks; 

using System.Xml.Linq; 

using System.IO; 

namespace ConsoleApplication1 

{ 

       class Program 

    { 

        static void Main(string[] args) 

        { 

         FileStream f = new FileStream("d:\\1.txt", FileMode.OpenOrCreate); 

            StreamReader s = new StreamReader(f); 

            string line = ""; 

            while ((line = s.ReadLine()) != null) 

            { 

                Console.WriteLine(line); 

            } 

            s.Close(); 

            f.Close(); 
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            Console.ReadLine(); 

        } 

    } 

} 

Output: 

 

6.3 BINARY FILES 

To deal with binary files, you can use the BinaryReader and BinaryWriter 
classes. if we want to read and write primitive data values like char, int, 
float, double or even String? To accomplish that, C# provides us 
the BinaryWriter class, which allows us to create a stream, which can be 
used to write the primitive types values or String values in binary to a 
stream. The BinaryReader class is then used to read the binary data from 
the FileStream, and the BinaryWriter is used to write the binary data to 
the file. 

Constructors of BinaryWriter 

Constructors Description 

BinaryWriter(System.IO.Stream 
stream) 

It creates an object of the 
BinaryWriter based on the specified 
stream and using the default UTF-
8 encoding. 

FileStream(System.IO.Stream 
stream, System.Text.Encoding 
encoding) 

Constructor created an object of the 
BinaryWriter class based on the 
specified Stream and character 
encoding. 

 

Methods of BinaryWriter 

Methods Description 

void Write(int value) 
It writes a signed int value to the 
stream. 

void Write(uint s) 
It writes an unsigned int value to the 
stream. 

void Write(char ch) It writes a character value to the stream. 

void Write(char[] array) It writes a character array to the stream. 

void Write(short s) 
It writes a signed short value to the 
stream. 
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void Write(ushort s) 
It writes an unsigned short value to the 
stream. 

void Write(byte b) 
It writes an unsigned byte value to the 
stream. 

void Write(sbyte sb) 
It writes an signed byte value to the 
stream. 

void Write(byte[] array) It writes a byte array to the stream. 

void Write(float f) It writes a float to the stream. 

void Write(double d) It writes a double to the stream. 

void Write(long l) It writes a long to the stream. 

void Write(String str) It writes a String to the stream. 

void Flush() 
It clears the buffer for the current writer 
stream by writing any buffered data to 
the stream. 

void Close() 
It closes this stream and also frees any 
resources connected with this stream. 

 

Example: Adding some content to binary file. 

using System; 

using System.Collections.Generic; 

using System.Linq; 

using System.Text; 

using System.Threading.Tasks; 

using System.Xml.Linq; 

using System.IO; 

namespace ConsoleApplication1 

{ 

      class Program 

    { 

        static void Main(string[] args) 

        { 

            string fileName = "d:\\binaryfile.dat"; 

         using (BinaryWriter writer = new BinaryWriter(File.Open(fileName, 
FileMode.Create))) 

            { 
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                writer.Write(3.5); 

                writer.Write(5); 

                writer.Write("Welcome to binary file"); 

                writer.Write(true); 

            } 

            Console.WriteLine("Data written successfully to binary file"); 

            Console.ReadLine(); 

        } 

    } 

} 

Output: 

 

BinaryReader 

BinaryWriter class, which is used to write the primitive values like char, 
int, float, double or even String to a file. In this tutorial, we are going to 
explain the BinaryReader class, which allows us to create a stream that 
can be used to read the primitive values and String values, which have 
been previously written by the BinaryWriter class. 

Constructors of BinaryReader 

Constructors Description 

BinaryReader(System.IO.Stream 
stream) 

It creates an object of the BinaryReader 
based on the specified stream and using 
the default UTF-8 encoding. 

FileStream(System.IO.Stream 
stream, System.Text.Encoding 
encoding) 

Constructor created an object of the 
BinaryReader class based on the 
specified Stream and character 
encoding. 
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Methods of BinaryReader 

Methods Description 

int ReadInt32() It reads a signed int value from the stream. 

uint ReadUInt32() It reads an unsigned int value from the stream. 

char ReadChar() It reads a character value from the stream. 

short ReadInt16() It reads a signed short value from the stream. 

ushort ReadUInt16() It reads an unsigned short value from the stream. 

byte ReadByte() It reads an unsigned byte value from the stream. 

sbyte ReadSByte() It reads an signed byte value from the stream. 

float ReadSingle() It reads a float from the stream. 

double ReadDouble() It reads a double from the stream. 

long ReadInt64() It reads a long from the stream. 

String ReadString() It reads a String from the stream. 

void Close() 
It closes this stream and also frees any resources 
connected with this stream. 

 

Example: Adding some content to binary file and reading it. 

using System; 

using System.Collections.Generic; 

using System.Linq; 

using System.Text; 

using System.Threading.Tasks; 

using System.Xml.Linq; 

using System.IO; 

namespace ConsoleApplication1 

{ 

    class Program 

    { 
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        static void Main(string[] args) 

        { 

            string fileName = "d:\\binaryfile.dat"; 

         using (BinaryWriter writer = new BinaryWriter(File.Open(fileName, 
FileMode.Create))) 

            { 

                writer.Write(7.5); 

                writer.Write(7); 

                writer.Write(true); 

                writer.Write("Welcome to binary file"); 

            } 

       using (BinaryReader reader = new BinaryReader(File.Open(fileName, 
FileMode.Open))) 

            { 

                Console.WriteLine("Double Value : " + reader.ReadDouble()); 

                Console.WriteLine("Double Value : " + reader.ReadInt16()); 

                Console.WriteLine("Boolean Value : " + 
reader.ReadBoolean()); 

                Console.WriteLine("String Value : " + reader.ReadString()); 

            } 

            Console.ReadLine(); 

        } 

    } 

} 

Output: 
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6.4 STRING PROCESSING 

StringWriter Class 

This class is used to write and deal with string data rather than files. It is 
derived class of TextWriter class. The string data written by StringWriter 
class is stored into StringBuilder. 

The purpose of this class is to manipulate string and save result into the 
StringBuilder. 

StringWriter Constructors 

Constructors Description 

StringWriter() It is used to initialize a new instance 
of the StringWriter class. 

StringWriter(IFormatProvider) It is used to initialize a new instance 
of the StringWriter class with the 
specified format control. 

StringWriter(StringBuilder) It is used to initialize a new instance 
of the StringWriter class that writes 
to the specified StringBuilder. 

StringWriter(StringBuilder,?IFormat
Provider) 

It is used to initialize a new instance 
of the StringWriter class that writes 
to the specified StringBuilder and 
has the specified format provider. 

 

StringWriter Methods 

Methods Description 

Close() It is used to close the current StringWriter and the 
underlying stream. 

Dispose() It is used to release all resources used by the TextWriter 
object. 

Equals(Object) It is used to determine whether the specified object is 
equal to the current object or not. 

Finalize() It allows an object to try to free resources and perform 
other cleanup operations. 
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GetHashCode() It is used to serve as the default hash function. 

GetStringBuilder() It returns the underlying StringBuilder. 

ToString() It returns a string containing the characters written to 
the current StringWriter. 

WriteAsync(String) It is used to write a string to the current string 
asynchronously. 

Write(Boolean) It is used to write the text representation of a Boolean 
value to the string. 

Write(String) It is used to write a string to the current string. 

WriteLine(String) It is used to write a string followed by a line terminator 
to the string or stream. 

WriteLineAsync(Str
ing) 

It writes a string followed by a line terminator 
asynchronously to the current string.(Overrides 
TextWriter.WriteLineAsync(String).) 

 

StringReader Class 

StringReader class is used to read data written by the StringWriter class. It 
is subclass of TextReader class. It enables us to read a string 
synchronously or asynchronously. It provides constructors and methods to 
perform read operations. 

StringReader Constructors 

Constructors Description 

StringReader(String) It initializes a new instance of the StringReader 
class that reads from the specified string. 
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String Reader Methods 

Method Description 

Close() It is used to close the StringReader. 

Dispose() It is used to release all resources used by the 
TextReader object. 

Equals(Object) It determines whether the specified object is equal to 
the current object or not. 

Finalize() It allows an object to try to free resources and perform 
other cleanup operations. 

GetHashCode() It serves as the default hash function. 

GetType() It is used to get the type of the current instance. 

Peek() It is used to return the next available character but does 
not consume it. 

Read() It is used to read the next character from the input 
string. 

ReadLine() It is used to read a line of characters from the current 
string. 

ReadLineAsync() It is used to read a line of characters asynchronously 
from the current string. 

ReadToEnd() It is used to read all the characters from the current 
position to the end of the string. 

ReadToEndAsync() It is used to read all the characters from the current 
position to the end of the string asynchronously. 

ToString() It is used to return a string that represents the current 
object. 

 

Example: Program to write content using StringWriter  class and to 
read it using StringReader class. 

using System; 

using System.Collections.Generic; 
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using System.Linq; 

using System.Text; 

using System.Threading.Tasks; 

using System.Xml.Linq; 

using System.IO; 

namespace ConsoleApplication1 

{ 

    class Program 

    { 

        static void Main(string[] args) 

        { 

            string text = "Welcome to string processing \n" + 

               "It is a way to write and deal with string data rather than files. \n" 
+ 

               "The string data written by StringWriter class is stored into 
StringBuilder"; 

            // Creating StringBuilder instance   

            StringBuilder sb = new StringBuilder(); 

            // Passing StringBuilder instance into StringWriter   

            StringWriter writer = new StringWriter(sb); 

            // Writing data using StringWriter   

            writer.WriteLine(text); 

            writer.Flush(); 

            // Closing writer connection   

            writer.Close(); 

            // Creating StringReader instance and passing StringBuilder   

            StringReader reader = new StringReader(sb.ToString()); 

            // Reading data   

            while (reader.Peek() > -1) 

            { 
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                Console.WriteLine(reader.ReadLine()); 

            } 

            Console.ReadLine(); 

        } 

    } 

} 

Output: 

 

6.5 SERIALIZATION AND DESERIALIZATION 

Serialization is the process of converting object into byte stream so that it 
can be saved to memory, file or database. The reverse process of 
serialization is called deserialization. 

Serialization is internally used in remote applications. 

 

Serializable Attribute 

To serialize the object, you need to apply SerializableAttribute attribute to 
the type. If you don't apply SerializableAttribute attribute to the 
type, SerializationException exception is thrown at runtime. 

Example: Program to show Serialization to store roll number, name 
and marks in text file. 

using System; 

using System.IO; 

using System.Runtime.Serialization.Formatters.Binary; 

[Serializable] 

class Student 

{ 
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    int rollno; 

    string name; 

    double marks; 

    public Student(int rollno, string name, int marks) 

    { 

        this.rollno = rollno; 

        this.name = name; 

        this.marks = marks; 

    } 

} 

public class SerializeExample 

{ 

    public static void Main(string[] args) 

    { 

FileStream stream = new FileStream("d:\\eg.txt", 
FileMode.OpenOrCreate); 

        BinaryFormatter formatter = new BinaryFormatter(); 

        Student s = new Student(1, "Pallavi", 99); 

        formatter.Serialize(stream, s); 

        stream.Close(); 

        Console.ReadKey(); 

    } 

} 

Output: From the text file. 
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Deserialization 

In C# programming, deserialization is the reverse process of serialization. 
It means you can read the object from byte stream. Here, we are going to 
use BinaryFormatter.Deserialize(stream) method to deserialize the 
stream. 

Example: Program to show Deserialization to read roll number, name 
and marks from text file. 

using System; 

using System.IO; 

using System.Runtime.Serialization.Formatters.Binary; 

[Serializable] 

class Student 

{ 

    public int rollno; 

    public string name; 

    public double marks; 

    public Student(int rollno, string name, double marks) 

    { 

        this.rollno = rollno; 

        this.name = name; 

        this.marks = marks; 

    } 

} 

public class DeserializeExample 

{ 

    public static void Main(string[] args) 

    { 

        FileStream stream = new FileStream("d:\\eg.txt", 
FileMode.OpenOrCreate); 

        BinaryFormatter formatter = new BinaryFormatter(); 
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        Student s = (Student)formatter.Deserialize(stream); 

        Console.WriteLine("Rollno: " + s.rollno); 

        Console.WriteLine("Name: " + s.name); 

        Console.WriteLine("Marks: " + s.marks); 

        stream.Close(); 

        Console.ReadKey(); 

    } 

} 

Output: 

 

6.6 LET US SUM UP   

The file is used to store the data. The term File Handling refers to the 
various operations like creating the file, reading from the file, writing to 
the file and appending the file. There are two basic operations which is 
mostly used in file handling are reading and writing of the file. The file 
becomes stream when we open the file for writing and reading. A stream 
is a sequence of bytes which is used for communication. In this chapter we 
have learnt about types of file handling as Text and binary. String 
processing is used to read and write string data rather than files. 
Serialization is used to write class objects to files. De-Serialization is used 
to recover the objects from the file. 
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6.8 CHAPTER END EXERCISES  

1 What is file handling? 

2 What are the different I/O classes? 

3 What are the different methods of Static File Class? 

4 What are the different static methods of the Directory class? 

5 Write the difference between Text file and Binary file. 

6 What are the different file modes? 

7 Write a program to writes a byte data into the file and read it. 

8 What are the different classes for Text files handling? 

9 What are the different methods of StreamWriter class? 

10 Write a program to writes a data to a text file. 

11 What are the different methods of StreamReader class? 

12 Write a program to read data from a text file. 

13 What are the different classes for Binary files handling? 

14 What are the different methods of BinaryWriter class? 

15 Write a program to writes a data to a binary file. 

16 What are the different methods of BinaryReader class? 

17 Write a program to add some content to binary file and reading it. 

18 What are the different methods of StringWriter class? 

19 What are the different methods of StringReader class? 

20 Write a program to add some content to string and reading it. 

21 Write a short note on Serialization and Deserialization. 

22 Write a program to show Serialization. 

23  Write a program to show Deserialization. 
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7.4 Commands 
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7.9 Let us Sum Up   

7.10 List of References   

7.11 Chapter End Exercises  

7.0 OBJECTIVES   

This chapter would make you understand the following concepts: 

● ADO.Net 

● SQL commands 

● Connected and Disconnected queries 

● Stored procedures 

● Examples of ADO.net 

The learner can use ADO.NET to store, manage and retrieve information from 
database. The learners can learn Connected and Disconnected queries 
concept to perform database actions.  

7.1 INTRODUCTION 

A database is a collection of information which is structured for storing, 
managing and retrieving information.  
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Databases are sometimes classified according to their organizational 
approach in computing. The most common database approach is the 
relational database approach in which all data is stored in tables and has 
relations between the tables so that it can be updated and accessed in a 
number of different ways. In a distributed database approach the data is 
isolated or replicated among different points in a network. In an object-
oriented database approach the data is defined in object classes and 
subclasses. 

In a relational database approach data is stored in different tables instead 
of placing all data in one large table. A table is a collection of related data 
entries and it consists of columns and rows. It allows defining 
relationships between different tables. The relationships allow merging of 
data from several tables for querying and reporting. This is accomplished 
by the use of keys which are database tables fields used to uniquely 
identify specific records in a table. In a relational database technology 
databases are allowed to be larger, faster and more efficient. A relational 
database has the important benefit of being easy to extend. After the 
original database creation, a new kind data can be added without 
modifying all existing applications. 

Relational table design: 

 

Primary Key: 

In relational model, duplicate rows shouldn’t be updated in a table, as it 
would lead to issue of uncertainty in data retrieval. Primary key is 
designed to overcome this issue and ensure uniqueness. Each table must 
have a column or a set of columns, which uniquely identifies every record 
of the table, which is called Primary Key. For example a unique number 
employeeID can be a primary key for employeedata table, accountNumber 
for bankdata table, consumerID for consumers table. A primary key is 
referred to simple key if it’s a single column and if a primary key consists 
of multiple columns it’s referred as composite key. 

Foreign Key: 

In a relational database a foreign key is a column or set of columns which 
is used to establish a link between two tables. The column in a table which 
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is used to reference a primary key in another table is called as foreign key. 
It acts as a connector between tables as it links tables using primary key of 
another table. 

The types of relationship among Tables: 

One-to-one: When two tables have single record on each side of the 
relationship it is called One-to-one relationship. In this type primary key 
value relates to only one record in the related table. 

 

In a product sales database, a product may have optional additional 
information such as image, moreDescription, comment etc. If we keep 
them inside the Products table it will results in many empty spaces (in 
those records without these optional data). As well as these large data may 
degrade the performance of the database. 

Instead of storing the data in one table, we can create another table 
(ProductDetails) to store the optional data. A record will only be created 
for those products that have the optional data. The two tables Products and 
ProductDetails display a one-to-one relationship. 

One-to-many: When a primary key table has only one record which is 
linked to no records, one or many in the related table it is called One-to-
many relationship. 

 

In a class database, a teacher may teach zero or more classes, while a class 
is trained by one and only one teacher. 

To form a one-to-many relationship, we have to design two tables: Classes 
and Teachers. A Classes table to store information about the classes with 
classID as the primary key and a Teachers table to store information about 
teachers with teacherID as the primary key. To create the one-to-many 
relationship store the primary key of the Teacher table(teacherID) in the 
classes table as a foreign key. 
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A foreign key of a child table is a primary key of a parent table and it is 
used to reference the parent table. 

Many-to-many: When a record in two tables relates to number of records 
or no records in another table it is called Many-to-many relationship. A 
third table, known as associate or linking table is required in these types of 
relationships, as relational systems can not directly accommodate the 
relationship. 

 

In the product sales database, the products table contains information 
about the products (such as name, description and quantityInStock) with 
productID as its primary key. The orderstable contains customer's orders 
(customerID, dateOrdered, dateRequired and status). We cannot store the 
items ordered inside the Orders table, as we do not know how many 
columns to reserve for the items. We also cannot store the order 
infomation in the Products table. So we have to create a third table 
OrderDetails to store the order details like orderId, productId and quantity. 

7.2 CONNECTED AND DISCONNECTED 

Ado.net is a data access technology that allows interaction between 
applications and databases. The Ado.net framework supports two models 
of data access architecture i.e. Connection Oriented Data Access 
Architecture and Disconnected Data Access Architecture. 

Ado.net is both connection-oriented as well as disconnection oriented. 
Depending upon the functionality of an application, we can make it 
connection-oriented or disconnection oriented. We can even use both the 
modes together in a single application. 

1. Connected Architecture 

● As the name suggests, connected architecture refers to the fact that the 
connection is established for the full time between the database and 
application. For e.g. we make a program in C# that is connected with 
the database for the full time, so that will be connected architecture. 

● Connected architecture is forward only and read-only. This means the 
connected mode will work only in one particular direction i.e. forward 
and that too for read-only purpose. Application issues query then read 
back results and process them. 
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● For connected architecture, we mainly use the object of the 
DataReader class. 

● DataReader is used to retrieve the data from the database and it also 
ensures that the connection is maintained for the complete interval of 
time. 

● In connected architecture, the application is directly linked with the 
Database. 

 

2.  Disconnected Architecture 

● Disconnected architecture refers to the mode of architecture in Ado.net 
where the connectivity between the database and application is not 
maintained for the full time. Connectivity within this mode is 
established only to read the data from the database and finally to 
update the data within the database. 

● This means during the processing of the application, we need data so 
that data is fetched from the database and kept in temporary tables. 
After that whenever data is required, it is fetched from the temporary 
tables. And finally, when the operations were completed, the 
connection was established to update the data within the database from 
the temporary tables. 

● In this mode, application issues query then retrieves and store results 
for processing. For this purpose, we use objects of SqlDataAdapter and 
DataSet classes. 

● In disconnected architecture, a Dataset is used for retrieving data from 
the database. This way there is no need to establish a connection for 
the full time because DataSet acts as temporary storage. All the 
operations can be performed on the data using the Dataset and finally 
modified at the database. 

 

7.3 ARCHITECTURE OF ADO.NET 

The database access technologies including components for retrieving 
data, storing data in memory and binding data to controls are collectively 
available through ADO.NET. It provides a disconnected architecture 
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where applications connect to the database only once to retrieve data and 
store it in memory. Then get disconnected from the database and modifies 
the in-memory copy of the data. If the database needs to be updated with 
changes made to the in-memory copy, a new connection is made and the 
database is updated. This means that database can support hundreds of 
users. It provides the classes for developing database applications with 
.NET languages.  

ADO.NET architecture: 

 

Data management in ADO.NET depends on Data Provider and Data Set 
component.  

Data Provider component: It is used for providing and maintaining the 
connection to the database. A Data Provider is a set of components that are 
working together to provide data in an efficient. The .NET comes with 
following Data Providers: 

Provider Namespace Description 

SQL Server System.Data.SqlClient It allows accessing of SQL Server 
databases. 

OLE DB System.Data.OleDb It allows accessing any database that 
supports OLE DB (Object Linking 
and Embedding Data Base). 

ODBC System.Data.Odbc It allows accessing any database that 
supports ODBC (Open Data Base 
Connectivity). 

Oracle System.Data.OracleCli
ent 

It allows accessing of Oracle 
databases. 
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ADO.Net objects: 

Each DataProvider consists of the following component classes:  

Connection It provides a connection to a database. 

Command It specifies an individual SQL statement. 

DataReader It provides read-only, forward-only access to the connected 
data in a database. 

DataAdapter It provides the link between the connection, command and a 
dataset object. It gives a disconnected DataSet with data. 

 

DataSet component: It is a disconnected, in-memory representation of 
data. It can be considered as a local copy of the related portions of the 
database. It is in memory and the data in it can be manipulated and 
updated independent of the database. When the use of DataSet is over, 
changes can be made to the central database.  

A connection object establishes the connection with the database. The 
command object provides execution of the SQL command to the database. 
If the command returns more than a single value, the command object 
returns a DataReader to provide the data. Or the DataAdapter can be used 
to fill the Dataset object. The database can be modified either by using the 
command object or the DataAdapter. 

Connection Class: 

Common properties and methods of the Connection class: 

Property Description 
ConnectionString It provides information for accessing a Server 

database. 
 

Method Description 
Open() It opens the connection using the specified 

connection string. 
Close () It closes the connection. 
 

Common values used in the ConnectionString property for SQL 
Server: 

Name Description 

Data source/Server  It is to specify the name of the instance of SQL 
Server. 

Initial catalog/Database  It is to specify the name of the database you want 
to access. 
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Integrated Security It is to determine whether the connection is secure. 
Valid values are True, False, and SSPI.  

User ID  It is to specify user ID that's used to log in to SQL 
Server 

Password/Pwd  It is to specify password that's used to log in to 
SQL Server. 

 

Command Class: 

Common properties and methods of the SqlCommand class: 

Property Description 

Connection It is to specify the connection object used to connect to 
the database. 

CommandText It is to specify a SQL statement or the name of a stored 
procedure. 

CommandType If it is equal to text which is default value then 
CommandText property contains a SQL statement. And 
if it is equal to StoredProcedure then CommandText 
property contains a name of a stored procedure. 

Parameters It is to specify the collection of parameters for the 
command. 

 

Method Description 

ExecuteReader() It executes the query and returns the result as a 
DataReader object. 

ExecuteNonQuery() It executes the query and returns an integer that 
indicates the number of rows that were affected. 

ExecuteScalar() It executes the query and returns the first column of the 
first row of the result set. 

Data Reader Class: 

Common properties and methods of the DataReader class 

Property Description 

IsClosed It is to check whether data reader is closed. 

Item(name/index) It is get the value of the column with the 
specified name or index. 
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Method Description 

Close() It is close the data reader. 

Read() It is retrieve the next row and returns a Boolean 
value that indicates whether there are additional 
rows. 

 

Data Adapter Class: 

The DataAdapter has SelectCommand property which is used to retrieve 
data from the data base. The data adapter then places the result of the 
query into a DataSet or DataTable. The DataAdapter also has 
UpdateCommand, DeleteCommand, and InsertCommand properties to 
update, delete and insert row in database respectively.  

The DataAdapter has Fill method to populate a DataSet object with the 
data that the SqlDataAdapter object retrieves from the data base using its 
SelectCommand.  

Syntax for the Fill method: 

DataAdapter_object_name.Fill(DataSet_object_name, string) 

The string argument gives the name you want the table to have in the 
DataSet. One DataSet can contain many tables. You can use any name, but 
usually it’s best to use the name of the table from which the data in the 
database has come.  

Update Method: 

The UpdateCommand of the SqlDataAdapter Object updates the database 
with the data modifications made on a DataSet object. 

Syntax for the Update method : 

Adapter_object.Update(dataset_object,"Table_name"); 

Steps in order to access a database through ADO.NET: 

1. First create a connection to a database to which you want to connect. 

2. Open the database connection once it is connected. 

3. Create a recordset to hold the data from table. 

4. Open the recordset.  

5. Extract the data you required from the recordset  

6. Close the recordset once the use is over.  

7. Close the database connection. 
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7.4 COMMANDS 

What is SQL? 

The standard user and application program interface to a relational 
database management systems is the structured query language. SQL is 
used to communicate with a database. SQL statements are used both for 
interactive queries for information from a relational database and for 
gathering data for reports.SQL statements are used to perform tasks such 
as updating data on a database, or retrieving data from a database. Some 
regular relational database management systems that use SQL are Oracle, 
Sybase, Microsoft SQL Server, Access etc.  

Using SQL you can perform the following task: 

• create new databases. 

• create new tables in a database. 

• create stored procedures in a database. 

• insert records in a database. 

• update records in a database. 

• delete records from a database. 

• retrieve data from a database. 

SQL is divided into two parts. One is the Data Definition Language 
(DDL) and the other is Data Manipulation Language (DML). 

Using DML you can execute the following statements: 

• SELECT: It retrieves data from a table. 

• UPDATE: It updates data in a table. 

• DELETE: It deletes data from a table. 

• INSERT INTO: It inserts new data into a table. 

Using DDL you can execute the following statements: 

• CREATE DATABASE: It creates a new database. 

• ALTER DATABASE: It modifies a database. 

• CREATE TABLE: It creates a new table. 

• ALTER TABLE: It modifies a table. 

• DROP TABLE: It deletes a table. 
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Retrieving Data with SQL: 

• SELECT statement: It is used to retrieves data from a table. 

 SELECT statement Syntax: SELECT column_name(s) FROM 
table_name and SELECT * FROM table_name. 

 SELECT Example: 

SELECT Id, LastName, FirstName FROM student: It will retrieve 
rows with Id, LastName, FirstName fields FROM student table. 

SELECT * FROM student: It will retrieve rows with all fields FROM 
student table. 

• The WHERE Clause: It is used to extract only those records that 
fulfill a specified condition. 

 WHERE Syntax: SELECT column_name(s) FROM table_name 
WHERE column_name operator value. 

 WHERE Example: 

SELECT * FROM student where id = 3 

It will retrieve rows with all fields FROM student table where student id is 
equal to 3. 

• The ORDER BY Keyword: It is used to sort the result by a 
specified column. It sorts the result in ascending order by default. To sort 
the result in a descending order use the DESC keyword. 

 ORDER BY Syntax: SELECT column_name(s) FROM table_name 
ORDER BY column_name(s) ASC|DESC 

 ORDER BY Example: 

SELECT * FROM student ORDER BY LastName 

It will retrieve rows with all fields FROM student table where result is 
sorted by LastName field. 

• SQL INNER JOIN: It is used to return rows when there is at least 
one match in both tables. 

 SQL INNER JOIN Syntax: SELECT column_name(s) FROM 
table_name1 INNER JOIN table_name2 ON 
table_name1.column_name=table_name2.column_nam 

 SQL INNER JOIN Example: 

Student table(StudId, LastName, FirstName, Address, City) 
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StudId LastName FirstName Address City 

1 Tawde Pallavi Swarup CHS Goregaon 

2 Sawant Vivek Satsang CHS Dadar 

 

Order table(OrderId, StudId, ProdId) 

OrderId StudId ProdId 

1 1 100 

2 1 200 

3 1 300 

 

SELECT student.LastName, student.FirstName, Orders.OrderId FROM 
student INNER JOIN Orders ON student.StudId=Orders.StudId 

Resultset: 

LastName FirstName OrderId 

Tawde Pallavi 1 

Tawde Pallavi 2 

Tawde Pallavi 3 

 

It is used to return rows when there is at least one match in both tables. If 
there are rows in student table that do not have matching rows in Orders 
table then those rows will NOT be listed. 

Manipulating Data with SQL: 

• The INSERT Statement: It is used to insert a new row in a table. 

 INSERT Syntax: 

INSERT INTO table_name VALUES (value1, value2, value3,...) 

It specifies the values of a row to be inserted. 

Or 

INSERT INTO table_name (column1, column2, column3,...) 

VALUES (value1, value2, value3,...) 

It specifies the column names and its value to be inserted in a row. 
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 INSERT Example: 

INSERT INTO student VALUES (100,'Pallavi', 'Tawde', 'Swarup', 
'Goregaon') 

It will add a new row with all column values. 

Or 

INSERT INTO student (Id, LastName, FirstName) VALUES 
(100,'Pallavi', 'Tawde') 

It will add a new row with data in the "Id", "LastName" and "FirstName" 
columns. 

• The UPDATE Statement: It is used to modify existing records in a 
table. 

 UPDATE Syntax: 

UPDATE table_name SET column1=value, column2=value2,...WHERE 
column=value 

The WHERE clause specifies the record or records that you want to be 
updated. If you don’t specify it then all records will be updated. 

 UPDATE Example: 

UPDATE student SET Address='Swarup CHS', City='Dadar' WHERE 
LastName='Tawde' AND ID=100 

• DELETE Statement: It is used to delete records or rows from a 
table. 

 DELETE Syntax: 

DELETE FROM table_name WHERE column=value 

The WHERE clause specifies the record or records that you want to be 
deleted. If you don’t specify it then all records will be deleted. 

 DELETE Example: 

DELETE FROM student WHERE LastName='Tawde' AND ID=100 

Data Types in SQL Server  

Each column in a table can only contain one specific predefined type of 
data such as characters or numbers or date etc. That can be specified by 
Data Type.  

 Numbers: 

Integer data type: It is a number with no decimal point or fractional part. 
All negative numbers, positive numbers and zero are integers. Following 
are the integer data types and their storage capacity 
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BigInt -9,223,372,036,854,775,808 to 9,223,372,036,854,775,807 

Int -2,147,483,648 to 2,147,483,648 

SmallInt -32,768 to 32,767 

TinyInt: 0 to 255 

Real and Float data types: They are used when Scientific Notation is 
needed. In Scientific Notation number are described as very large or very 
small numbers using powers of ten. 

Decimals and Numeric data types: They are functionally same. They are 
used to store a floating value. They will work, calculate and act identically 
the only difference is in the mathematical definition. When they are 
defined, its total length and maximum number of decimal places to the 
right are configured.  

Money and SmallMoney: They are used to store amount data. They can 
store decimals with a fixed amount of four decimal places to the right. 
This data type includes the display option of dollar signs and commas after 
three digits. 

 Strings: 

Char data type: It can hold letters, numbers and keyboard characters. If 
you enter numbers into a Char column then mathematic operations cannot 
be performed on them. They are treated as text, not numbers. Char is used 
when the numbers of characters entered into each row are approximately 
same. For example pin code and phone number. 

VarChar data type: It is used when the length of the data will vary from 
row to row. When a VarChar is created its max length is also defined. For 
example address and feedback data. 

VarChar(Max) data type: It is used to specify an unlimited maximum 
size.  

Text data type: It is similar to a VarChar(Max) data type.  

 Unicode: 

nChar and nVarChar data types: They allows applications to record 
characters from languages other than our own. It is basically useful for 
building multilingual applications or international web sites.  

 Binary Stings: 

Image, Binary and VarBinary data types: They are used for saving non-
character data such as images and audio. VarBinary(Max) is used to store 
files of unlimited size. 

 Dates and Times: 

Date data type: It is used to store only date information. 
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Time data type: It is used to store only time information. 

Date time: It is used to store date and time information. 

Date time2: It is used to store date and time information with more range 
and precision.  

7.5 DATASETS 

It is a collection of data tables that contain the data. It is used to fetch data 
without interacting with a Data Source that's why, it also known 
as disconnected data access method. It is an in-memory data store that can 
hold more than one table at the same time. We can use DataRelation 
object to relate these tables. The DataSet can also be used to read and 
write data as XML document. 

ADO.NET provides a DataSet class that can be used to create DataSet 
object. It contains constructors and methods to perform data related 
operations. 

DataSet Constructors 

Constructor Description 

Data Set() It is used to initialize a new instance of the 
DataSet class. 

Data Set (String) It is used to initialize a new instance of a 
DataSet class with the given name. 

Data Set (Serialization 
Info, Streaming Context) 

It is used to initialize a new instance of a 
DataSet class that has the given serialization 
information and context. 

DataSet (SerializationInfo, 
Streaming Context, 
Boolean) 

It is used to initialize a new instance of the 
DataSet class. 
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Data Set Properties 

Properties Description 

CaseSensitive It is used to check whether DataTable objects are 
case-sensitive or not. 

DataSetName It is used to get or set name of the current DataSet. 

Default View Manager It is used to get a custom view of the data contained 
in the DataSet to allow filtering and searching. 

Has Errors It is used to check whether there are errors in any of 
the DataTable objects within this DataSet. 

IsInitialized It is used to check whether the DataSet is initialized 
or not. 

Locale It is used to get or set the locale information used to 
compare strings within the table. 

Namespace It is used to get or set the namespace of the DataSet. 

Site It is used to get or set an ISite for the DataSet. 

Tables It is used to get the collection of tables contained in 
the DataSet. 

 

DataSet Methods 

The following table contains some commonly used methods of DataSet. 

Method Description 

BeginInit() It is used to begin the initialization of a DataSet that 
is used on a form. 

Clear() It is used to clear the DataSet of any data by 
removing all rows in all tables. 

Clone() It is used to copy the structure of the DataSet. 
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Copy() It is used to copy both the structure and data for this 
DataSet. 

CreateDataReader(
DataTable[]) 

It returns a DataTableReader with one result set per 
DataTable. 

CreateDataReader() It returns a DataTableReader with one result set per 
DataTable. 

EndInit() It ends the initialization of a DataSet that is used on 
a form. 

GetXml() It returns the XML representation of the data stored 
in the DataSet. 

GetXmlSchema() It returns the XML Schema for the XML 
representation of the data stored in the DataSet. 

Load (Idata Reader, 
Load Option, Data 
Table[]) 

It is used to fill a DataSet with values from a data 
source using the supplied IDataReader. 

Merge (Data Set) It is used to merge a specified DataSet and its 
schema into the current DataSet. 

Merge (Data Table) It is used to merge a specified DataTable and its 
schema into the current DataSet. 

Read Xml (Xml 
Reader, Xml Read 
Mode) 

It is used to read XML schema and data into the 
DataSet using the specified XmlReader and 
XmlReadMode. 

Reset() It is used to clear all tables and removes all 
relations, foreign constraints, and tables from the 
DataSet. 

Write Xml (Xml 
Writer, Xml Write 
Mode) 

It is used to write the current data and optionally 
the schema for the DataSet using the specified 
XmlWriter and XmlWriteMode. 

 

7.6 DATA READERS 

This class is used to read data from SQL Server database. It reads data in 
forward-only stream of rows from a SQL Server database. it is sealed class 
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so that cannot be inherited. It inherits DbDataReader class and implements 
IDisposable interface. 

SqlDataReader Properties 

Property Description 

Connection It is used to get the SqlConnection associated with 
the SqlDataReader. 

Depth It is used to get a value that indicates the depth of 
nesting for the current row. 

Field Count It is used to get the number of columns in the 
current row. 

Has Rows It is used to get a value that indicates whether the 
SqlDataReader contains one or more rows. 

Is Closed It is used to retrieve a boolean value that indicates 
whether the specified SqlDataReader instance has 
been closed. 

Item [String] It is used to get the value of the specified column in 
its native format given the column name. 

Item [Int32] It is used to get the value of the specified column in 
its native format given the column ordinal. 

Records Affected It is used to get the number of rows changed, 
inserted or deleted by execution of the Transact-
SQL statement. 

Visible Field Count It is used to get the number of fields in the 
SqlDataReader that are not hidden. 
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Methods 

Method Description 

Close() It is used to closes the SqlDataReader object. 

Get Boolean (Int32) It is used to get the value of the specified column as 
a Boolean. 

Get Byte (Int32) It is used to get the value of the specified column as 
a byte. 

Get Char(Int32) It is used to get the value of the specified column as 
a single character. 

Get Date Time (Int32) It is used to get the value of the specified column as 
a DateTime object. 

Get Decimal(Int32) It is used to get the value of the specified column as 
a Decimal object. 

Get Double(Int32) It is used to get the value of the specified column as 
a double-precision floating point number. 

Get Float (Int32) It is used to get the value of the specified column as 
a single-precision floating point number. 

Get Name(Int32) It is used to get the name of the specified column. 

Get Schema Table() It is used to get a DataTable that describes the 
column metadata of the SqlDataReader. 

Get Value (Int32) It is used to get the value of the specified column in 
its native format. 

Get Values (Object[]) It is used to populate an array of objects with the 
column values of the current row. 

Nex Result() It is used to get the next result, when reading the 
results of SQL statements. 

Read() It is used to read record from the SQL Server 
database. 

 

Data reader is based on the connected architecture for data access. It does 
not allow data manipulation. 
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Example: Selection of record from student table: 

Create database and table in server explorer: 

 

 

Add rows to table using server explorer: 

 

 

using System; 

using System.Data; 

using System.Data.SqlClient; 

class ViewStudent 

{ 

static void Main() 

 { 

 // Instantiate the connection 

  SqlConnection conn = new SqlConnection(@"Data 
Source=.\sqlexpress;Initial Catalog=college;Integrated 
Security=True;Pooling=False"); 

 

 SqlDataReader dr = null; 
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try 

 { 

 //Open the connection 

conn.Open(); 

 // Pass the connection to a command object 

 SqlCommand cmd = new SqlCommand("select * from student", conn); 

 // get query results 

dr = cmd.ExecuteReader(); 

 // print the Id of each record 

while (dr.Read()) 

 { 

Console.WriteLine(dr[0]); 

 } 

 } 

catch(Exception ex) 

{ 

Console.WriteLine(“error”); 

} 

finally 

 { 

dr.Close(); 

conn.Close(); 

 } 

 } 

} 

Output: 
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7.7 DATA ADAPTERS 

The DataAdapter works as a bridge between a DataSet and a data source 
to retrieve data. DataAdapter is a class that represents a set of SQL 
commands and a database connection. It can be used to fill the DataSet 
and update the data source. 

DataAdapter Constructors 

Constructors Description 

Data Adapter () It is used to initialize a new instance of a Data 
Adapter class. 

Data Adapter (Data 
Adapter) 

It is used to initializes a new instance of a 
DataAdapter class from an existing object of the 
same type. 

 

Methods 

Method Description 

CloneInternals() It is used to create a copy of this 
instance of DataAdapter. 

Dispose(Boolean) It is used to release the unmanaged 
resources used by the DataAdapter. 

Fill(DataSet) It is used to add rows in the DataSet to 
match those in the data source. 

Fill Schema (DataSet, Schema 
Type, String, Idata Reader) 

It is used to add a DataTable to the 
specified DataSet. 

Get Fill Parameters() It is used to get the parameters set by the 
user when executing an SQL SELECT 
statement. 

Reset Fill Load Option() It is used to reset FillLoadOption to its 
default state. 
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Should Serialize Accept Changes 
During Fill() 

It determines whether the Accept 
Changes During Fill property should be 
persisted or not. 

Should Serialize Fill Load 
Option() 

It determines whether the Fill Load 
Option property should be persisted or 
not. 

Should Serialize Table 
Mappings() 

It determines whether one or more Data 
Table Mapping objects exist or not. 

Update (DataSet) It is used to call the respective INSERT, 
UPDATE, or DELETE statements. 

 

Example: Selection of record from student table: 

using System; 

using System.Data; 

using System.Data.SqlClient; 

class ViewStudent 

{ 

static void Main() 

 { 

 // Instantiate the connection 

 SqlConnection conn = new SqlConnection( 

 @"Data Source=.\sqlexpress;Initial Catalog=college;Integrated 
Security=True;Pooling=False"); 

 SqlDataAdapter da = null; 

try 

 { 

 //Open the connection 

conn.Open(); 

 // Pass the connection to a Adapter object 

da = new SqlDataAdapter ("select * from student", conn); 

 // store the result in data set 

  DataSet ds= new DataSet(); 

  da.Fill(ds); 

for (int i = 0; i <= ds.Tables[0].Rows.Count - 1; i++) 
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{ 

 Console.WriteLine(ds.Tables[0].Rows[i].ItemArray[0].ToString()); 

 Console.WriteLine(ds.Tables[0].Rows[i].ItemArray[1].ToString()); 

    Console.WriteLine(ds.Tables[0].Rows[i].ItemArray[2].ToString()); 

 } 

} 

catch(Exception ex) 

{ 

Console.WriteLine("error"); 

} 

finally 

 { 

 

conn.Close(); 

 } 

Console.ReadKey(); 

 } 

} 

 

Output: 
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Difference between DataReader and DataAdapter  in ADO.NET 

Sr. 
No. 

DataReader DataAdapter 

1 It directly access the table and it 
is only used for reading the 
records. 

It provides four types of command 
(InsertCommand, 
UpdateCommand, 
DeleteCommand, 
SelectCommand) 

2 It supports the connected 
Architecture of .NET 

It supports the disconnected 
Architecture of .NET 

3 It is a forward only and read 
only cursor type. 

In this cursor can move in any 
direction. 

4 It is best fit to show the Data. It is best fit to work on data. 

5 It shows the data on the web 
form/control but you cannot 
perform the paging feature on 
that record as it is forward only 
type. 

It shows the data on the web 
form/control and you can perform 
the paging feature. 

 

7.8 WORKING WITH STORED PROCEDURES 

A Stored Procedure in SQL is a database object which contains pre-
compiled SQL Statements. In simple words, we can also say that the 
Stored Procedures are a block of code that is designed to perform a 
specific task whenever it is called. 

We are going to use the following student table in this demo to understand 
the concept of ADO.NET using Stored Procedure. 

ID Name Email Mobile 

1 Pallavi pallavi@gmail.com 1234567890 

2 Dev dev@gmail.com 2233445566 

3 Anita anita@gmail.com 1234509876 

4 Vinita vinita@gmail.com 9988776655 
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Output: After adding table and records into the table 

 

Stored Procedure without a parameter: 

Let us create a stored procedure that will not take any input parameter but 
will return all the records from the student table. Please use the below 
SQL Script to create the stored procedure. 

CREATE PROCEDURE spGetStudents 

AS 

BEGIN 

     SELECT Id, Name, Email, Mobile 

  FROM Student 

END 

Output: After adding stored procedure 

 

How to call a stored procedure using C# ADO.NET. 

Let us see the step-by-step procedure to call the above-stored procedure. 
Please have a look at the below image. So, what you need to do is, first 
create an instance of command object and then specify the commandTest 
property value as the stored procedure name and the most important point 
is you need to specify the command type as Stored Procedure. 

 

 



 

 

ADO.Net 

 

155 

The complete example is given below: 

using System; 

using System.Data; 

using System.Data.SqlClient; 

namespace ADOUsingStoredProcedure 

{ 

    class Program 

    { 

        static void Main(string[] args) 

        { 

            try 

            { 

string ConnectionString = @"Data Source=.\sqlexpress;Initial 
Catalog=college;Integrated Security=True;Pooling=False"; 

                using (SqlConnection connection = new 
SqlConnection(ConnectionString)) 

                { 

                    SqlCommand cmd = new SqlCommand("spGetStudents", 
connection) 

                    { 

                        CommandType = CommandType.StoredProcedure 

                    }; 

                    connection.Open(); 

                    SqlDataReader sdr = cmd.ExecuteReader(); 

                    while (sdr.Read()) 

                    { 

                        Console.WriteLine(sdr["Id"] + ",  "+sdr["Name"] + ",  " + 
sdr["Email"] + ",  " + sdr["Mobile"]); 

                    } 

                }              

            } 
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            catch (Exception e) 

            { 

                Console.WriteLine("Error.\n" + e); 

            } 

            Console.ReadKey(); 

        } 

    } 

} 

Output: 

 

Stored procedure with Input Parameter: 

Now, we will see how to call a stored procedure with an input parameter. 
So, please use the below SQL Script to create the stored procedure which 
will return the student details by id. Here, student id is the input parameter 
and that parameter value we need to pass while calling this stored 
procedure. 

CREATE PROCEDURE spGetStudentById 

( 

   @Id INT 

) 

AS 

BEGIN 

     SELECT Id, Name, Email, Mobile 

  FROM Student 

  WHERE Id = @Id 

END 
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Output: After adding stored procedure with Input Parameter 

 

How to call a stored procedure with an input parameter in C# 
ADO.NET? 

In order to understand how to call a stored procedure with an input 
parameter, please have a look at the following image. We already 
discussed the command object. The point that you need to focus on here is 
the SqlParameter object. As you can see here we are creating an instance 
of the SqlParameter object and then setting the parameter name, the data 
type, value, and the direction of the parameter. 

The complete example is given below. 

using System; 

using System.Data; 

using System.Data.SqlClient; 

namespace ADOUsingStoredProcedure 

{ 

    class Program 

    { 

        static void Main(string[] args) 

        { 

            try 

            { 

                string ConnectionString = @"Data Source=.\sqlexpress;Initial 
Catalog=college;Integrated Security=True;Pooling=False"; 

                using (SqlConnection connection = new SqlConnection(ConnectionString)) 

                { 

 

                    //Create the command object 

                    SqlCommand cmd = new SqlCommand() 
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                    { 

                        CommandText = "spGetStudentById", 

                        Connection = connection, 

                        CommandType = CommandType.StoredProcedure 

                    }; 

                    //Set SqlParameter 

                    SqlParameter param1 = new SqlParameter 

                    { 

                        ParameterName = "@Id", //Parameter name defined in stored procedure 

                        SqlDbType = SqlDbType.Int, //Data Type of Parameter 

                        Value = 1, //Value passes to the paramtere 

                        Direction = ParameterDirection.Input //Specify the parameter as input 

                    }; 

                    //add the parameter to the SqlCommand object 

                    cmd.Parameters.Add(param1); 

                    connection.Open(); 

                    SqlDataReader sdr = cmd.ExecuteReader(); 

                    while (sdr.Read()) 

                    { 

                        Console.WriteLine(sdr["Id"] + ",  " + sdr["Name"] + ",  " + sdr["Email"] + ",  " 
+ sdr["Mobile"]); 

                    } 

                } 

            } 

            catch (Exception e) 

            { 

                Console.WriteLine("Error.\n" + e); 

            } 

            Console.ReadKey(); 

        } 

    } 

} 

 

Output: 
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7.9 LET US SUM UP   

ADO.NET is designed to build on the strength of the ADO programming 
model, while providing an evolution of data access technology to meet the 
changing needs of the developer. A Stored Procedure will be used as 
database object which contains pre-compiled SQL Statements. 

7.10 LIST OF REFERENCES   

● Beginning Visual C# 2012 Programming, Karli Watson, Jacob Vibe 
Hammer, Jon D. Reid, Morgan Skinner, Daniel Kemper, Christian 
Nagel,ISBN: 978-1-118-31441-8,Wrox Publication  

● Professional C# 2008,Christian Nagel, Bill Evjen, Jay Glynn, Karli 
Watson, Morgan Skinner,ISBN: 978-1-118-64321-1 ,Wrox 
Publication 

● Murach’s C# 2015,Anne Boehm and Joel Murach,ISBN 978-1-
890774-94-3,Murrach Books 

7.11 CHAPTER END EXERCISES  

(1) Write a short note on database. 

(2) What is SQL? 

(3) How to retrieve table data with SQL? 

(4) How to manipulate table data with SQL? 

(5) What are the different data types in SQL server? 

(6) How to create a SQL server database and table? 

(7) Write a short note on ADO.Net architecture. 

(8) How will you create a connection string when you have to connect 
with SQL server database? 

(9) Give advantages of ADO.net. 

(10) Write a short note on Data set.  

(11) Explain Data Adapter by giving suitable example.  

(12) What are the different Data providers? 

(13) What are the different Objects of ADO.net? 

(14) Explain the following classes in detail: 

(i) 
Connection 

(ii) 
Command 

(iii) 
Datareader 

(iv) 
Dataadapter 

(15) Explain ADO.NET architecture. 

(16) Explain Connected and disconnected architecture in ADO.net. 

(17) What is stored procedure? Explain Stored Procedure without a 
parameter with example. 
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8 
LINQ AND THE ADO.NET ENTITY 

FRAMEWORK 

Unit Structure  

8.0 Objectives   

8.1 LINQ Introduction 

8.2 Mapping Your Data Model to an Object Model 

8.3 Introducing Query Syntax 

8.4 Let us Sum Up   

8.5 List of References   

8.6 Chapter End Exercises  

8.0 OBJECTIVES   

This chapter would make you understand the following concepts: 

● LINQ 

● LINQ operators 

● Data model to an object model 

● LINQ queries 

The learner can use LINQ to query multiple data sources. The learners can 
learn different LINQ operator concept to write different queries against 
different databases. Learner can use the same basic query expression 
patterns to query and transform data into SQL databases,  ADO.NET  
datasets,  XML documents, and .NET collections and flows. 

8.1 LINQ INTRODUCTION 

The data needed in an application can be stored in a relation database, 
business objects, XML file, or on web services. Retrieving in memory 
object is simple and less expensive than retrieving data from a database or 
XML file. The data accessed are not used directly. It required ordering, 
grouping and altering. LINQ allows joining data from different data 
sources and execute set data processing operations in few lines of codes. It 
defines a common syntax and a programming model to query different 
types of data sources using a common language. 
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Advantages of LINQ 

● Familiar language: Developers don't have to learn a new query 
language for each type of data source or data format. 

● Less coding: It reduces the amount of code to be written as compared 
with a more traditional approach. 

● Readable code: LINQ makes the code more readable so other 
developers can easily understand and maintain it. 

● Standardized way of querying multiple data sources: The same 
LINQ syntax can be used to query multiple data sources. 

● Compile time safety of queries: It provides type checking of objects 
at compile time. 

● IntelliSense Support: LINQ provides IntelliSense for generic 
collections. 

● Shaping data: You can retrieve data in different shapes. 

Disadvantages of LINQ are: 

1. With the use of LINQ, it's very difficult to write a complex query like 
SQL. 

2. It was written in the code, and we cannot make use of the Cache 
Execution plan, which is the SQL feature as we do in the stored 
procedure. 

3. If the query is not written correctly, then the performance will be 
degraded. 

4. If we make some changes to our queries, then we need to recompile 
the application and need to redeploy the dll to the server. 

Operators: 

Operators Description 

Select it is to fields of the return statement 

From It is to specify the data source for the query 

Where It is to specify the condition while retrieving the 
data 

OrderBy It is to specify the field by which the data is sorted 

GroupBy It is to specify the field by which the data is grouped 

Sum, Min, Max, 
Average, Count 

These are the aggregation operators in LINQ. They 
allows to perform mathematical calculations on the 
objects in the result set. 
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Take It specifies how many rows we require in output 
from the start position of the data source but when 
we define a criteria in it then criteria is evaluated 
first before the start position is determined. 

Skip It bypasses a specified number of contiguous rows 
from a data source and returns the remaining rows 
from the data source. It can skip rows from the top 
or it can also skip rows depending on a certain 
criteria. 

TakeWhile It returns the sequence of elements starting from the 
beginning of data source until the mentioned 
condition is false. 

SkipWhile It gives the result reverse of TakeWhile operator. It 
skips the number of elements in collection until the 
condition is true. 

Join It is similar to a SQL INNER JOIN. It only gives the 
result when it finds a match between two data 
sources. 

 

Example: LINQ program to display names starting with 'A' 

1. Start a new console application in visual studio, and then open the main 
source file Program.cs.  

2. Visual C# 2010 contains the Linq namespace in Program.cs file by 
default:  

using System;  

using System.Collections.Generic;  

using System.Linq;  

using System.Text;  

3. Simple code to add Linq in Program.cs file:  

namespace ConsoleApplication1 

{ 

    class Program 

    { 

        static void Main(string[] args) 

        { 
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            string[] names = { "Pallavi", "Anita", "Aashish", "Aditya", 
"Amar", "Samar", "Dev" }; 

            var Results = from i in names where i.StartsWith("A") select i; 

            Console.WriteLine("Names beginning with A:"); 

            foreach (var i in Results) 

            { 

                Console.WriteLine(i); 

            } 

            Console.ReadLine(); 

        } 

    } 

} 

5. Just press F5 to start debugging. All the names in the list beginning 
with A will get displayed. 

Output: 

 

Example: LINQ program to display numbers from an integer array. 

using System; 

using System.Collections.Generic; 

using System.Linq; 

using System.Text; 

using System.Threading.Tasks; 

using System.Xml.Linq; 

namespace ConsoleApplication1 

{ 

    class Program 

    { 
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        static void Main(string[] args) 

        { 

            int[] a = { 5, 4, 1, 3, 9, 8 }; 

            var r = from n in a select n; 

            foreach (var i in r) 

            { 

                Console.WriteLine(i.ToString()); 

            } 

            Console.ReadLine(); 

        } 

    } 

} 

Output: 

 

Example: LINQ program to display fruit list in sorted order. 

using System; 

using System.Collections.Generic; 

using System.Linq; 

using System.Text; 

using System.Threading.Tasks; 

using System.Xml.Linq; 

namespace ConsoleApplication1 

{ 

    class Program 

    { 
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        static void Main(string[] args) 

        { 

            string[] fruits = { "banana", "apple", "mango" }; 

            var sortedfruits = from w in fruits orderby w select w; 

            Console.WriteLine("The sorted list of fruits:"); 

            foreach (var i in sortedfruits) 

            { 

                Console.WriteLine(i); 

            } 

            Console.ReadLine(); 

        } 

    } 

} 

Output: 

 

Example : LINQ program to display positive numbers from given list of 
numbers. 

using System; 

using System.Collections.Generic; 

using System.Linq; 

using System.Text; 

using System.Threading.Tasks; 

using System.Xml.Linq; 

namespace ConsoleApplication1 

{ 
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    class Program 

    { 

        static void Main(string[] args) 

        { 

            int[] nos = { 11, -5, 150, 0, -7, 23 }; 

            var r = from n in nos where n > 0 select n; 

            Console.Write("The positive values in nos: "); 

            foreach (int i in r) 

            { 

                Console.Write(i + " "); 

            } 

            Console.ReadLine(); 

        } 

    } 

} 

Output: 

 

Implementations:  

LINQ includes three basic types of implementation  

(a) LINQ to objects: It used to query almost any kind of collections 
that exists in the .NET Framework. 

(b) LINQ to XML: It used toquery XML data directly in your web 
application 

(c) LINQ to ADO.NET: It used toaccess data from SQL Server and 
many other different kinds of data sources. Using LINQ to ADO.NET you 
can perform LINQ to DataSet, LINQ to SQL, and LINQ to Entities. LINQ 
to SQL allows writing object-oriented queries against SQL Server 
databases. LINQ to DataSet allows writing queries against the DataSet. 
LINQ to Entities allows writing queries against ADO.net Entity 
framework. 
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8.2 MAPPING YOUR DATA MODEL TO AN OBJECT 
MODEL 

Using LINQ to Objects 

 The term LINQ to Objects refers to the use of LINQ queries to access in-
memory data structures. You can query any type that supports 
IEnumerable<T>. This means that you can use LINQ queries not only 
with user-defined lists, arrays, dictionaries, and so on, but also in 
conjunction with .NET Framework APIs that return collections. For 
example, you can use the System.Reflection classes to return information 
about types stored in a specified assembly, and then filter those results 
using LINQ. Or you can import text files into enumerable data structures 
and compare the contents to other files, extract lines or parts of lines, 
group matching lines from several files into a new collection, and so on. 
LINQ queries offer three main advantages over traditional foreach loops: 

● They are more concise and readable, especially when filtering multiple 
conditions. 

● They provide powerful filtering, ordering, and grouping capabilities 
with a minimum of application code. 

● They can be ported to other data sources with little or no modification. 

LINQ to Int Array 

Example: LINQ query to get the data from the array where the value is 
greater than 100 and less than 250 

 using System; 

using System.Collections.Generic; 

using System.Linq; 

using System.Text; 

using System.Threading.Tasks; 

using System.Xml.Linq; 

namespace ConsoleApplication1 

{ 

    class Program 

    { 

        static void Main(string[] args) 

        { 
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            int[] numarray = { 1, 6, 9, 10, 50, 60, 100, 200, 300 }; 

           IEnumerable<int> r = from a in numarray 

                                      where a > 100 && a < 250 

                                      select a; 

            foreach (int i in r) 

            { 

                Console.WriteLine(i); 

            } 

            Console.ReadLine(); 

           } 

    } 

} 

Output: 

 

LINQ to Strings 

Example 1: LINQ query to get the words from the string. 

using System; 

using System.Collections.Generic; 

using System.Linq; 

using System.Text; 

using System.Threading.Tasks; 

using System.Xml.Linq; 

namespace ConsoleApplication1 

{ 

    class Program 

    { 

        static void Main(string[] args) 

        { 
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           string str1 = "Welcome to Mumbai"; 

           var r = from s in str1.ToLowerInvariant().Split(new char[] { ' ' }) 

                         select s; 

            foreach (var item in r) 

            { 

                Console.WriteLine(item); 

            } 

            Console.ReadLine(); 

           } 

    } 

} 

Output: 

 

LINQ to String Array 

Example: LINQ query to get the names from the string array who starts 
with letter ‘a’. 

using System; 

using System.Collections.Generic; 

using System.Linq; 

using System.Text; 

using System.Threading.Tasks; 

using System.Xml.Linq; 

namespace ConsoleApplication1 

{ 

    class Program 

    { 

        static void Main(string[] args) 
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        { 

            string[] array = { "Pallavi", "Anita", "Akshay", "Dev" }; 

            IEnumerable<string> r = from a in array 

                                         where a.ToLowerInvariant().StartsWith("a") 

                                         select a; 

            foreach (string item in r) 

            { 

                Console.WriteLine(item); 

            } 

           Console.ReadLine(); 

        } 

    } 

} 

Output: 

 

LINQ to Lists/Collections 

Example: LINQ query to get the names from the list who stays at 
‘Mumbai’. 

using System; 

using System.Collections.Generic; 

using System.Linq; 

using System.Text; 

using System.Threading.Tasks; 

using System.Xml.Linq; 

namespace ConsoleApplication1 

{ 

    class Employee 

    { 
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        public int EmpId { get; set; } 

        public string Name { get; set; } 

        public string Location { get; set; } 

    } 

    class Program 

    { 

        static void Main(string[] args) 

        { 

           List<Employee> objEmp = new List<Employee> 

     () 

    { 

    new Employee { EmpId=1,Name = "Pallavi", Location="Mumbai" }, 

    new Employee { EmpId=2,Name = "Dev", Location="Chennai" }, 

    new Employee { EmpId=3,Name = "Anita", Location="Goa" }, 

    }; 

            var r = from e in objEmp 

                         where e.Location.Equals("Mumbai") 

                         select new 

                         { 

                             Name = e.Name, 

                             Location = e.Location 

                         }; 

            foreach (var item in r) 

            { 

                Console.WriteLine(item.Name + " from " + item.Location); 

            } 

            Console.ReadLine(); 

        } 

    } 

} 
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Output: 

 

LINQ to XML: Provides creation and manipulation of XML documents 
using the same syntax and general query mechanism as the other LINQ 
varie 

Example: LINQ to create XML file to store student details. 

using System; 

using System.Collections.Generic; 

using System.Linq; 

using System.Text; 

using System.Threading.Tasks; 

using System.Xml.Linq; 

namespace ConsoleApplication1 

{ 

    class Program 

    { 

        static void Main(string[] args) 

        { 

            XDocument xdoc = new XDocument( 

new XElement("students", 

new XElement("student", 

new XAttribute("ID", "1"), 

new XAttribute("City", "Mumbai"), 

new XAttribute("Region", "North Mumbai"), 

new XElement("course", 

new XAttribute("Item", "Web progamming"), 

new XAttribute("Price", 1000) 

), 

new XElement("course", 
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new XAttribute("Item", "Java"), 

new XAttribute("Price", 2000) 

) 

), 

new XElement("student", 

new XAttribute("ID", "2"), 

new XAttribute("City", "Mumbai"), 

new XAttribute("Region", "South Mumbai"), 

new XElement("course", 

new XAttribute("Item", "Advance Web programming"), 

new XAttribute("Price", 5000) 

) 

) 

) 

); 

            Console.WriteLine(xdoc); 

            Console.Write("Program finished, press Enter/Return to 
continue:"); 

            Console.ReadLine(); 

        } 

    } 

} 

Output: 
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8.3 INTRODUCING QUERY SYNTAX 

Aggregate functions 

Aggregate functions are extension methods in LINQ. The following are 
the Aggregate functions. 
 

● Average(): It is used to average number of elements in 
the list or collection. 

● Count(): COUNT () function in LINQ is used to count the number of 
elements in the list or collection. 

● Max(): Max () function in LINQ is used to return the maximum value 
from the collection. 

● Min(): MIN () function of LINQ is useful to get the minimum value 
from a collection or list. 

● Sum(): In LINQ sum() function is used to calculate the sum of the 
items in collections or list. 

● Aggregate:  Aggregate() function is used to perform the operation on 
each item of the list. The Aggregate() function performs the action on 
the first and second elements and then carry forward the result. 

Example: LINQ with Aggregate functions. 

using System; 

using System.Collections.Generic; 

using System.Linq; 

using System.Text; 

using System.Threading.Tasks; 

using System.Xml.Linq; 

namespace ConsoleApplication1 

{ 

    class Program 

    { 

        static void Main(string[] args) 

        { 

            int[] n = { 1,2,3,4,5,6,7,8,9,10 }; 

            Console.WriteLine("Total count = " + n.Count()); 
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            Console.WriteLine("Average     = " + n.Average()); 

            Console.WriteLine("Summation   = " + n.Sum()); 

            Console.WriteLine("Max value   = " + n.Max()); 

            Console.WriteLine("Min Value   = " + n.Min()); 

            Console.WriteLine("Aggregate Value   = " + n.Aggregate((a, b) => 
a + b)); 

            Console.ReadLine(); 

        } 

    } 

} 

Output: 

 

LINQ Sorting Operators 

Sorting Operators in LINQ are used to change the order or sequence of the 
data (either ascending or descending), which is based on one or more 
attributes. 

OrderBy:  This operator will sort the values in ascending order.  

OrderByDescending: This operator will sort the values in descending 
order. 

ThenBy: This operator is used to perform the secondary sorting in 
ascending order. 

ThenByDescending:  This operator is used to perform the sorting in 
descending order.  

Reverse: This operator is used to reverse the order of elements in the 
collection.  
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Example: LINQ to sort employee list by employee name in ascending 
order. 

using System; 

using System.Collections.Generic; 

using System.Linq; 

using System.Text; 

using System.Threading.Tasks; 

using System.Xml.Linq; 

namespace ConsoleApplication1 

{ 

    class Employee 

    { 

        public int EmployeeID { get; set; } 

        public string EmpName { get; set; } 

        public int Age { get; set; } 

    } 

    class Program 

    { 

        static void Main(string[] args) 

        { 

            List<Employee> empList = new List<Employee>() 

        { 

   new Employee() { EmployeeID = 1, EmpName = "Pallavi", Age = 28 } , 

new Employee() { EmployeeID = 2, EmpName = "Kimaya",  Age = 26 } , 

      new Employee() { EmployeeID = 3, EmpName = "Dev",  Age = 35 } , 

     new Employee() { EmployeeID = 4, EmpName = "Ram" , Age = 25 } , 

      new Employee() { EmployeeID = 5, EmpName = "Sonal" , Age = 28 } 

        }; 

            var empResult = empList.OrderBy(x => x.EmpName); 

            foreach (var emp in empResult) 
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            { 

                Console.WriteLine(emp.EmpName); 

            } 

            Console.ReadLine(); 

        } 

    } 

} 

Output: 

 

Example: LINQ to sort employee list by employee name in descending 
order. 

using System; 

using System.Collections.Generic; 

using System.Linq; 

using System.Text; 

using System.Threading.Tasks; 

using System.Xml.Linq; 

namespace ConsoleApplication1 

{ 

    class Employee 

    { 

        public int EmployeeID { get; set; } 

        public string EmpName { get; set; } 

        public int Age { get; set; } 

    } 

    class Program 



  

 

Advanced Web Technology 

178 

    { 

        static void Main(string[] args) 

        { 

            List<Employee> empList = new List<Employee>() 

        { 

   new Employee() { EmployeeID = 1, EmpName = "Pallavi", Age = 28 } , 

new Employee() { EmployeeID = 2, EmpName = "Kimaya",  Age = 26 } , 

      new Employee() { EmployeeID = 3, EmpName = "Dev",  Age = 35 } , 

     new Employee() { EmployeeID = 4, EmpName = "Ram" , Age = 25 } , 

     new Employee() { EmployeeID = 5, EmpName = "Sonal" , Age = 28 } 

        }; 

            var empResult = empList.OrderByDescending(x => x.EmpName); 

            foreach (var emp in empResult) 

            { 

                Console.WriteLine(emp.EmpName); 

            } 

            Console.ReadLine(); 

        } 

    } 

} 

Output: 

 

Example: LINQ to sort employee list by employee name in descending 
order and then by ID. 

using System; 

using System.Collections.Generic; 

using System.Linq; 
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using System.Text; 

using System.Threading.Tasks; 

using System.Xml.Linq; 

namespace ConsoleApplication1 

{ 

    class Employee 

    { 

        public int EmployeeID { get; set; } 

        public string EmpName { get; set; } 

        public int Age { get; set; } 

    } 

    class Program 

    { 

        static void Main(string[] args) 

        { 

            List<Employee> empList = new List<Employee>() 

        { 

   new Employee() { EmployeeID = 1, EmpName = "Pallavi", Age = 28 } , 

new Employee() { EmployeeID = 2, EmpName = "Kimaya",  Age = 26 } , 

     new Employee() { EmployeeID = 3, EmpName = "Dev",  Age = 35 } , 

     new Employee() { EmployeeID = 4, EmpName = "Ram" , Age = 25 } , 

     new Employee() {EmployeeID =5, EmpName ="Sonal", Age =28} 

        }; 

      var empResult = empList.OrderByDescending(x => 
x.EmpName).ThenBy(x => x.EmployeeID); ; 

            foreach (var emp in empResult) 

            { 

                Console.WriteLine("Name={0} Id={1}", 
emp.EmpName,emp.EmployeeID); 

            } 
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            Console.ReadLine(); 

        } 

    } 

}  

Output: 

 

LINQ GroupBy() Method 

In LINQ, the GroupBy operator is used to groupin the list/collection items 
based on the specified value of the key, and it returns a collection of 
IGrouping<key, Values>. The GroupBy method in LINQ is the same as 
the SQL group by statement. 

Example: LINQ to group employee names by employee age from the 
list. 

using System; 

using System.Collections.Generic; 

using System.Linq; 

using System.Text; 

using System.Threading.Tasks; 

using System.Xml.Linq; 

namespace ConsoleApplication1 

{ 

    class Employee 

    { 

        public int EmployeeID { get; set; } 

        public string EmpName { get; set; } 

        public int Age { get; set; } 

    } 

    class Program 
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    { 

        static void Main(string[] args) 

        { 

            List<Employee> empList = new List<Employee>() 

        { 

   new Employee() { EmployeeID = 1, EmpName = "Pallavi", Age = 28 } , 

new Employee() { EmployeeID = 2, EmpName = "Kimaya",  Age = 26 } , 

     new Employee() { EmployeeID = 3, EmpName = "Dev",  Age = 35 } , 

     new Employee() { EmployeeID = 4, EmpName = "Ram" , Age = 35 } , 

     new Employee() { EmployeeID = 5, EmpName = "Sonal" , Age = 28 } 

        }; 

            var r = from s in empList group s by s.Age; 

            foreach (var emp in r) 

            { 

                Console.WriteLine("Employee Age Group = " + emp.Key); 

                foreach (Employee e in emp) 

                    Console.WriteLine("Employee Name: {0}", e.EmpName); 

            } 

            Console.ReadLine(); 

        } 

    } 

} 

Output: 
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LINQ SET OPERATORS 

Linq provides standard set operators such as Except, Intersect, Union, and 
Distinct. These operators behave in same way as in DBMS. 
 
Union operator 
This operator requires two collections of items. After applying union 
operator, you will get a new collection. It removes the duplicate entries. 
 
Intersect operator 
This operator provides the common elements in both lists. 
 
Except operator 
Except operator provides the element only from first list. The new list 
does not contain common elements. 

 

Example: LINQ with set operators. 

using System; 

using System.Collections.Generic; 

using System.Linq; 

using System.Text; 

using System.Threading.Tasks; 

using System.Xml.Linq; 

namespace ConsoleApplication1 

{ 

    class Program 

    { 

        static void Main(string[] args) 

        { 

            int[] List1 = {1,2,3,4,5,6 }; 

            int[] List2 = {2,3,5}; 

            Console.WriteLine("Unique elements in both list\n"); 
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            var result = List1.Union(List2); 

            foreach (int i in result) 

            { 

                Console.WriteLine(i); 

            } 

            Console.WriteLine("\n Common elements in both list\n\n"); 

            var IntResult = List1.Intersect(List2); 

            foreach (int i in IntResult) 

            { 

                Console.WriteLine(i); 

            } 

            Console.WriteLine("\n Element in list1 after minus from list2 \n"); 

            var ExceptResult = List1.Except(List2); 

            foreach (int i in ExceptResult) 

            { 

                Console.WriteLine(i); 

            } 

     Console.WriteLine("\n Element in list1 after disctinct \n"); 

            var r = List1.Distinct(); 

            foreach (int i in r) 

            { 

                Console.WriteLine(i); 

            } 

            Console.ReadLine(); 

        } 

    } 

} 
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Output: 

 

LINQ Partition Operator 

In LINQ, Partition Operators are used to partition the list/collections items 
into two parts and return one part of the list items. Here are the different 
types of partitioning operators available in LINQ 

TAKE: This operator is used to return the specified number of 
elements in the sequence.  

TAKEWHILE: This operator is used to return the elements in the 
sequence which satisfy the specific condition.  

SKIP: This operator is used to skip the specified number of elements 
in a sequence and return the remaining elements.  

SKIPWHILE: This operator is used to skip the elements in a sequence 
based on the condition, which is defined as true.  

Example: LINQ with Partition operators. 

using System; 

using System.Collections.Generic; 

using System.Linq; 

using System.Text; 
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using System.Threading.Tasks; 

using System.Xml.Linq; 

namespace ConsoleApplication1 

{ 

    class Program 

    { 

        static void Main(string[] args) 

        { 

            int[] intList = { 1, 2, 3, 4, 5, 6 }; 

          string[] strList = { "Dev","Pallavi", "Kimaya", "Anita", 
"Radhika","Sonal"}; 

          Console.WriteLine("Takes the first two elements from integer list"); 

            var thirdList = intList.Take(2); 

            foreach (var item in thirdList) 

            { 

                Console.WriteLine(item); 

            } 

         Console.WriteLine("TakeWhile method (Length < 4) by string list"); 

            var fourthList = strList.TakeWhile(s => s.Length < 4); 

            foreach (string str in fourthList) 

            { 

                Console.WriteLine(str); 

            } 

            Console.WriteLine("Skips the first two elemts from integer list"); 

            var firstList = intList.Skip(2); 

            foreach (var item in firstList) 

            { 

                Console.WriteLine(item); 

            } 

        Console.WriteLine("SkipsWhile method (Length < 5) by string list"); 
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            var secondList = strList.SkipWhile(s => s.Length < 5); 

            foreach (string str in secondList) 

            { 

                Console.WriteLine(str); 

            } 

            Console.ReadLine(); 

        } 

    } 

} 

Output: 

 

Quantifier Operators 

“All” operator checks whether all elements in the list is satisfies the 
specified condition or not. It returns true if all the elements satisfy a 
condition otherwise it returns false. 

“Any” operator checks whether any element in the list satisfy given 
condition or not. It returns true if any element satisfy the given condition. 

As it name indicates “Contains” operator checks whether a particular 
element exists in the collection or not. It also returns true or false. It 
returns true if any element available in the given list. 

Example: LINQ with Quantifier operators. 

using System; 

using System.Collections.Generic; 
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using System.Linq; 

using System.Text; 

using System.Threading.Tasks; 

using System.Xml.Linq; 

namespace ConsoleApplication1 

{ 

    class Employee 

    { 

        public int EmployeeID { get; set; } 

        public string EmpName { get; set; } 

        public int Age { get; set; } 

    } 

    class Program 

    { 

        static void Main(string[] args) 

        { 

            List<Employee> empList = new List<Employee>() 

        { 

   new Employee() { EmployeeID = 1, EmpName = "Pallavi", Age = 19 } , 
new Employee() { EmployeeID = 2, EmpName = "Kimaya",  Age = 26 } , 

     new Employee() { EmployeeID = 3, EmpName = "Dev",  Age = 35 } , 

    new Employee() { EmployeeID = 4, EmpName = "Ram" , Age = 35 } , 

     new Employee() { EmployeeID = 5, EmpName = "Sonal" , Age = 28 } 

                }; 

            Console.WriteLine("Does All employee satisfies the condition. 
Age > 18 && Age < 21"); 

            bool emp = empList.All(s => s.Age > 18 && s.Age < 21); 

            Console.WriteLine(emp); 

            Console.WriteLine("Does Any employee satisfies the condition 
Age > 18 && Age < 21"); 

            bool anyEmp = empList.Any(s => s.Age > 18 && s.Age < 21); 

            Console.WriteLine(anyEmp); 
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            List<int> intList = new List<int>() { 1, 2, 3, 4, 5,6 }; 

            bool result = intList.Contains(1); 

            Console.WriteLine("List contains 1?"); 

            Console.WriteLine(result); 

            Console.ReadLine(); 

        } 

    } 

} 

 

Output: 

 

LINQ Element Operators 

In LINQ, element operators are used to returning the first and last element 
of the list or single element from the collection or a specific element based 
on the index value from the collection. By using these element operators, 
we can get the list/collection of items at the specific position.  

First: It returns the first element in sequence or from the collection based 
on the condition. 

FirstOrDefault: It is the same as First, but it returns the default value in 
case when no element is found in the collection. 

Last: It returns the last element in sequence or the last element based on 
the matching criteria. 

ElementAt: It returns an element from the list based on the specific index 
position. 

ElementAtOrDefault: It is the same as ElementAt, but it returns the 
default value in case if no element is present at the specified index of the 
collection. 

Single: It returns the single specific element from the collection. 
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SingleOrDefault: It is the same as Single, but it returns the default value in 
case if no element is found in the collection. 

DefaultfEmpty: It returns the default value in case if the list or collection 
contains empty or null values. 

Example: LINQ with Element operators. 

using System; 

using System.Collections.Generic; 

using System.Linq; 

using System.Text; 

using System.Threading.Tasks; 

using System.Xml.Linq; 

namespace ConsoleApplication1 

{ 

    class Program 

    { 

        static void Main(string[] args) 

        { 

            List<int> intList = new List<int>() { 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 }; 

            List<string> strList = new List<string>() { "One", "Two", "Three", 
null, "Five" }; 

            Console.WriteLine("2nd Element in intList: {0}", 
intList.ElementAt(1)); 

            Console.WriteLine("1st Element in strList: {0}", 
strList.ElementAt(0)); 

            Console.WriteLine("5th Element in intList: {0}", 
intList.ElementAtOrDefault(4)); 

            Console.WriteLine("5th Element in strList: {0}", 
strList.ElementAtOrDefault(4)); 

            Console.WriteLine("11th Element in intList: {0}  :  default int 
value", 

                            intList.ElementAtOrDefault(10)); 

            Console.WriteLine("12th Element in strList: {0}  : default string 
value is (null)", 
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                             strList.ElementAtOrDefault(11)); 

            Console.WriteLine("First Even Element in intList: {0}", 
intList.First(i => i % 2 == 0)); 

            Console.WriteLine("First Element in strList: {0}", strList.First()); 

            Console.WriteLine("Last Element in intList: {0}", intList.Last()); 

            Console.WriteLine("Last Element in strList: {0}", strList.Last()); 

            Console.WriteLine("Last or default Element in strList: {0}", 
strList.LastOrDefault()); 

            Console.WriteLine("First or default Element in strList: {0}", 
strList.FirstOrDefault()); 

            Console.ReadLine(); 

        } 

    } 

} 

Output: 

 

LINQ SequenceEqual Method 

In LINQ, the SequenceEqual method is used to compare the sequence of 
two collections that are equal or not. It determines two sequences whether 
they are equal or not by comparing the elements in a pair-wise manner, 
and two sequences contain the equality number of the element or not. 

The LINQ SequenceEqual method will return the Boolean value true in 
case two sequence elements are equal, and all the elements match in both 
the sequences; otherwise, it will throw false. 

Example: LINQ with SequenceEqual operators. 

using System; 

using System.Collections.Generic; 
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using System.Linq; 

using System.Text; 

using System.Threading.Tasks; 

using System.Xml.Linq; 

namespace ConsoleApplication1 

{ 

    class Program 

    { 

        static void Main(string[] args) 

        { 

            string[] array1 = { "welcome", "to", "Mumbai" }; 

            string[] array2 = { "welcome", "TO", "Mumbai" }; 

            Console.WriteLine("array1 == array2: " + 
array1.SequenceEqual(array2)); 

            Console.WriteLine("array1 == array2(Ignore Case): " + 
array1.SequenceEqual(array2, StringComparer.OrdinalIgnoreCase)); 

                        Console.ReadLine(); 

        } 

    } 

} 

Output: 

 

LINQ Concat Method 

In LINQ, the Concat method or operator is used to concatenate or append 
the two collection elements into a single collection, and it does not remove 
the duplicates from two sequences. 
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Example: LINQ with Concat operators. 

using System; 

using System.Collections.Generic; 

using System.Linq; 

using System.Text; 

using System.Threading.Tasks; 

using System.Xml.Linq; 

namespace ConsoleApplication1 

{ 

    class Program 

    { 

        static void Main(string[] args) 

        { 

            string[] array1 = { "Welcome", "to", "mumbai." }; 

            string[] array2 = { "Mumbai", "is" , "capital","city", "of", 
"Maharashtra." }; 

                    var r = array1.Concat(array2); 

            foreach (var item in r) 

            { 

                Console.Write(item + " "); 

            } 

            Console.ReadLine(); 

        } 

    } 

} 

Output: 
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LINQ Generation Operations 

In LINQ, generation operations are used to create the new sequence of the 
elements.  

Range It returns the collection that contains a sequence of numbers. 

Repeat It returns a collection that contains the one repeated value-
based on a specified length. 

Example: LINQ to print the numbers from 10 to 21 and print the number 
100 upto 5 times. 

using System; 

using System.Collections.Generic; 

using System.Linq; 

using System.Text; 

using System.Threading.Tasks; 

using System.Xml.Linq; 

namespace ConsoleApplication1 

{ 

    class Program 

    { 

        static void Main(string[] args) 

        { 

            IEnumerable<int> obj1 = Enumerable.Range(10, 12); 

            Console.WriteLine("It will print the numbers from 10 to 21"); 

            foreach (var item in obj1) 

            { 

                Console.WriteLine(item); 

            } 

            IEnumerable<int> obj2 = Enumerable.Repeat(100, 5); 

            Console.WriteLine("It will print the number 100 upto 5 times"); 

            foreach (var item in obj2) 

            { 
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                Console.WriteLine(item); 

            } 

            Console.ReadLine(); 

    

        } 

    } 

} 

Output: 

 

Example: Create a class called Customer with two properties CustNo 
and CustName. Create an application to write LINQ query to fetch  
CustName whose CustNo is greater than 5. 

using System; 

using System.Collections.Generic; 

using System.Linq; 

using System.Text; 

using System.Threading.Tasks; 

using System.Xml.Linq; 

namespace ConsoleApplication1 

{ 
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    public class Customer 

    { 

        public int CustNo { get; set; } 

        public string CustName { get; set; } 

    } 

    class Program 

    { 

        static void Main(string[] args) 

        { 

            List<Customer> custList = new List<Customer>() 

        { 

                new Customer { CustNo=1, CustName="Asha"}, 

                new Customer { CustNo=2, CustName="Rohini"}, 

                new Customer { CustNo=3, CustName="Gita"}, 

                new Customer { CustNo=10, CustName="Pallavi"}, 

                new Customer {CustNo=20, CustName="Dev"} 

                                    }; 

                      var firstList = from c in custList where c.CustNo > 5 orderby 
c.CustName select c; 

            foreach (var i in firstList) 

            { 

                Console.WriteLine(i.CustName); 

            } 

    Console.ReadLine(); 

           } 

    } 

} 
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Output: 

 

Example: Create an array of names(string) and an array of integers 
separately and perform the following LINQ queries on them.  
Further display the query result in a label.  

(a) Display all the names from the string array.  

(b) Display all the names from string array which contain “l”.  

(c) Display all the numbers from integer array.  

(d) Display all the numbers incremented by 1 from integer array.  

(e) Display all the names from names array in upper case and lowercase 
Simultaneously.  

(f) Display all the names that ends with “ta”. 

(g) Display all the names that starts with “a”. 

using System; 

using System.Collections.Generic; 

using System.Linq; 

using System.Text; 

using System.Threading.Tasks; 

using System.Xml.Linq; 

namespace ConsoleApplication1 

{ 

    class Program 

    { 

        static void Main(string[] args) 

        { 

            string[] names = { "pallavi", "devendra", "anita", "sunita", "gita", 
"smita" }; 

            int[] numbers = { 5, 4, 1, 3, 9, 8, 6, 7, 2, 0 }; 
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            var a = from n1 in names select n1; 

            Console.WriteLine("(a) Display all the names from the string 
array:"); 

            foreach (var x in a) 

            { 

                Console.Write( x + " "); 

            } 

            Console.WriteLine(""); 

            var b = from n2 in names where n2.Contains('l') select n2; 

            Console.WriteLine("(b) Display all the names from string array 
which contain l"); 

            foreach (var x in b) 

            { 

                Console.Write(x + " "); 

            } 

            Console.WriteLine(""); 

            var c = from n3 in numbers select n3; 

            Console.WriteLine("(c) Display all the numbers from integer 
array. "); 

            foreach (var x in c) 

            { 

                Console.Write(x + " "); 

            } 

            Console.WriteLine(""); 

            var d = from n4 in numbers select n4; 

            Console.WriteLine("(d) Display all the numbers incremented 
by 1 from integer array. "); 

            foreach (var x in d) 

            { 

                Console.Write((x+1) + " "); 

            } 
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            Console.WriteLine(""); 

            var f = from n5 in names select n5.ToUpper(); 

         Console.WriteLine("(e) Display all the names from names array in 
upper case"); 

            foreach (var x in f) 

            { 

                Console.Write(x + " "); 

            } 

            Console.WriteLine(""); 

            var g = from n6 in names select n6.ToLower(); 

         Console.WriteLine("(e) Display all the names from names array in 
lowercase."); 

            foreach (var x in g) 

            { 

                Console.Write(x + " "); 

            } 

            Console.WriteLine(""); 

            var h = from n7 in names where n7.EndsWith("ta") select n7; 

         Console.WriteLine("(f) Display all the names that ends with “ta”."); 

            foreach (var x in h) 

            { 

                Console.Write(x + " "); 

            } 

            Console.WriteLine(""); 

            var i = from n7 in names where n7.StartsWith("a") select n7; 

         Console.WriteLine("(g) Display all the names that starts with “a”."); 

            foreach (var x in i) 

            { 

                Console.Write(x + " "); 

            } 



 

 

LINQ and the ADO.NET Entity 
Framework 

 

199 

            Console.ReadLine(); 

           } 

    } 

} 

Output: 

 

8.4 LET US SUM UP   

LINQ functionality can be achieved by importing 
the System.Linq namespace in our application. Generally, the LINQ 
contains a set of extension methods which allows us to query the source of 
data object directly in our code based on the requirement. In LINQ we 
have leant LINQ introduction, syntax, min function, max function, sum 
function, count function, sorting operators and how Its helps in time-
saving. Ultimately, you have known about how language integrated 
queries can be used for several types of data sources. 
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8.6 CHAPTER END EXERCISES  

1. What is LINQ? 

2. What are the advantages of LINQ? 

3. Explain LINQ with example. 

4. Explain different types of LINQ operators. 

5. What are the different ways to implement LINQ? 

6. What are the steps for creating LINQ to objects? 

7. What are the steps for creating LINQ to XML? 

8. What are the Advantages and Disadvantages of LINQ? 

9. Write a simple LINQ program to display names starting with 'A'.  

10. LINQ program to display numbers from an integer array. 

11. LINQ program to display fruit list in sorted order. 

12. LINQ program to display positive numbers from given list of 
numbers. 

13. LINQ query to get the data from the array where the value is greater 
than 100 and less than 250  

14. LINQ query to get the words from the string.  

15. LINQ query to get the names from the string array who starts with 
letter ‘a’.  

16. LINQ query to get the names from the list who stays at ‘Mumbai’. 

17. LINQ to create XML file to store student details.  

18. LINQ with Aggregate functions.  

19. LINQ with sorting operators.  

20. LINQ to sort employee list by employee name in ascending order.  

21. LINQ to sort employee list by employee name in descending order.  

22. LINQ to sort employee list by employee name in descending order 
and then by ID.  

23. LINQ to group employee names by employee age from the list.  

24. LINQ with set operators.  

25. Example: LINQ with Partition operators.  

26. Example: LINQ with Quantifier operators.  
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27. Example: LINQ with Element operators.  

28. Example: LINQ with SequenceEqual operators.  

29. Example: LINQ with Concat operators.  

30. Example: LINQ with Generation operators.  

31. Example: LINQ to print the numbers from 10 to 21 and print the 
number 100 upto 5 times.  

32. Create a class called Customer with two properties CustNo and 
CustName. Create an application to write LINQ query to fetch  
CustName whose CustNo is greater than 5.  

33. Create an array of names(string) and an array of integers separately 
and perform the following LINQ queries on them. Further display the 
query result in a label.   

● Display all the names from the string array.   

● Display all the names from string array which contain “l”.   

● Display all the numbers from integer array.   

● Display all the numbers incremented by 1 from integer array.   

● Display all the names from names array in upper case and lowercase 
Simultaneously.   

●  Display all the names that ends with “ta”.  

●  Display all the names that starts with “a”.  
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Module IV 

9 
ASP.NET WEB APPLICATIONS 

Unit Structure: 

9.0 Objectives  

9.1 Introduction  

9.2 Life cycle of Asp.Net web pages  

9.2.1 Application Life Cycle 

9.2.2 Page Life Cycle 

9.3 Role of client side scripting 

9.4 Postback posting 

9.5 Cross page posting 

9.6 ASP.NET compilation model 

9.7 ASP.NET HTML Controls 

9.8 Server Controls 

9.8.1 Basic controls 

9.8.2 Calendar 

9.8.3 AdRotator 

9.8.4 FileUpload 

9.8.5 ValidationControls 

9.8.5.1 ypes of Validation 

9.8.5.2 Client side Validation 

9.8.5.3 Server side Validation 

9.8.5.4 ValidationSummary 

9.8.5.5 RequiredFieldValidator 

9.8.5.6 RangeValidator 

9.8.5.7 CompareValidator 

9.8.5.8 Regular ExpressionValidator 
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9.8.5.9 CustomValidator 

9.9 Summary 

9.10 Model Questions 

9.0 OBJECTIVES  

After going through this module, you will be able to understand: 

• Life cycles of ASP.NET such as Application & Page Life Cycles. 

• Role of a client side scripting 

• Working of a cross page posting 

• Importance of ASP.NET compilation model 

• Limitations of HTML controls over ASP.NET server controls 

• Benefits & Working of Basic server controls as well as Rich server 
controls 

• Importance of Validation controls  

9.1 INTRODUCTION  

This module explores various concepts required to develop an efficient 
web application. It explains in detail the journey of the web page from a 
client( browser) to server and back, with the Life cycle concept.It not only 
explains the client side scripting but also focus on Posting data on 
server.ASP.NET compilation model explores how the execution of pages 
takes place at server side of ASP.NET.This module also focus on various 
controls such as ASP.NET basic server controls,Rich controls and 
Validation controls. 

9.2 LIFE CYCLE OF ASP.NET WEB PAGES  

Asp.net is a server side technology used for developing a dynamic web 
applications. It is the latest version of active server pages (ASP). Active 
server pages (ASP) is a server side scripting language and engine used for 
developing web application. It is essentially a web-based platform it helps 
to create dynamic web pages for programmers. asp.net produces 
interactive data driven web applications on the internet which helps to 
build websites and web applications in a better and colorful way.  

ASP.NET life cycle is very crucial where it comes for developing web 
applications. The life cycle includes two different stages that help in 
producing dynamic outputs.  
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These two stages together are known as the asp.net life cycle. The two 
stages in which the life cycle is divided are  

1. Application life cycle 

2. Page life cycle  

9.2.1 APPLICATION LIFE CYCLE 

Application life cycle is the part that starts when the user makes a request. 
This request involved several stages and these stages are Application 
start, Object Creation, HTTP Application, Dispose and Application 
End. 

                 

 

 Let’s have a look at each of the steps in detail.  
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1. The first step we have is Application start. Whenever a user 
request an application for accessing a web server first the request is 
checked and then the request for accessing it is provided. 

2. The Second stage we have is object creation. It helps in holding all 
the information about the request, cookies and browsing information. It 
also holds HTTP Context, HTTP Request and HTTP Response by the 
browser.  

3. The Third stage is the HTTP Application. It holds back all the 
subsequent information sent back to the user by the web driver. For 
example if we have two different applications like one is a gaming 
application and the other one is a social media application then that means 
there will be two HTTP applications that are to be created to process the 
application.  

4. The Fourth stage is Dispose. Dispose helps erase the unmanaged 
resources when the objects are no longer needed.  

5. Moving for the last and the final stage is the Application End. 
Application End helps to unload the memory of an application. Here 
unloading memory means cleaning up the unwanted files in the 
Application. 

9.2.2 PAGE LIFE CYCLE 

Let's have a look at the page life cycle. Page life cycle includes 
initialization, restoring and execution. When an asp.net page is called it 
goes to some phases before the response is sent to the user. Let’s have a 
look at the phases involved in the page life cycle. beginning with Page 
request then Page start, Page initialization, Page load, Validation, 
Event handling, Rendering and Unload. 

Let’s have a look at all the steps in details.  
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1. The first phase of the page life cycle is Page request. When the 
user request page the server checks the request, compiles the page and 
response to the user. If the pages is requested several times then the cache 
will check the request to see if the output exist or not. After this it will 
send a response back to the user. 

2. The second phase is Page start. It holds two objects: request and 
response. The request object holds all the information which was sent 
when the page was requested and the response object holds all the 
information sent back to the user. 

3. Third phase is the Page initialization. During the page 
initialization phase all controls are initialized and each controller is 
provided with a specific id. In the page initialization phase themes are also 
applied to the applications. 

4. The fourth phase is Page load. In this Phase the application is 
provided with some control properties and the information is also set using 
viewstate  and control state. 

5. Fifth phase is life cycle is validation. When a page is executed the 
result of those pages are provided in the form of two conditions true and 
false. If the execution was successful then the result is true while if there 
is an error in execution it returns false.   

6. Sixth phase in the life cycle is event handling. This phase is the 
response to the validation phase. In this phase pages are loaded again and 
display the same information. In order to overcome this post back event is 
called. This event helps in checking the credentials of the user. 

7. The Seventh phase of the life cycle is rendering. It occurs when all 
the response information has been sent back to the user the Phase also 
stores all the information that is being sent. 

8. The eight and the final stage of the page life cycle is unloaded. 
Unload helps to clean all the unwanted information of an application. It 
also cleans the memory once the output is given. 

9.3 ROLE OF CLIENT SIDE SCRIPTING 

● Client side scripts execute on the web browsers and it also speeds up 
the execution of the page. It can be used for data validation and also 
some of the functoinality for the user event.  

● client side scripting code along with HTML web page is sent to the 
client by the server. 

● For example, using client side data validation invalid data can catch on 
the client side and warn the user without making a round trip to the 
web server.  

● client side script helps to make the page more interactive.   
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● As client side scripting runs on the user's computer so the source code 
is visible to the user. 

● response time can be improved using client side scripting. 

● security issues may arise in the client side scripting. 

● client side scripting can be implemented by using HTML, CSS, and 
javascript. 

9.4 POSTBACK POSTING  

When an action is performed by an ASP.Net web server Control , the 
PostBack event is triggered. When events occur, the application should be 
able to respond to it . For example the data on the page is posted back to 
the server for processing. PostBack is the name given to the process of 
submitting an ASP.NET page to the server for processing. 

This process is carried out only if some credentials of the page have to be 
checked against any bases, for example, the process of verifying a 
username and password with the help of a database.This is one of the few 
things that cannot be accomplished with the help of any client machines. 
As a result, this needs to be ‘posted back’ to the server. 

 

Let’s explore these concepts with an example. open Visual Studio and 
follow the steps below to create our example: 

1. Create a new ASP.NET Empty Web Application (Visual C#), and 
name it ViewStatePostBack, 

2. Add a new Web Form to the project, and name it Universities. 
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3. Now, the dropdownlist is empty, nothing is inserted yet. We will add 
some items in the dropdownlist, i.e. Country items to the dropdownlist in 
code behind. we need to switch to the CodeBehind file of 
Universities.aspx page, and we have to add the following code: 

4. In Universities.aspx.cs file we write a method (or a function), called 
BindCountries. return type for this method is void. This method adds 
three countries to the dropdownlist. 
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5. Now, please run the application. Please test the application by 
writing a university name to the textbox and then clicking the submit 
button. You will see that after each click, the items in the dropdown list 
will be duplicated: 

 

6. we can see a duplication of the items in the dropdownlist after each 
PostBack event occurs. It is because the server knows the already existing 
items in the list, and add the same items again because the 
BindCountries() method will be called again inside the Page_Load 
method.  

Let’s go back to our example. We can prevent duplication of Country lists 
in three ways in our scenario. The first option is using IsPostBack 
property of Page class: 
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IsPostBack is a Boolean-type property of the Page class and its value is 
true if the server receives a request as a result of a postback event such as 
button click. Otherwise, its value will be false, for example when the page 
is requested for the first time.  

The second approach, which is not recommended, would be clearing the 
existing items in the dropdownlist before binding the new items.  

 

 

In another approach, we can turn on/off ViewState per web control. Let’s 
disable ViewState for the dropdownlist. For this, we need to set 
EnableViewState to false for the dropdownlist: 

 

 

Design Universities.aspx page as below, 

 

 



 

 

Asp.Net Web Applications 

 

211 

  Double click on the button and add the following code to the click event: 

 

try to run this code and get the output. 

9.5  CROSS-PAGE POSTING 

Cross page posting concept is used when we try to submit one page 
(Default.aspx) controls to another page (Default2.aspx) and access those 
page (Default.aspx) control values in another page (Default2.aspx).  

Let's see with a simple example. Take two pages in your Website. 

1. Default.aspx 

2. Default2.aspx 

One Textbox,One Label and Two Buttons inserted  in the “Default.aspx” 
page. 

Set the URL for the target page (Default2.aspx) in the “PostBackUrl” 
property of the button. 

we set that property like PostBackUrl=”~/Default2.aspx”. 
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write below code on button click event. 

 

 

Put below complete code in body part of the “Default2.aspx” page 

 

Run the code and get the final output. 
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9.6 ASP.NET COMPILATION MODEL: 

ASP.NET applications are always compiled and we cannot execute C# 
code without it being compiled first. The managed execution process 
includes the following steps. 

● Choosing a compiler 

● Compiling your code to MSIL 

● Compiling MSIL to native code 

● Running code 

 

an asp.net application compiles twice before execution. Interoperability is 
one of the important features of asp.net framework. a single application 
can be made by using different languages supported by the asp.net 
environment. first application compiles with respected language compiler 
for example CSC compiler use for C# language,VBC compiler for VB.Net 
language.then it is again compile by JIT Compiler.    

During the compilation time, the compiler translates source code into 
Microsoft Intermediate Language (MSIL) code. In the runtime stage the 
CLR (Common Language Runtime) hosts a Just-In-Time (JIT) 
compiler which converts Microsoft Intermediate Language(MSIL) code 
into native machine code(executable code) that is then executed by the 
CPU. Then CLR (Common Language Runtime) converts MSIL into 
native code. 

9.7 HTML  CONTROLS: 

HTML controls are client side controls and ASP.NET controls are server 
side controls. 

The HTML category of the Toolbox looks similar to the ones found in the 
Standard category in toolbox 

HTML controls are browser elements and considered as a  part of HTML 
language. These are client side controls which are accessible only in the 
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HTML page, so it will improve the performance of the web page. The 
HTML server controls are basically the standard HTML controls enhanced 
to enable server side processing. The HTML controls such as the header 
tags, anchor tags, and input elements are not processed by the server but 
are sent to the browser for display.HTML controls on an ASP.NET Web 
page are not available to the web server. 

You can add the attribute runat="server" to any HTML control, such cases 
it will be an HTML server control. These controls map directly to html 
tags and without runat="server" it cannot access the control in code 
behind. 

HTML Controls ASP.Net Controls 

HTML control runs at the client side. HTML control runs at the client side. 

You can run HTML controls at 
server side by adding attribute 
runat=”server”. 

You can not run ASP.Net Controls 
on the client side as these controls 
have this attribute runat=”server” 
by default. 

HTML controls are client side 
controls, so it does not provide 
STATE management. 

ASP.Net Controls are Server side 
controls, providing STATE 
management. 

HTML control does not require 
rendering. 

ASP.Net controls require rendering. 

As HTML controls run on the client 
side, execution is fast. 

As ASP.Net controls run on the 
server side, execution is slow. 

HTML controls do not have any 
separate class for its controls. 

ASP.Net controls have separate 
classes for each control. 

HTML controls do not support the 
Object Oriented paradigm. 

With ASP.Net controls, you have full 
support of the Object oriented 
paradigm. 

HTML controls can not be accessed 
from code behind files. 

ASP.Net controls can be directly 
worked and accessed from code 
behind files. 

HTML controls have a limited set of 
properties and/or methods. 

ASP.Net controls have a rich set of 
properties and/or methods. 

e.g.  
Enter Name : 
<input type="text"  ID="txtName"> 
 

e.g.  
Enter Name : 
<asp:TextBox Id="txtName" 
runat="server"> 
 </asp:TextBox> 
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9.8 WEB SERVER CONTROLS: 

Before we start with server controls we need to understand “what controls 
are?”  controls are small blocks of code which can be used on a web page 
to perform the given task. For example, in a web application you want the 
user to input a password,we need to use a Password Control. It is inbuilt 
control available in asp.net with its own styles and validations.When the 
ASP.Net code compiles, the elements with runat=” server” attribute are 
also compiled into the assembly.  

Categories of ASP.NET Server Controls: 

 

Web Server Controls are similar to HTML Server Controls in terms of the 
output generated. However, Web Server Controls are standardized ASP 
tags. They are also compiled at the server-side and require a similar 
runat=” server” attribute. 

An example of a Web Server Control 

<asp:textbox id=”hw_text” text="Hello World" runat=”server” /> HTML 
Server Control 

<input id=”hw_text” type="text" value="Hello World" runat=”server” /> 

CATEGORIES OF WEB SERVER CONTROLS 

9.8.1 BASIC WEB CONTROLS 

Basic Web Controls are the ones similar to HTML Server Controls. They 
provide the same functionality with additional methods, events, and 
properties, which the developers can leverage to write their own code. 

Examples of Basic Web ASP.NET Server Controls: 

● Button control: 

 Button control displays a push button control on the Web page. By 
default, a Button control is a Submit button. You can provide an event 
handler for the Click event to programmatically control the actions 
performed when the Submit button is clicked. 
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e.g.<asp:Button id="Button1_click" text="Button" 
OnClick="Button1_click" runat="server"/> 

  

● Label Control 

The Label control used to display text in a set location on a Web page, 
also it can customize the displayed text through the Text property. 

 

 

<asp:Label ID="Label1" runat="server" Text="Label"></asp:Label> 
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● DropDownList Control 

The drop-down list can contain any number of items and allows the user to 
select a single item from the drop-down list. A default ListItem can be 
added to a DropDownList programmatically with the following syntax 
after binding data to the DropDownList: 

 

 

 

  

 

<asp:DropDownList ID="DropDownList1" runat="server"> 

</asp:DropDownList> 

● Textbox Control 

The TextBox server control is an input control which can be used to 
accept user input. 

By default Textbox comes with a single line of text , you can also use the 
TextBox control to display a multiline text box or a text box that masks 
user input by changing the value of the TextMode property to 
TextBoxMode.MultiLine. 

If you want to limit the user input to a specified number of characters, set 
the MaxLength property.The following ASP.NET program retrieve user 
input from a TextBox control and displays it to a Label control. 

e.g. Default.aspx 

<body> 

 <form id="form1" runat="server"> 
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 <div> 

    <asp:TextBox ID="TextBox1" runat="server"></asp:TextBox> 

        <asp:Button ID="Button1" runat="server" Text="Button" 
onclick="Button1_Click" /> 

      

    <asp:Label ID="Label1" runat="server" 
Text="Label"></asp:Label> 

 </div> 

 </form> 

</body> 

 

 

9.8.2.CALENDAR CONTROL 

The Calendar control is used to display a calendar in the browser. The 
control allows you to select dates and move to the next or previous 
month.You can customize the appearance of the Calendar control by 
setting the properties that control the style for different parts of the 
control. The following ASP.NET program displays the selected Calendar 
date in short date format in a label control. 

e.g.

 

Default.aspx 

<body> 
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 <form id="form1" runat="server"> 

 <div> 

  <asp:Calendar ID="Calendar1" runat="server" 

onselectionchanged="Calendar1_SelectionChanged"></asp:Calendar> 

  <br /> 

 <asp:Label ID="Label1" runat="server" Text="Label"></asp:Label> 

 </div> 

 </form> 

</body> 

 

 

9.8.3 ADROTATOR CONTROL 

Creating Advertisement using Adrotator control in ASP.NET 

Step 1:  Add new item - XML file to the web page 
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.XML File code: 

<?xml version="1.0" encoding="utf-8" ?> 

<Advertisements> 

  <Ad> 

    <ImageUrl>rose1.jpg</ImageUrl> 

    <NavigateUrl>http://www.1800flowers.com</NavigateUrl> 

    <AlternateText> 

      Order flowers, roses, gifts and more 

    </AlternateText> 

    <Impressions>10</Impressions> 

    <Keyword>flowers</Keyword> 

    <Width>1000</Width> 

    <Height>150</Height> 

  </Ad> 

  <Ad> 

    <ImageUrl>rose2.jpg</ImageUrl> 

    <NavigateUrl>http://www.babybouquets.com.au</NavigateUrl> 

    <AlternateText>Order roses and flowers</AlternateText> 

    <Impressions>10</Impressions> 

    <Keyword>gifts</Keyword> 

    <Width>1000</Width> 
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    <Height>150</Height> 

  </Ad> 

  <Ad> 

    <ImageUrl>rose3.jpg</ImageUrl> 

    <NavigateUrl>http://www.flowers2moscow.com</NavigateUrl> 

    <AlternateText>Send flowers to Russia</AlternateText> 

    <Impressions>10</Impressions> 

    <Keyword>russia</Keyword> 

    <Width>1000</Width> 

    <Height>150</Height> 

  </Ad> 

 

  <Ad> 

    <ImageUrl>rose4.jpg</ImageUrl> 

    <NavigateUrl>http://www.edibleblooms.com</NavigateUrl> 

    <AlternateText>Edible Blooms</AlternateText> 

    <Impressions>10</Impressions> 

    <Keyword>gifts</Keyword> 

    <Width>1000</Width> 

    <Height>150</Height> 

  </Ad> 

</Advertisements> 

These are all the descriptions of  Standard XML tags for creating 
Advertisements in Webpage. 
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Elements  Description 

Advertisement Encloses the advertisement file. 

Ad Delineates separate ad. 

ImageUrl The path of the image that will be displayed. 

NavigateUrl The link that will be followed when the user 
clicks the ad. 

AlternateText The text that will be displayed instead of the 
picture if it cannot be displayed. 

Keyword Keyword identifying a group of 
advertisements. This is used for filtering. 

Impressions The number indicating how often an 
advertisement will appear. 

Height Height of the image to be displayed 

Width Width of the image to be displayed 

 

Step 2:  In the design / Source view copy the below code or just drag and 
place the Adrotator control 

   <asp:AdRotator ID="AdRotator2" runat="server" 
AdvertisementFile="~/ADXMLFile.xml" /> 

here the  AdvertisementFile attribute which specifies the XML file we 
have created to dentoe the various images with their corresponding 
attributes. 

Step 3: 

Then run the page press "F5" . At the initial stage you will be see the singe 
image for the very first time. then  Refreshing the page you may able to 
see the random of images according to impression you have given to the 
particular image. 

The above steps can be used to display random Advertisement can be 
shown when the page is Refreshed. If we want to show the Advertisement 
Randomly without refreshing the page means should use with Ajax 
enabled controls like Script manager , Update Panel etc..... 

9.8.4 FILEUPLOAD CONTROL 

The fileupload control in asp.net used to upload any file like image, 
document file, zip file ..etc to asp.net website. 
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Here, we understand how to upload file using fileupload control with an 
asp.net example. 

first create a new asp.net empty website, add new web forms Default.aspx 
in asp.net website and drag and drop fileupload control from toolbox to 
default page. 

e.g. 

Step 1 – Open the Visual Studio –> Create a new empty Web application. 

Step 2 – Create a  New web page for display FileUpload control. 

Step 3 – Drag and drop FileUpload control on web page along with one 
Button control from Toolbox. 

Step 4 – Write server side code in  button click event for upload image 
using FileUpload control. 

Step 5 – Create new folder “img” in solution explorer to store images. 

 

Here, is the asp.net fileupload control example design layout. here we took 
one fileupload control, a button control and a label control for design web 
page. fileupload control brows and select the image or file from our local 
drive fro upload and the button control upload the file to desired folder in 
out website. In this fileupload control example we make img folder for 
save file on website. 
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C# code: 

protected void btnupload_Click(object sender, EventArgs e) 

    { 

        if (FileUpload1.HasFile) 

        { 

            FileUpload1.SaveAs(Server.MapPath("~/img/") + 
FileUpload1.FileName); 

            Label1.Text = "Image Uploaded Successfully !!"; 

        } 

        else 

        { 

            Label1.Text = "Select image first !!"; 

        } 

    } 

9.8.5 VALIDATIONCONTROLS 

Validation is checking whether the user has entered correct data or input 
or not and then process the request and send it to the server for output 

 

Validation process in ASP.NET Web Forms 
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Validation can be performed at the client-side as well as server-side. 

● Client-side validation makes the process fast as there is less number of 
hits to the server. 

●  Server-side validation is used to remove the limitation of client 
browsers dependencies and scripting language support.  

9.8.5.1 TYPES OF VALIDATION 

Validation can be classified into two types based on client and server 
validation: 

1. Client side Validation 

2. Server side Validation 

1. Client side Validation 

● Validations performed  at Client-Side i.e., browser. 

● User gets information immediately as validation performed before a 
request is sent to the server.  

2. Server-side Validation 

● Server-side validation takes place before data processing in the 
database. 

● This type of validation is used, where client browser dependencies 
are involved. 

All ASP.NET Validation controls inherit methods and properties of 
BaseValidator class. 

Some common and essential properties provided by the BaseValidator 
Control class are as follows: 

Properties Description 

ControlToValidate Which control to be validate. 

Display A Mode in which error message is 
shown like static, dynamic, none. 

ErrorMessage Error message to be displayed. 

Text If validation fails, the message to be 
shown. 

SetFocusOnError Focus is set to the control having 
incorrect values 

 

Note: 
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● Focus is set to the control having incorrect values 

● Multiple validation controls can be assigned to a webform input 
control. 

● CauseValidation property of the control must be “true” only then 
server validation will take place. 

Validation Controls used in ASP.NET 

The Validation controls used in APS.NET Web Form are as follows: 

9.8.5.2 VALIDATIONSUMMARY 

● ValidationSummary Control is used to summarize all the error 
messages     at one place in the list, bullet, or single message form.  

● Some important properties of ValidationSummary Control are 
Display mode, ShowMessageBox, ShowSummary 

9.8.5.3 REQUIREDFIELDVALIDATOR 

● Control used to make web form input control required i.e. it cannot 
be leftempty. 

● User will have to enter some input without which form will not be 
transferred to the server. 

9.8.5.4 RANGEVALIDATOR 

● RangeValidator Control is used to apply some upper and lower 
limit for associated input control. 

● Value in input control is checked 
with Maximum and Minimum property values. 

● Type property of RangeValidator Control defines which type of 
comparison takes place. 

9.8.5.5 COMPARE VALIDATOR 

● CompareValidator is used to compare some value of control with 
some constant value or any value within different control. 

● When we have to compare the value of one input control to others, 
we need to provide value for CotrolToCompare property. 

● If the value is to be compared with some 
constant, ValueToCompare must be given. 

● Some important properties of CompareValidators are 
ControlToCompare , ControlToValidate , Type , Operator 
,Display etc. 
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There are some operators property also that is used for different type of 
comparisons. 
Equal:-It is used to check whether the compared values are equal. 

● Not Equal :- It is used to check that control are not equal to each 
other. 

● Greater than --> It is used for greater than relationship. 

● GreaterThanEqual:- It is for  GreaterThanEqual relationship. 

● LessThan--> It is for less than  relationship. 

● LessThanEqual:- It is for less than equal relationship. 

9.8.5.6 REGULAR EXPRESSION VALIDATOR 

● RegularExpression Validator is used when the input from the user 
is in a standard pattern, and that pattern must be followed to prevent 
wrong entry to the database.  

● The pattern specified in ValidationExpression property is validated 
then only process proceeds. 

● s It is use to check whether or not the text matches a certain 
pattern.There are some elements that used to make expression,which are 
given below:- 

● \d : [0->9] .it takes value zero to nine. 
\D : Other than [0->9]. 
\w : [a->z][A->Z][0->9] 
\s : space 
\S: other value except space. 
{Length}:{min ,max} 
[ ] : choice of given character(one out of tshem). 
( ) : group of validator 
|  : OR 
We can use special characters which are given below: 
* : 0 or  more numeric values 
+ :  1 or more numeric values 
? : 0(min) or 1 (max) 
 

9.8.5.7 CUSTOM VALIDATOR  

● It is used when the validation is performed to match the user’s defined 
standards. 

● CustomValidator allows you to perform validation from both the 
client-side as well as server side. 

● This validation control is used  to customize and implement data 
validation according to our condition and requirement. 
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● e.g. Suppose, if  we  want to check given number is even or odd then 
we can not use our existing controls.so that ,to solve this type of 
problem we can use customvalidation control in ASP.NET. 

                                                          

 

9.9  SUMMARY 

In This module we explored various concepts essential to develop an 
efficient web application. It explained in detail the journey of the web 
page from a client (browser) to server and back, with the Life cycle 
concept. It explained the client side scripting and Posting data on server. 
The topic ASP.NET compilation model explored how the execution of 
pages takes place at server side of ASP.NET. This module focused on 
various controls such as ASP.NET basic server controls such as Button 
,TextBox,DropDownList etc. It also explained Rich controls such as 
Calender and AdRotator. This module talks about Various Validation 
controls along with its Importance.  

9.11 MODEL QUESTIONS 

1. Explain ASP.NET Application life cycle 

2. Explain ASP.NET page life cycle 

3. What is Cross page Posting 

4. Explain the ASP.NET Compilation Model 

5. Write a short note on Client side scripting? 

6. Write a short note on Radio Button & CheckBox. 

7. Explain the difference between DropdownBox & ListBox. 

8. Explain the following controls with example 

a. Label 

b. TextBox 
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c. Button 

d. ListBox 

e. Radio Button 

f. CheckBox 

9. List and explain common properties of web server controls. 

10. Explain AdRotator control with example 

11. Explain Calendar control with example. 

12. Explain the use CompareValidator with example. 

13. What is validation of data? How to use the ASP.NET validation 
control to validate the user Input 

14.  What are the properties are required to set to validate a particular 
text box using RangeValidator.  

15.  Explain the use of RegularExpressionValidator with example. 

16.  Explain the use of RequiredFieldValidator with example  

17.  How CustomValidator control is used to define our own function to 
validate data? 
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Module V 

10 
DATA AND STATE MANAGEMENT IN 

ASP.NET 

Module Structure  

10.0 Objectives  

10.1 Introduction  

10.2 ASP.NET Websites with Themes and Master Pages 

10.2.1 What is Theme? 

10.2.2  Working with Themes  

10.2.2.1 Steps to include Themes in the Website 

10.2.2.2 Page-level Themes 

10.2.2.3 Website Level Themes 

10.2.2.4    Creating multiple skins for the same Control 

10.3 What is Master Page? 

10.4 Working with Master Page 

10.4.1 Steps to include Master Page in the Website 

10.4.2 Steps to add a Content page 

10.5 Data Source Controls 

10.5.1 What is Data Source Control? 

10.5.2 SQLDataSourceControl 

10.5.3 ObjectDataSourceControl 

10.6 Data Bound Controls 

10.6.1 What is Data Bound Control? 

10.6.2 GridView Control 

10.7 ASP.NET State Management-Client Side and Server Side. 

10.7.1 What is State Management? 

10.7.2 Types of State Management techniques. 
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10.7.2.1 Client Side State management Techniques 

● Viewstate 

● QueryString 

● Cookies 

10.7.2.2 Server Side State management Techniques 

● Session 

● Application 

107.2.3 Comparing State management Techniques 

10.8 ASP.NET and AJAX  

10.8.1 What is AJAX 

10.8.2 Working with AJAX 

10.8.3 Controls of AJAX 

10.8.3.1 ScriptManager 

10.8.3.2 UpdatePanel 

10.8.3.3 Timer 

10.9 Summary 

10.10 References 

10.11 Model Questions 

10.0 OBJECTIVES  

After going through this module, you will be able to understand: 

• Importance & working of Master page & Themes. 

• Working with Data source control & Databound controls 

• Client side & Server side State management techniques and its 
requirements 

• Importance of AJAX in Website handling  

10.1 INTRODUCTION  

This module explores various topics of ASP.NET such as Master Pages 
which takes care of the look and feel of a website, Data bound controls 
brought the data from more complex objects, databases XML files to 
webpages in a very simple way State management techniques explain 
various ways to save the state of controls, webpages & entire website. 
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Ajax technology explains how to manage the flicker-free pages while 
updating the content frequently.    

10.2  ASP.NET WEBSITES WITH THEMES AND 
MASTER PAGES 

10.2.1  What is Theme? 

Website talks through its look & feel. It becomes important to not only 
maintain attractiveness but uniformity in the looks of a website. Themes 
allow defining look of pages & controls.  

Theme can define the look of a webpage along with the behavior of 
controls. The theme includes skin files, CSS files, and images.   

Skin files play a major role in setting the properties of server controls. 
Skin file comes with the extension ”.skin”. 

 

fig.1 

  As shown in fig.1 the Special App_Theme folder at the root of your 
website is devoted to defining only the themes. Within this folder, you 
create one or more subfolders that define the actual themes. Inside each 
subfolder, you can have a number of files that make up the theme. 

Cascading Stylesheet is one of the options to achieve the same but some 
limitations exist in CSS as follows. 

CSS rules are allowed to format the aspects such as font, foreground and 
background color, borders, etc. but these rules can’t be helpful in some 
aspects of ASP.NET controls. That some aspects may include the visual 
appearance & behavior of a control.  

For e.g. the CheckBoxList includes “organizing items into rows & 
columns” which is a visual appearance property that can’t be set 
through CSS, so you need to set them by hand. 

The TextBox contains a behavior property “wrap” that can’t be set 
through CSS.  
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The themes feature fills this gap. It helps to set the properties of control 
that are not possible through CSS.  

10.2.2 Working with Themes 

10.2.2.1 Steps to include Themes in the Website 

To add theme to project  

1. Select Website right click and select Add new Item choose skin file  

 

2. Visual studio will ask through a dialog box whether to keep skin file in 
a separate folder called App_Themes or directly in website itself.  

 

3. If we click YES then Visual studio will not only create APP_Themes 
folder but also a subfolder with the same name as of skin file. Here as our 
file name is SkinFile.skin automatically folder with name SkinFile have 
been created. 
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4. After successfully adding skin file,Open it and write the essential 
code.for example 

<asp:Label runat=”Server” BackColor=”Yellow” Font-Size=”X-
large” ForeColor=”Red”/> 

<asp:TextBox runat=”Server” Wrap=”False” BackColor=”Yellow” 
Font-Size=”X-large” ForeColor=”Red”></asp:TextBox> 

<asp:RadioButtonList runat=”Server” Font-Size=”X-large” 
RepeatDirection=”Vertical” 
BackColor=”Yellow”></asp:RadioButtonList> 

<asp:Button runat=”Server” Font-Size=”X-large” 
BackColor=”Yellow” ForeColor=”Red”/> 

4.In the above code the properties like BackColor,Font-Size,ForeColor are 
visual properties which can be handled by CSS but we can view some 
properties like RepeatDirection of RadioButtonList,Wrap property of 
TextBox which can be formatted through themes only. 

10.2.2.2 Page-level Themes 

1. To apply the above mentioned theme on a specific webpage we need 
to make changes in Page directive of that webpage by mentioning Theme 
attribute in Page directive. 

2. Here ASP.NET itself will search for SkinFile folder which is present 
inside App_Themes folder. It will also apply the effect of skin files 
present in SkinFile folder.   

For e.g. 

<%@ Page Theme=”SkinFile” Language=”C#” 
AutoEventWireup=”true” CodeFile=”Login.aspx.cs” 
Inherits=”Login” %> 
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3. Now our webpage is ready to view in the browser. 

 

 

10.2.2.3 Website Level Themes 

1. As we all got to know from point no.3.1.1 that to apply the theme on 
single webpage we have to add “Theme” attribute in Page directive but to 
apply this theme on the entire website we have to  make changes in 
Web.config file of Website. 

2. As shown in diagram open the Web.cofig file. 

 

3. Inside <system.web> element we have to add <pages> element with 
“theme” attribute  

<configuration> 

<system.web> 

      <pages theme=”SkinFile”></pages> 
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</system.web> 

</configuration> 

4. Now after making changes in Web.config file this theme will be applied 
on each webpage of the website provided no page has its own theme. In 
case if any webpage is having its own theme then it will have precedence 
over theme applied through web.config. 

10.2.2.4 Creating multiple skins for the same Control 

1. It’s always better to maintain consistency in look & feel of all 
controls of website. Through Themes it became possible but it might 
affect flexibility. For e.g.In skinfile TextBox control is mentioned with 
property Font-Bold=”True”  but There must be some textboxes across the 
website which might not need it. In this case we can create multiple 
themes for TextBox control. Only we have to provide SkinID for each 
theme to identify. Here’s an example      

Code of SkinFile.skin 

<asp:Label runat=”Server” BackColor=”Yellow” Font-Size=”X-
large” ForeColor=”Red”/> 

<asp:TextBox runat=”Server” SkinID=”Yellow” Wrap=”False” 
BackColor=”Yellow” Font-Size=”X-large” 
ForeColor=”Red”></asp:TextBox> 

<asp:TextBox runat=”Server” SkinID=”Blue” Wrap=”False” 
BackColor= “Blue” Font-Size=”X-large” 
ForeColor=”Red”></asp:TextBox> 

<asp:RadioButtonList runat=”Server” Font-Size=”X-large” 
RepeatDirection=”Vertical” 
BackColor=”Yellow”></asp:RadioButtonList> 

<asp:Button runat=”Server” Font-Size=”X-large” 
BackColor=”Yellow” ForeColor=”Red”/> 

4. To use a named skin,  its required  to set the SkinID property of the 
control on your web page. 

5. In our case if we want BackColor of TextBox as Blue we have to 
specify SkinID property of TextBox as “Blue”. 

<asp:TextBox ID=”TextBox1” runat=”server” SkinID=”Yellow”> 

</asp:TextBox> 

<asp:TextBox ID=”TextBox2” runat=”server” SkinID=”Yellow”> 

</asp:TextBox> 

<asp:TextBox ID=”TextBox3” runat=”server” SkinID=”Blue”> 
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</asp:TextBox> 

6. Here is the output for three different TextBoxes . 

 

10.2.3 What is Master Page?  

Before coming to the actual topic I would like to take you to the concept 
of Master key. In hotels, a Master key is used to open all locks of a floor. 
It means several locks are operated with a single key. Similarly, several 
normal web pages can use a single Master page to achieve uniformity in 
the Layout of the Website. 

The Best website always maintains consistency in look and feel across all 
pages. To achieve this goal without a master page is a hectic job because 
then we have to copy the same user interface markup to each page. If the 
Website contains 100 pages it’s required to copy the same markup 100 
times. In such a case if we decide to update the navigation bar or change 
its location then such changes need to be done across all pages which is 
again really tedious. The master page gives the best solution to this 
problem. The master page allows us to define Page Templates and 
reuse them across all pages, For any kind of changes we wish to 
perform we need to make changes only once inside a Master page  

 

Fig.1 

In the above fig. sec.1 & 2 are constant across both the pages but section 3 
is varying.Sec.1 & 2 are designed through the Master page and the same 
master page is applied on all “.aspx” pages across the Website to achieve 
the same look & feel. After getting a ready-made layout that is designed 
through Master Page, these “.aspx” pages are called content pages.  
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Master pages end with the file extension “.master”. 

10.2.4 Working with Master Page 

   10.2.4.1 Steps to include Master Page in the Website 

To create a master page in visual studio,  

1. Select Website right click and select Add new Item Select Master 
page 

2. Give name to file as per requirement and click on Add. 

 

Fig. 

3. Master page always starts with <%@ Master %> directive  

<%@ Master Language=”C#” AutoEventWireup=”true” 
CodeFile=”Main.master.cs” Inherits=”College_Main” %> 

4. When we create a Master page in Visual Studio it contains 
ContentPlaceHolder control along with the other common tags as shown 
in fig.below. 
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Fig. 

<form id=”form1” runat=”server”> 

    <div> 

        <asp:ContentPlaceHolder id=”C1” runat=”server”>         

        </asp:ContentPlaceHolder> 

    </div> 

</form> 

5. The ContentPlaceHolder is the portion of the master page that a 
content page can change 

ContentPlaceHolder is a control which creates a specific region in Master 
page. This region is reserved for Content pages,to write its own content in 
it. Everything else that’s set in the master page is unchangeable in a 
content page.  

For e.g. In Fig.1 Sec.3 represents the region which is occupied by 
ContentPlaceHolder in MasterPage hence Content Pages such as 
History.aspx & Mision.aspx could write its own content in sec.3. 

6. In Master Page we can design a Layout as per our requirement. For 
maintaining simplicity we are just including a header as shown in Fig. 

 

Fig. 

10.2.4.2 Steps to add a Content page 

1. Here while adding a content page, Its mandatory to select the 
checkox shown in the fig.It allows the Master page to apply its own 
Layout & designs on current content page. 
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2. The following figure explains the restricted areas where content 
page can not touch as these areas belongs to Master page.The only section 
covered with title ContentPlaceHolder1, is allowed for changes.We can 
add as much content as we want under this area.event we can add various 
controls here.   

 

3. The source code of content page looks as follows. 
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Here, point no.1 explains the attribute MasterPageFile that have been 
mentioned, to apply the layout of Master page on current content page. 

Point no.2 explains the element <asp:Content>…</asp:Content>.It has 
automatically been created to refer the ContentPlaceHolder which is there 
on Master Page.  

Point no.3 explains the Design view of Content page. 

4. Master page is not restricted to one ContentPlaceHolder.It can use as 
many ContentPlaceHolders as we want. 

10.3 DATA SOURCE CONTROLS 

10.3.1 What is Data Source control? 

A data source control interacts with the data-bound controls and hides the 
complex data binding processes. These are the tools that provide data to 
the data bound controls and support execution of operations like 
insertions, deletions, sorting, and updates. 

Each data source control wraps a particular data provider-relational 
databases, XML documents, or custom classes and helps in: 

● Managing connection 

● Selecting data 

● Managing presentation aspects like paging, caching, etc. 

● Manipulating data 

There are many data source controls available in ASP.NET for accessing 
data from SQL Server, from ODBC or OLE DB servers, from XML files, 
and from business objects. 

Based on type of data, these controls could be divided into two categories: 

● Hierarchical data source controls 

● Table-based data source controls 

The data source controls used for hierarchical data are: 

● XML Data Source - It allows binding to XML files and strings with 
or without schema information. 

● Site Map Data Source - It allows binding to a provider that supplies 
site map information. 
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The data source controls used for tabular data are: 

Data source controls Description 

SqlDataSource It represents a connection to an ADO.NET data 
provider that returns SQL data, including data 
sources accessible via OLEDB and ODBC. 

ObjectDataSource It allows binding to a custom .Net business 
object that returns data. 

LinqdataSource It allows binding to the results of a Linq-to-SQL 
query (supported by ASP.NET 3.5 only). 

AccessDataSource It represents connection to a Microsoft Access 
database. 

 

10.3.2 The SqlDataSource Control 

The SqlDataSource control represents a connection to a relational database 
such as SQL Server or Oracle database, or data accessible through 
OLEDB or Open Database Connectivity (ODBC). Connection to data is 
made through two important properties ConnectionString and 
ProviderName. 

The following code snippet provides the basic syntax of the control: 

<asp:SqlDataSource runat="server" ID="MySqlSource" 

ProviderName='<%$ ConnectionStrings:LocalNWind.ProviderName  %>' 

ConnectionString='<%$ ConnectionStrings:LocalNWind %>' 

SelectionCommand= "SELECT * FROM EMPLOYEES" /> 

<asp:GridView ID="GridView1" runat="server" 
DataSourceID="MySqlSource" /> 

Configuring various data operations on the underlying data depends upon 
the various properties (property groups) of the data source control. 

The following table provides the related sets of properties of the 
SqlDataSource control, which provides the programming interface of the 
control: 
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Property Group Description 

DeleteCommand, 

DeleteParameters, 

DeleteCommandType 

Gets or sets the SQL statement, parameters, 
and type for deleting rows in the underlying 
data. 

FilterExpression, 

FilterParameters 

Gets or sets the data filtering string and 
parameters. 

InsertCommand, 

InsertParameters, 

InsertCommandType 

Gets or sets the SQL statement, parameters, 
and type for inserting rows in the underlying 
database. 

SelectCommand, 

SelectParameters, 

SelectCommandType 

Gets or sets the SQL statement, parameters, 
and type for retrieving rows from the 
underlying database. 

SortParameterName Gets or sets the name of an input parameter 
that the command's stored procedure will use 
to sort data. 

UpdateCommand, 

UpdateParameters, 

UpdateCommandType 

Gets or sets the SQL statement, parameters, 
and type for updating rows in the underlying 
data store. 

The following code snippet shows a data source control enabled for data 
manipulation: 

<asp:SqlDataSource runat="server" ID= "MySqlSource" 

ProviderName='<%$ ConnectionStrings:LocalNWind.ProviderName  %>' 

   ConnectionString=' <%$ ConnectionStrings:LocalNWind %>' 

   SelectCommand= "SELECT * FROM EMPLOYEES" 

   UpdateCommand= "UPDATE EMPLOYEES SET 
LASTNAME=@lame" 

   DeleteCommand= "DELETE FROM EMPLOYEES WHERE 
EMPLOYEEID=@eid" 
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   FilterExpression= "EMPLOYEEID > 10"> 

   ..... 

   ..... 

</asp:SqlDataSource> 

10.3.3 The ObjectDataSource Control 

The ObjectDataSource Control enables user-defined classes to associate 
the output of their methods to data bound controls. The programming 
interface of this class is almost same as the SqlDataSource control. 

Following are two important aspects of binding business objects: 

● The bindable class should have a default constructor, it should be 
stateless, and have methods that can be mapped to select, update, 
insert, and delete semantics. 

● The object must update one item at a time, batch operations are not 
supported. 

Let us go directly to an example to work with this control. The student 
class is the class to be used with an object data source. This class has three 
properties: a student id, name, and city. It has a default constructor and a 
GetStudents method for retrieving data. 

The student class: 

public class Student 

{ 

   public int StudentID { get; set; } 

   public string Name { get; set; } 

   public string City { get; set; } 

      public Student() 

   { } 

      public DataSet GetStudents() 

   { 

      DataSet ds = new DataSet(); 

      DataTable dt = new DataTable("Students"); 

            dt.Columns.Add("StudentID", typeof(System.Int32)); 

      dt.Columns.Add("StudentName", typeof(System.String)); 
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      dt.Columns.Add("StudentCity", typeof(System.String)); 

      dt.Rows.Add(new object[] { 1, "M. H. Kabir", "Calcutta" }); 

      dt.Rows.Add(new object[] { 2, "Ayan J. Sarkar", "Calcutta" }); 

      ds.Tables.Add(dt); 

            return ds; 

   } 

} 

Take the following steps to bind the object with an object data source and 
retrieve data: 

● Create a new web site. 

● Add a class (Students.cs) to it by right clicking the project from the 
Solution Explorer, adding a class template, and placing the above code 
in it. 

● Build the solution so that the application can use the reference to the 
class. 

● Place an object data source control in the web form. 

● Configure the data source by selecting the object. 

 

● Select a data method(s) for different operations on data. In this 
example, there is only one method. 
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● Place a data bound control such as grid view on the page and select 
the object data source as its underlying data source. 

 

● At this stage, the design view should look like the following: 

 

● Run the project, it retrieves the hard coded tuples from the students 
class. 
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10.4 DATA BOUND CONTROL 

10.4.1 What is Data bound control 

Databound controls are designed for data binding.These controls 
represents data in either a tabular form or in a detailed form depending on 
the layouts each control follows 

These data controls not only presents the data but allows us to work on it. 

for example we can  

Select the data 

Sort the data 

Edit the data 

The rich data controls include the following:  

• GridView: The GridView is an all-purpose grid control for showing 
large tables of information. The GridView is the heavyweight of 
ASP.NET data controls. 

• DetailsView: The DetailsView is ideal for showing a single record at a 
time, in a table that has one row per field. The DetailsView also 
supports editing. 

• FormView: Like the DetailsView, the FormView shows a single 
record at a time and supports editing. The difference is that the 
FormView is based on templates, which allow you to combine fields in 
a flexible layout that doesn’t need to be table based.  

• ListView: The ListView plays the same role as the GridView—it 
allows you to show multiple records. The difference is that the 
ListView is based on templates. As a result, using the ListView 
requires a bit more work and gives you slightly more layout flexibility.  

10.4.2 GridView 

The GridView control is a Data controls which displays the Data in a 
tabular form.Its a collection of rows and columns where columns 
represents the attributes or fields and rows represents records.  
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The GridView control has the following features: 

● Sorting records:Gridview allows to sort the records 

● Paging : To show multiple records which cannot be covered in a single 
page can be distributed on several pages with Paging 

● Update:This feature allows to update records of original data source.  

● Delete: This feature allows to update records of original data source. 

● Selection:It allows to select a specific record. 

Creating a GridView 

<asp:GridView ID="gridService" runat="server">   

</asp:GridView>   

The following code shows the GridView bound to a table Product of 
Database Northwind. 

 protected void Page_Load(object sender, EventArgs e) 

{ 

 // Define the ADO.NET objects. 

 string connectionString = 

 
WebConfigurationManager.ConnectionStrings["Northwind"].ConnectionS
tring; 

 string selectSQL = "SELECT ProductID, ProductName, UnitPrice FROM 
Products"; 

 SqlConnection con = new SqlConnection(connectionString); 

 SqlCommand cmd = new SqlCommand(selectSQL, con); 

 SqlDataAdapter adapter = new SqlDataAdapter(cmd); 

 // Fill the DataSet. 

 DataSet ds = new DataSet(); 

 adapter.Fill(ds, "Products"); 

 // Perform the binding. 

 GridView1.DataSource = ds; 

 GridView1.DataBind(); 

} 
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It will result as follows 

 

Here we don’t have to write the code to bind  As you learned in the 
previous chapter, you can use the SqlDataSource control to define your 
query. You can then link that query directly to your data control, and 
ASP.NET will take care of the entire data binding process. 

As we have written a code above to bind Gridview with Data 
Table.SQLDataSource can act as a mediator in binding procedure. 

<asp:SqlDataSource ID="sourceProducts" runat ="server" 

 ConnectionString="<%$ ConnectionStrings:Northwind %>" 

 SelectCommand="SELECT ProductID, ProductName, UnitPrice FROM 
Products" /> 

▪ Next, set the GridView.DataSourceID property to link the data source 
to your grid: 

<asp:GridView ID ="GridView1" runat ="server" 

DataSourceID="sourceProducts" /> 

▪ As discussed above,gridview gives allows to sort,to select using 
following dialogbox 
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▪ To work on the columns of Gridview ,following dialog box allows 
to perform the actions such as  

▪ Edit the column Name, 

▪ Add any new column in existing  

▪ Change location of column  

▪ Remove column. 
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10.5  ASP.NET STATE MANAGEMENT-CLIENT SIDE 
AND SERVER SIDE. 

10.5.1 What is State Management? 

We all know over the Internet communication between client and 
webserver happens through the HTTP protocol. HTTP is a stateless 
protocol means whatever communication happens between client and 
server,whatever data flows among them could not be restored through this 
protocol. 

When client means a browser requests for a particular page to a web 
server, Web server processes this requested page, create its object in its 
own memory, render its HTML form & this requested page’s HTML form 
will be delivered to client through HTTP protocol. meanwhile Server 
destroys the page object that has been created in its own memory.Now 
Server doesn’t have any record of processed page.  

Hence various State management techniques has been invented to preserve 
the states(data). 

Types of State management techniques 

There are basically two types of State Management techniques in 
ASP.NET 

1. Client Side state management technique: 

Here it’s a responsibility of browser to keep a track of State of controls 
(Data). 

There are various ways to implement Client side state management. It 
varies according to the scope. 

 i.Viewstate 

 ii.QueryString 

 iii.Cookies 

 2. Server Side state management technique.  

Here it’s a responsibility of Server to keep track of States of Controls. 

Types of Server side state management techniques are as follows 

 i.Session 

 ii.Application 

10.5.2.1 Client Side state management technique: 

i.ViewState: 

● View state is client side state management technique provided by 
ASP.NET. It stores state of controls in the form of hidden field which 
ASP.NET inserts in finally rendered HTML page. 



  

 

Advanced Web Technology 

252 

● Each control of a webpage contains its own ViewState which saves 
control’s state in hidden field. Each control has a property 
EnableViewState which can be set to true or false.   

● ViewState not only saves state of individual controls but of entire 
webpage also and retrieve it later after the webpage is posted back. 

● ViewState can store a simple datatype value as well as a complex 
object.  View State can store any type of data because it is object type 
but it is preferable not to store a complex type of data due to the need 
for serialization and deserilization on each post back 

● ViewState Example 

 

Fig 

 

Fig. 

● The above example is a simple counter program that records the 
number of times a button is clicked. Without any kind of state 
management, the counter will be locked at 1. With careful use of view 
state, the counter works as expected. 

● To add any variable in ViewState we can write  

ViewState.Add("Count", 1); 
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● Here first parameter mentions the name of variable of 
ViewSate.Second parameter mentions value to be stored in Viewstate. 

ii.QueryString 

Scope of Viewstate is limited upto a single page ,if we navigate to another 
page ,this information stored in viewstate is lost.To transfer data from one 
page to another page we have a solution called QueryString.  

The query string is the portion of the URL after the question mark.  

https://www.Lalacollege.edu.in/test/names.aspx?name=Jayshri&age=
30 

In this case, it defines a two variables name with value Jayshri & age with 
value 30. 

Advantage:  

Query string is that it’s lightweight and try not to put any kind of burden 
on the server.  

Limitations:  

• Information is limited to simple strings, which must contain URL-legal 
characters.  

• Information is clearly visible to the user and to everyone which might 
create a problem. 

 • The enterprising user might decide to modify the query string and 
supply new values, which your program won’t expect and can’t protect 
against.  

• We can’t place large information on querystring because browsers 
allows 1kb to 2kb information to place on url. 

QueryString example 

1. We created a webpage info.aspx with two TextBoxes to collect name 
and age of a person.To transfer this information on other page 
“result.aspx” we formed a querystring as follows. 
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2.on click of a Submit button we mentioned a code to form a querystring. 

 

url = "result.aspx?name=" + nm+"&age="+ag;  

the above expression creates a querystring. 

"result.aspx?name=" + nm+"&age="+ag 

 

● "result.aspx :- specifies the page where we want to navigate. 

● ? :- is a symbol to concatenate page with querystring 

● name=" + nm :-name is a QueryString variable and nm contains 
value to be put in that variable.  

3. Response.Redirect() navigates us on another page. 

 

 

5. On result.aspx we can view the quesrystring in address bar clearly. 

6. To retrieve the info attached in querystring & put it on Labels we 
have to write a code on Page_Load event as follows 
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Fig. 

iii.Cookies 

In Viewstate the scope was limited upto one page.In QueryString the 
scope was limited from one page to another page but there might be a need 
to store information of entire website altogether at a place. Here Cookies 
are the solutions.     

Cookies are small files that are created in the web browser’s memory (if 
they’re temporary) or on the client’s hard drive (if they’re permanent).  

Advantage of Cookies 

They work transparently, without the user being aware that information 
needs to be stored.  

They also can be easily used by any page in your application and even be 
retained between visits, which allows for truly long-term storage.  

Limitations of Cookies 

● They suffer from some of the same drawbacks that affect query 
strings—namely,  

● Like querystring cookies are limited to simple string information, and 
they’re easily accessible and readable if the user finds and opens the 
corresponding file. Hence it’s not good to store any private 
information on cookies.  

● If we disable cookies on browsers it causes a problem for web 
applications that require them.  

● Also, we might manually delete the cookie files stored on their hard 
drives. But for the most part, cookies are widely adopted and used 
extensively on many websites.  

● Before you can use cookies, you should import the System.Net 
namespace so you can easily work with the appropriate types: using 
System.Net;  
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● Cookies are fairly easy to use. Both the Request and Response objects 
(which are provided through Page properties) provide a Cookies 
collection. The important trick to remember is that you retrieve 
cookies from the Request object, and you set cookies by using the 
Response object. To set a cookie, just create a new HttpCookie object. 
You can then fill it with string information (using the familiar 
dictionary pattern) and attach it to the current web response 

Example of Cookies 

 

 

Fig. 

1.To save info in cookies we have to mention following code on click of 
Submit Button 

 

By default cookies get expires after closing the browser.To increase its life 
we have to specify the lifespan in code 

ckinfo.Expires = DateTime.Now.AddYears(1); 

To remove cookies, we have to mention  a cookie that has an expiration 
date that has already passed. This code demonstrates the technique: 
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HttpCookie ckinfo = new HttpCookie("info");  

ckinfo.Expires = DateTime.Now.AddDays(-1);  

Response.Cookies.Add(ckinfo); 

To retrieve information on any other page of website we have to mention 
following code 

.

  

Fig. 

 

The above code gives results as follows. 

 

Fig 

10.5.2.2 Server Side State management Techniques 

● Session    

Session State allows us store any type of data on Server memory.Session 
is protected because it is uniquely bound to a specific session. Every client 
has a different session and distinct collection of information 

ASP.NET provide a 120 bit Session ID to every session.Each Session ID 
is unique.This Session ID is stored by client 
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The following steps takes place to save data in Session 

1.Client Submits a Data to server 

2.this Data will be stored in a specific Session on Server memory 

3.ASP.NET provides a Session ID to this Session. 

4.This SessionID will be saved at Client side with either in 2 ways 

i. Using Cookies:This is default option.ASP.NET create a special cookie 
called ASP.NET_SessionID to save it 

ii. Using Querystring:If browser does not support cookies then SessionID 
gets stored at QuesryString 

How to get and set value in Session: 

Session["Count"] = Convert.ToInt32(Session["Count"]) + 1;//Set Value to 
The Session 

Label2.Text = Session["Count"].ToString(); //Get Value from the Sesion 

Let us see an example where we save the count of button clicks in a 
session, and save the “number of redirects to the same page” button click 
in a query string. Here I have set the expiry to 10 minutes. After starting 
the application, the application variable exists till the end of the 
application. A session variable will expire after 10 minutes (if it is idle). A 
query string contains the value in URL so it won’t depend on the user idle 
time and could be used by the server anytime it is passed with a request.   

 

Session Events in ASP.NET   

To manage a session, ASP.NET provides two events:  session_start 
 and session_end that is written in a special file called Global.asax in the 
root directory of the project.  

● Session_Start: The Session_start event is raised every time a new 
user makes a request without a session ID, i.e., new browser accesses the 
application, then a session_start event raised. Let's see the  Global. 
asax file.   

void Session_Start(object sender, EventArgs e) 

{    

Session["Count"] = 0;  // Code that runs when a new session is started 

} 
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● Session_End: The Session_End event is raised when session ends 
either because of a time out expiry or explicitly by 
using Session.Abandon(). The Session_End event is raised only in the case 
of In proc mode not in the state server and SQL Server modes.  

There are four session storage mechanisms provided by ASP.NET: 

● In Proc mode  

● State Server mode   

● SQL Server mode  

● Custom mode   

o In Process mode: In proc mode is the default mode provided by 
ASP.NET. In this mode, session values are stored in the web server's 
memory (in IIS). If there are more than one IIS servers then session values 
are stored in each server separately on which request has been made. Since 
the session values are stored in server, whenever server is restarted the 
session values will be lost.  

<configuration> 

 <sessionstate mode="InProc" cookieless="false" timeout="10"  

    stateConnectionString="tcpip=127.0.0.1:80808"  

    sqlConnectionString="Data Source=.\SqlDataSource;User 
ID=userid;Password=password"/> 

</configuration> 

 In State Server mode: This mode could store session in the web server 
but out of the application pool. But usually if this mode is used there will 
be a separate server for storing sessions, i.e., stateServer. The benefit is 
that when IIS restarts the session is available. It stores session in a separate 
Windows service. For State server session mode, we have to configure it 
explicitly in the web config file and start the aspnet_state service. 

<configuration><sessionstate mode="stateserver" cookieless="false"  

   timeout="10"  stateConnectionString="tcpip=127.0.0.1:42424"   

   sqlConnectionString="Data Source=.\SqlDataSource;User 
ID=userid;Password=password"/>  

</configuration> 

o In SQL Server mode: Session is stored in a SQL Server database. 
This kind of session mode is also separate from IIS, i.e., session is 
available even after restarting the IIS server. This mode is highly secure 
and reliable but also has a disadvantage that there is overhead from 
serialization and deserialization of session data. This mode should be used 
when reliability is more important than performance.  
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<configuration> 

    <sessionstate mode="sqlserver" cookieless="false" timeout="10"  

       stateConnectionString="tcpip=127.0.0.1:4  2424"  

       sqlConnectionString="Data Source=.\SqlDataSource;User 
ID=userid;Password=password"/> 

</configuration> 

o Custom Session mode: Generally we should prefer in proc state 
server mode or SQL Server mode but if you need to store session data 
using other than these techniques then ASP.NET provides a custom 
session mode. This way we have to maintain everything customized even 
generating session ID, data store, and also security.  

Attributes   Description  

Cookieless true/fal
se   

Indicates that the session is used with or 
without cookie. cookieless set to true indicates 
sessions without cookies is used 
and cookieless set to false indicates sessions 
with cookies is used. cookieless set to false is 
the default set.  

timeout  
Indicates the session will abound if it is idle 
before session is abounded explicitly (the 
default time is 20 min). 

StateConnectionStr
ing 

Indicates the session state is stored on the 
remote computer (server). This attribute is 
required when session mode is StateServer  

SqlConnectionStri
ng 

Indicates the session state is stored in the 
database. This attribute is required when 
session mode is SqlServer.  

 

● Application 

Application state is a server side state management technique. The date 
stored in application state is common for all users of that particular 
ASP.NET application and can be accessed anywhere in the application. It 
is also called application level state management. Data stored in the 
application should be of small size.   

How to get and set a value in the application object: 

Application["Count"] = Convert.ToInt32(Application["Count"]) + 1;  
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Label1.Text = Application["Count"].ToString(); //Get Value from the 
Application Object 

Application events in ASP.NET 

There are three types of events in ASP.NET. Application event is written 
in a special file called Global.asax. This file is not created by default, it is 
created explicitly by the developer in the root directory. An application 
can create more than one Global.asax file but only the root one is read by 
ASP.NET. 

Application_start: The Application_Start event is raised when an app 
domain starts. When the first request is raised to an application then 
the Application_Start event is raised. Let's see the Global.asax file.  

void Application_Start(object sender, EventArgs e) 

{ 

    Application["Count"] = 0; 

} 

Application_Error: It is raised when an unhandled exception occurs, and 
we can manage the exception in this event. 

Application_End: The Application_End event is raised just before an 
application domain ends because of any reason, may IIS server restarting 
or making some changes in an application cycle.   

So we have talked about various types of state management techniques in 
this article. I have tried to touch several topics in this article but the main 
intention for this article was to get the user familiar with the various state 
management techniques that exist in ASP.NET.  

10.6 ASP.NET AND AJAX 

10.6.1 What is AJAX? 

Ajax is a technique to create more responsive & dynamic web pages. Ajax 
is a short form of Asynchronous Javascript and XML. The term 
“Asynchronous” talks about asynchronously refreshing the part of a 
webpage while the rest of the page remains untouched.  

Partial-page rendering improves the user experience because it reduces the 
screen flicker that occurs during a full-page postback and improves Web 
page interactivity.[1] 

Ajax is Asynchronous Javascript & XML.To implement AJAX, JavaScript 
plays a major role. Hence it becomes compulsory to have a thorough 
knowledge of JavaScript.  

ASP.NET makes our life easy by providing ASP.NET server controls & 
components for AJAX that can be used to design a Webpage. These 
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components automatically generate the essential Javascript code to 
implement the AJAX Technology. 

To implement Ajax on a normal webpage we have to break that page into 
regions by using UpdatePanel control. UpdatePanel is Ajax Control that 
can manage to Update its own region by keeping other parts of the 
page untouched.We can understand this with one example. 

10.6.2 Working with AJAX 

1.Consider a Webpage as follows. 

   

1. After opening this page on Browser,user clicks on Button inside an 
UpdatePanel. 

2. UpdatePanel divert the clientside click and ASP.NET AJAX tells server 
to updates the region inside UpdatePanel instead of full page postback. 

3. On Server,Normal page Life Cycle executes.Finally the page is 
rendered to HTML and returned to the browser. 

4. ASP.NET AJAX receives HTML content for UpdatePanel.If changes 
has occurred to content that’s not inside an UpdatePanel then it’s 
ignored.The ClientSide script code then updates the region inside 
UpdatePanel with the new content. 
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5. Here at the beginning as per Page Life Cycle events, Page _Load event 
will be executed and it will look as follows in browser. 

 

6.  Now when we clicks on Button inside UpdatePanel ,ASP.NET AJAX 
requests to Server for updates of region inside the UpdatePanel. 

7. On Server normal Page Life Cycle executes. First Page_Load event 
occurs followed by the button click event. Final page is rendered to 
HTML and sent back to the browser.  

7. On Browser Javascript routine update the region inside UpdatePanel  
and discards the rest of the portion though it has been changed hence only 
the Label inside the Panel shows Latest Timing and Label outside the 
Panel keep on showing past time only. 



  

 

Advanced Web Technology 

264 

 

Fig 

10.6.3  Controls of AJAX 

10.6.3.1 ScriptManagerScriptManager 

● To use AJAX on a Webpage we have to place a Web control called 
ScriptManager. 

● ScriptManager is known as the brain of AJAX. This control is 
visible at the design time of the webpage but at runtime, it becomes 
invisible because it does not generate any HTML tag.Instead, it generates 
<script> tag. 

<script src="/ScriptResource.axd?d=RUSU1mI …" 

 type="text/javascript"> 

</script> 

● This tag contains the src attribute with a file name Script Resource. 
axd. . ScriptResource.axd isn’t an actual file—instead, it’s a resource that 
tells ASP.NET to find a JavaScript file that’s embedded in one of the 
compiled .NET assemblies. The long query string argument at the end of 
the URL tells the ScriptResource.axd extension which file to send to the 
browser.eb pages is embedded in one of the .NET Assembly. 
ScriptResource.axd contains   

● Scope of a ScriptManager is upto a Single Webpage. 

● ScriptManager must be placed at the top of the form as Javascript 
block must be available with rendered page before implementing any Ajax 
control.  
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● If ScriptManager is present on Master page then Ajax would be 
available across all the pages which are using that specific 
MasterPage.This can create a problem if different content pages want to 
set properties of ScriptManager as per its own requirement.Hence 
ScriptManagerProxy tool came into picture to solve this issue.Here,as 
MasterPage contains ScriptManager Its content page will be having 
ScriptManagerProxy.Content page can configure its properties as per its 
own requirements .All the properties of ScriptManagerProxy will be 
applied on ScriptManager when the page is executed. 

10.6.3.2 UpdatePanel 

UpdatePanel is an Ajax Control that enables partial page rendering. 

We already have observed it in the above example.Here we will 
explores properties of UpdatePanel in detail. 

● The UpdatePanel is used to serve as a container for content that you 
want to refresh asynchronously. 

● UpdatePanel is invisible.It does not support style settings unlike 
standard ASP.NET Panel . 

● UpdatePanel contains two elements 

o <ContentTemplate></ContentTemplate>:-It wraps all the controls 
included inside UpdatePanel. 

o <Trigger></Trigger>:-It includes controls & its events that can 
cause the Partial or Full Page rendering as shown in the following fig.  

         

 

Fig. 

● One webpage can contain many UpdatePanels.If a one UpdatePanel 
triggers an update it will refresh all UpdatePanels since the UpdateMode 
property is set to “Always” by default. However, if you have more than 
one UpdatePanel and each one is completely self-contained, this isn’t 
necessary. But if each UpdatePanel is independent from each other , you 
can configure the panels to update themselves independently. Simply 
change the UpdatePanel. UpdateMode property from Always to 
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Conditional. Now the UpdatePanel will refresh itself only if an event 
occurs in one of the controls in that UpdatePanel.  

10.6.3.3 Timer 

● In the above situation,UpdatePanel gets updated after every Button 
click happens.but their might be a situations where action has to be taken 
after certain amount of time.for example If we want to show a digital 
clock on Webpage then we need to update that label after every one 
minute.Here we can’t depend on a Button control.In such scenario,Timer 
control would give a best solution..  

● Timer control is not visible at runtime just like ScriptManager & 
UpdatePanel. 

● Very important property of  Timer control is 

o Interval:-It counts the time in millisecond.Whatever Interval we 
will set, Tick Event of the Timer control will be raised after the mentioned 
Time Interval. 

o For e.g. <asp:Timer ID="Timer1" runat="server" Interval="60000" 
/> 

● Event of Timer control is  

o Tick:-This event will be raised at the end of each Interval.Which 
will be responsible to Partial Page rendering. 

● To make Timer work as an automatic event invoker we have to take 
help of UpdatePanel’s Trigger element. 

We have to set AsynchronousTrigger with ControlId:Timer and 
EventName:Tick 

 <asp:UpdatePanel ID="UpdatePanel1" runat ="server" 
UpdateMode="Conditional"> 

 <ContentTemplate>……. </ContentTemplate> 

 <Triggers> 

  <asp:AsyncPostBackTrigger ControlID="Timer1" 
EventName="Tick" /> 

 </Triggers> 

</asp:UpdatePanel>  

● Its mandatory to use Trigger with Timer control .We can’t simply 
place the timer inside an UpdatePanel and expect it to work without a 
trigger (unlike other controls). In the absence of Trigger, the timer will 
force a full postback, with flicker. 
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10.7  SUMMARY 

This module explained role of Master Page to develop a unified and 
consistent layouts in ASP.NET.It also explained how theme plays a crucial 
role in maintaining consistent behavior of controls.It explained how Data 
bound controls brings the data from more complex objects, databases 
XML files to webpages in a very simple way. State management 
techniques explained various ways to save the state of controls, webpages 
& entire website. It also explored how Ajax technology manage the 
flicker-free pages while updating the content frequently. 

10.8  REFERENCES  

[1] https://docs.microsoft.com/en-
us/dotnet/api/system.web.ui.updatepanel?view=netframework-4.8 

[2]Beginning ASP.NET 4.5: in C#,Methew MacDonald, ISBN: 978-1-
118-31180-6,Wrox Publication 

10.9   MODEL QUESTIONS 

1. What is theme? List the advantages of using theme in a website 

2. What is mater page? Explain the advantages of using master page.  

3.  How to create master page using an existing design template?  

4.  What is the relationship between content page and master page? 

5. Explain SqlDataSource control. 

6. Explain GridView control with its templates.  

7. Explain Sorting and Paging in the GridView. 

8. What is state management? Why state management implemented 
explicitly in ASP.NET? 

9. Explain cookies in detail  

10. Short note on ViewState state management.  

11. What are client side state management techniques?Explain in detail. 

12. Short note on Query strings state management. 

13. Explain Serever side state management techniques in detail 

14. Short note on Application state management. 

15. Short note on Session state management.  

16. Develop ASP.Net application to count total number of visitors 
visited to an ASP.NET website. 
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17. What is AJAX? Its Advantages and Disadvantages  

18.  Explain UpdatePanel  

19. Explain ScriptManager. 

20. How to trigger the event automatically ?Explain in detail OR 
EXPLAIN Timer control 

21. Develop an application to display real time timing (clock) on asp.net 
web page 
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Module VI 

11 
WEB SERVICES 

Unit Structure 

11.1 XML 

11.2 Web Services Architecture 

11.3 UDDI 

11.4 SOAP and its Format 

11.5 WSDL 

11.6 Create and Consuming XML Web Service-Simple and Databases 

11.7 WCF- Architecture, End Points, Types of Contracts 

11.8 Web Applications and Security 

11.1 XML: 

To design a web-page we are using html (hypertext markup language), but 
still html has some deficiency to design a web page, which may be 
fulfilled by using XML (Extensible Markup Language). 

Extensible Markup Language (XML) stores and transports data. If we use 
XML file to store the data then we can do operations with the XML file 
directly without using the database. The XML format is supported for all 
applications. 

It is independent of all software applications and it is accessible by all 
applications. It is a very widely used format for exchanging data, mainly 
because it is easily readable for both humans and machines. If we have 
ever written a website in HTML, XML will look very familiar to us, as it's 
basically a stricter version of HTML. XML is made up of tags, attributes 
and values and looks something like this: 

<?xml version=”1.0”?> 

<emp> 

<emp_row> 

 <emp_no>1</emp_no> 

 <emp_name>AA</emp_name> 

</emp_row> 
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<emp_row> 

 <emp_no>2</emp_no> 

 <emp_name>BB</emp_name> 

</emp_row> 

</emp> 

Following are the built-in classes/methods provided by dotnet frame work 
for implementation its features in our application for making it more 
dynamic. 

XML Classes: 

ASP.NET provides a rich set of classes for XML manipulation in several 
namespaces that start with System.Xml. The classes here allow us to read 
and write XML files, manipulate XML data in memory, and even validate 
XML documents. 

The following options for dealing with XML data: 

XmlTextWriter: 

XmlTextWriter is one of many useful classes in System.Xml 
namespace, and it provides several useful methods to write a complete 
XML Document from scratch. 

The XmlTextWriter class allows us to write XML to a file. This class 
contains a number of methods and properties that will do a lot of the work 
for us. To use this class, we create a new XmlTextWriter object. (Refer 
following for demonstration of XmlTextWriter) 

 

 

 

 

 

 

 



 

 

Web Services 

271 

Following code has to be written under On Button Click block: 

Import System.xml; 

protected void Button1_Click(object sender, EventArgs e) 

{ 

XmlTextWriter writer = null; 

try 

{ 

string filePath = Server.MapPath("~") + "\\item_mstr.xml"; 

 

writer = new XmlTextWriter(filePath, 
System.Text.Encoding.UTF8); 
writer.Formatting = Formatting.Indented; 

writer.WriteComment("Created On: " + DateTime.Now.ToString("dd-
MMM-yyyy")); 

writer.WriteComment("==============================="); 

writer.WriteStartElement("item"); 

writer.WriteAttributeString("item_code", TextBox1.Text); 

writer.WriteElementString("item_name", TextBox2.Text); 

writer.WriteElementString("item_rate", TextBox3.Text); 

 

writer.WriteEndElement(); 

writer.WriteEndDocument(); 

 

writer.Flush(); 

} 

catch (Exception ex){ } 

} 
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Xml Text Reader: 

Reading the XML document in our code is just as easy with the 
corresponding XmlTextReader class. The XmlTextReader moves through 
our document from top to bottom, one node at a time. We call the Read() 
method to move to the next node. This method returns true if there are 
more nodes to read or false once it has read the final node. 

using System.Xml; 

 

using var reader = XmlReader.Create("item_mstr.xml"); 

 

reader.ReadToFollowing("item"); 

 

do 

{ 

    reader.MoveToFirstAttribute(); 

    Console.WriteLine($"item_code: {reader.Value}"); 

 

    reader.ReadToFollowing("item_name"); 

    Console.WriteLine($"item_name: 
{reader.ReadElementContentAsString()}"); 

 

    reader.ReadToFollowing("item_rate"); 

    Console.WriteLine($"item_rate: 
{reader.ReadElementContentAsString()}"); 

 

    Console.WriteLine("-------------------------"); 

 

} while (reader.ReadToFollowing("item")) 
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XDocument; 

The XDocument class contains the information necessary for a valid XML 
document. This includes an XML declaration, processing instructions, and 
comments. The XDocument makes it easy to read and navigate XML 
content. We can use the static XDocument.Load() method to read XML 
documents from a file, URI, or stream. 

Demo for XDocument: 

protected void ReadXmlUsingXMLDocument_Click(object sender, 
EventArgs e) 

{ 

XmlDocument doc = new XmlDocument(); 
doc.Load(Server.MapPath("~//item_mstr.xml")); 

 XmlNodeList elemList = 
doc.GetElementsByTagName("item_name");  

for (int i = 0; i < elemList.Count; i++)  
{ 

ListBox2.Items.Add(elemList[i].InnerXml); 

} } 

 

11.2 WEB SERVICES ARCHITECTURE: 

A code which will be executed at server side is known as server-side 
program. Web Services are one of the best examples of server-side 
programs that listen for messages from client applications and return 
specific information. 

This specific information may be retrieved from the Web Service itself, 
from other components in the same domain, or from the other Web 
Services. 

 One big feature of Web Services is, Web Services are able to 
communicate with heterogeneous applications because Web Services 
present the information in XML format. 

 An important feature of a Web Service is its platform independence. Web 
Services are also useful for developing a .NET application on both the 
client and server-side. So, client and the server can emerge independently. 
A service description is created with the Web Service Description 
Language (WSDL). WSDL is the XML based description of a Web 
Service. 

 



  

 

Advanced Web Technology 

274 

 

Fig. 11.1 Web Service Architecture 

11.3 UDDI: 

Introduction to UDDI 

UDDI is a specification which stands for “Universal Description, 
Discovery and Integration”.  This specification defines a way to publish 
and discover information about web services. UDDI registries use the 
UDDI specification to publish directory listings of web services. 

In the UDDI specification: 

● Each web service is owned by one business, and each business (and 
the web services it owns) is maintained by one Authorized Name. 

● One Authorized Name can own many businesses, and one business 
can own many web services. 

What is UDDI Registration: 

The UDDI specification also associates web services with technical 
models. Using these models, or generic categories, a UDDI registry user 
can search for a type of service, rather than needing to know the access 
details for a specific service. 
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What is WSDL and Why UDDI uses WSDL: 

UDDI uses Web Service Definition Language (WSDL) to describe 
interfaces to web services. UDDI is seen with SOAP and WSDL as one of 
the three foundation standards of web services. UDDI is an open industry 
initiative; enabling businesses to discover each other and define how they 
interact over the Internet. 

11.4 SOAP AND ITS FORMAT: 

An XML-based messaging protocol, SOAP stands for Simple Object 
Access Protocol. It is used for exchanging information among computer 
system.  

Important features for SOAP: 

Soap is a platform- and language-independent. Soap is a communication 
protocol designed to communicate via Internet. It can extend HTTP for 
XML messaging. It provides data transport for Web services. It can 
exchange complete documents or call a remote procedure as well as can 
be used for broadcasting a message. 

It enables client applications to easily connect to remote services and 
invoke remote methods. 

Although SOAP can be used in a variety of messaging systems and can be 
delivered via a variety of transport protocols, the initial focus of SOAP is 
remote procedure calls transported via HTTP. 

Following block shows a standard format or a structure for writing an 
XML based file for SOAP based scripting: 

<?xml version = "1.0"?> 
<SOAP-ENV:Envelope xmlns:SOAP-ENV = 
"http://www.w3.org/2001/12/soap-envelope"    SOAP-
ENV:encodingStyle = "http://www.w3.org/2001/12/soap-encoding"> 
   <SOAP-ENV:Header> 
      ... 
      ... 
   </SOAP-ENV:Header> 
   <SOAP-ENV:Body> 
      ... 
      ... 
      <SOAP-ENV:Fault> 
         ... 
         ... 
      </SOAP-ENV:Fault> 
      ... 
   </SOAP-ENV:Body> 
</SOAP_ENV:Envelope> 
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The following TraceExtension SOAP extension outputs the SOAP request 
and SOAP response to a specified file when applied to an XML Web 
service method. If the following SOAP extension is installed to run with 
an XML Web service, the ASPNET user account must have permission to 
write to the directory in which the log file is written. 

(Weblink Ref.: https://docs.microsoft.com/en-
us/dotnet/api/system.web.services.protocols.soapextension?view=netfram
ework-4.8) 

using System; 
using System.Web.Services; 
using System.Web.Services.Protocols; 
using System.IO; 
using System.Net; 
 
    // Define a SOAP Extension that traces the SOAP request and SOAP 
    // response for the XML Web service method the SOAP extension is 
    // applied to. 
 
    public class TraceExtension : SoapExtension 
    { 
        Stream oldStream; 
        Stream newStream; 
        string filename; 
 
        // Save the Stream representing the SOAP request or SOAP response 
into 
        // a local memory buffer. 
        public override Stream ChainStream( Stream stream ) 
        { 
            oldStream = stream; 
            newStream = new MemoryStream(); 
            return newStream; 
        } 
 
        // When the SOAP extension is accessed for the first time, the XML 
Web 
        // service method it is applied to is accessed to store the file 
        // name passed in, using the corresponding SoapExtensionAttribute.
  
 
        public override object GetInitializer(LogicalMethodInfo methodInfo, 
SoapExtensionAttribute attribute) 
        { 
            return ((TraceExtensionAttribute) attribute).Filename; 
        } 
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        // The SOAP extension was configured to run using a configuration 
file 
        // instead of an attribute applied to a specific XML Web service 
        // method. 
        public override object GetInitializer(Type WebServiceType) 
        { 
            // Return a file name to log the trace information to, based on the 
            // type. 
            return "C:\\" + WebServiceType.FullName + ".log"; 
        } 
 
        // Receive the file name stored by GetInitializer and store it in a 
        // member variable for this specific instance. 
        public override void Initialize(object initializer) 
        { 
            filename = (string) initializer; 
        } 
 
        //  If the SoapMessageStage is such that the SoapRequest or 
        //  SoapResponse is still in the SOAP format to be sent or received, 
        //  save it out to a file. 
        public override void ProcessMessage(SoapMessage message) 
        { 
            switch (message.Stage) 
            { 
                case SoapMessageStage.BeforeSerialize: 
                    break; 
                case SoapMessageStage.AfterSerialize: 
                    WriteOutput(message); 
                    break; 
                case SoapMessageStage.BeforeDeserialize: 
                    WriteInput(message); 
                    break; 
                case SoapMessageStage.AfterDeserialize: 
                    break; 
            } 
        } 
 
        public void WriteOutput(SoapMessage message) 
        { 
            newStream.Position = 0; 
            FileStream fs = new FileStream(filename, FileMode.Append, 
                FileAccess.Write); 
            StreamWriter w = new StreamWriter(fs);                 
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string soapString = (message is SoapServerMessage) ? 
"SoapResponse" : "SoapRequest"; 

            w.WriteLine("-----" + soapString + " at " + DateTime.Now); 

            w.Flush(); 

            Copy(newStream, fs); 

            w.Close(); 

            newStream.Position = 0; 

            Copy(newStream, oldStream); 

        } 

        public void WriteInput(SoapMessage message) 

        { 

            Copy(oldStream, newStream); 

// Create a SoapExtensionAttribute for the SOAP Extension that can be 
    // applied to an XML Web service method. 
    [AttributeUsage(AttributeTargets.Method)] 
    public class TraceExtensionAttribute : SoapExtensionAttribute 
{ 
 
        private string filename = "c:\\log.txt"; 
        private int priority; 
        public override Type ExtensionType 
        { 
            get { return typeof(TraceExtension); } 
        } 
            public override int Priority 
        { 
            get { return priority; } 
            set { priority = value; } 
        } 
 
        public string Filename 
        { 
get 
            { 
                return filename; 
            } 
            set 
            { 
                filename = value; 
            } 
        } 
    } 
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            FileStream fs = new FileStream(filename, FileMode.Append, 

                FileAccess.Write); 

StreamWriter w = new StreamWriter(fs); 

 

            string soapString = (message is SoapServerMessage) ? 

                "SoapRequest" : "SoapResponse"; 

            w.WriteLine("-----" + soapString + " at " + DateTime 

.Now); 

            w.Flush(); 

            newStream.Position = 0; 

            Copy(newStream, fs); 

            w.Close(); 

            newStream.Position = 0; 

        } 

 

        void Copy(Stream from, Stream to) 

{ 

            TextReader reader = new StreamReader(from); 

            TextWriter writer = new StreamWriter(to); 

writer.WriteLine(reader.ReadToEnd()); 

            writer.Flush(); 

        } 

    } 
Constructors and Important methods of SOAP: 

Constructor : 

SoapExtension()  

Initializes a new instance of the SoapExtension class. 

Methods: 

ChainStream(Stream)  

When overridden in a derived class, allows a SOAP extension access to 
the memory buffer containing the SOAP request or response. 

Equals(Object)  

Determines whether the specified object is equal to the current object. 
(Inherited from Object) 
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GetHashCode():  

Serves as the default hash function. (Inherited from Object) 

GetInitializer(LogicalMethodInfo, SoapExtensionAttribute): 

When overridden in a derived class, allows a SOAP extension to initialize 
data specific to an XML Web service method using an attribute applied to 
the XML Web service method at a one-time performance cost. 

GetInitializer(Type) : 

When overridden in a derived class, allows a SOAP extension to initialize 
data specific to a class implementing an XML Web service at a one-time 
performance cost. 

GetType(): 

Gets the Type of the current instance. (Inherited from Object) 

Initialize(Object): 

When overridden in a derived class, allows a SOAP extension to initialize 
itself using the data cached in the GetInitializer(LogicalMethodInfo, 
SoapExtensionAttribute) method. 

MemberwiseClone():  

Creates a shallow copy of the current Object. (Inherited from Object) 

ProcessMessage(SoapMessage): 

When overridden in a derived class, allows a SOAP extension to receive a 
SoapMessage to process at each SoapMessageStage. 

ToString(): 

Returns a string that represents the current object. (Inherited from Object) 

11.5 WSDL: 

WSDL stands for Web Services Description Language, it is a standard 
specification for describing networked, XML-based services. WSDL a 
simple way for service providers to describe the basic format of service 
requests to their systems regardless of the underlying run-time 
implementation. 

WSDL is also extensible on account of uses of XML. WSDL allows the 
binding of multiple different communication protocols and message 
formats.  

Because every internet enabled device supports HTTP, and every 
programming framework includes a higher-level toolkit that enables 
communication with a web service (XML is platform independent). XML 
web services are not .NET framework specific, they can also be consumed 
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in other programming frameworks, such as Asp.Net, Java, PHP, AJAX 
etc. 

Advantage of Web Services: 

● Web service is simple to build and supported on a wide range of 
platforms. 

● Web service can extend its interface and add new methods without 
affecting the client's operations. 

● Web service is firewall friendly because all communication happens 
through HTTP on port 80. 

● Web service are stateless, there is no permanent connection that scale 
up the many clients. 

Demo for creating a web service: 

● Open a Visual C# .Net website in the Visual Studio 2010 IDE. 

● Right-click on the project name from the Solution Explorer and click 
add new item. 

● Choose web service from the template and name it WebService.cs. 

 

 

Fig. 11.2 Template to be selected for creating webservice 

using System; 

using System.Collections.Generic; 

using System.Web; 
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using System.Web.Services; 

///<summary> 

/// Summary description for webservice 

///</summary> 

[WebService(Namespace ="http://tempuri.org/")] 

[WebServiceBinding(ConformsTo =WsiProfiles.BasicProfile1_1)] 

Public class webservice : System.Web.Services.WebService { 

   public webservice () { 

        //Uncomment the following line if using designed components 

        //InitializeComponent(); 

    } 

 

    [WebMethod] 

    public string HelloWorld() { 

        return "Hello World"; 

    } 

 

    [WebMethod] 

    public int addition(int a,int b) 

    { 

        return a+b; 

    } 

} 
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Fig. 11.3 Output of above webservice.asmx 

 

11.6 CREATE AND CONSUMING XML WEB SERVICE-
SIMPLE AND DATABASES: 

To demonstrate utilisation of xml web service, consider a database having 
table employee, 

Then follow the steps narrated below: 

● Step1. Create ASP.Net web service with Get All employee details 
method. 

● Step2. Web service method will get ‘employee’ details from ‘master’ 
Database. 

● Step3. Create web application to access and bind the response details 
to grid. 

Create a web method to retrieve employee details from database as 
follows: 

using System;   

using System.Collections.Generic;   

using System.Linq;   

using System.Web;   

using System.Web.Services;   

using System.Data.SqlClient;   

using System.Xml;   

using System.Configuration;   

using System.Data;   

namespace WebServiceProjectSample   

{   
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 [WebServiceBinding(ConformsTo = WsiProfiles.BasicProfile1_1)]   

    [System.ComponentModel.ToolboxItem(false)]   

    // To allow this Web Service to be called from script, using ASP.NET 
AJAX, uncomment //the following line.    

 [System.Web.Script.Services.ScriptService]   

    public class WebService_db: System.Web.Services.WebService   

    {   

        [WebMethod]   

        public XmlElement GetAllEmployeesDetails()   

        {   

String dbconnection = 
“data source=localhost;Integrated Security=true;Initial Catalog=master”    

         SqlConnection conObj = new 
SqlConnection(ConfigurationManager.ConnectionStrings["dbconnection"
].ToString());   

            conObj.Open();   

            SqlCommand cmd = new SqlCommand("select * from Employee", 
conObj);   

            cmd.ExecuteNonQuery();   

            SqlDataAdapter daObj = new SqlDataAdapter(cmd);   

            // Create an instance of DataSet.   

            DataSet dsObj = new DataSet();   

            daObj.Fill(dsObj);   

            conObj.Close();   

            // Return the DataSet as an XmlElement.   

            XmlDataDocument xmlData = new XmlDataDocument(dsObj);   

            XmlElement xmlElement = xmlData.DocumentElement;   

            return xmlElement;   

        }   

    }   

}   
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● Step 4: On Browser check the web service and you will get output 
as under (the web method will be seen and its response can be noted). 

 

Fig. 11.4 Output of Demo of webservice 

11.7 WCF, END POINTS, TYPES OF CONTRACTS: 

WCF means “windows communication foundation (WCF) architecture”, 
Figure below shows layered architecture of WCF. 

Four Layers of WCF are 1. Contracts, 2. Service Runtime, 3. Service 
Runtime, 4. Messaging 

 

Fig. 11.5 Layered architecture of WCF 
 (Ref. http://dotnetlearners.com/wcf/wcf-architecture) 

Layer 1. WCF contract: 

WCF contract is one of the elements of a WCF endpoint that contains 
information about the WCF service. 
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It defines what a service does or what action a client can perform in the 
service.  

Following table shows four (04) types of contracts under WCF. 

Sr. 
No. 

WCF Contract Description 

1 Service Contract Defines what the service provides to 
the client through endpoint. 

2 Data Contract  Defines each parameter/data type in 
every message that a service creates or 
consume. 

3 Message Contract  

 

Defines how messages to be structured. 
Default SOAP message format is 
applied to service for client and service 
communication. 

4 Policies and 
Bindings 

 

Defines conditions like how a client 
should communicate with a service like 
transport used http or tcp, encoding and 
other security requirements. 

 

Layer 2: Service runtime: 

This layer contains the behaviour of the service that occurs during run 
time. Below are the different types of service runtime behaviours. 

Sr. 
No. 

Behaviour Type Description 

1 Throttling Behaviour Controls the number of messages is 
processed 

2 Error Behaviour Handles internal service errors. 

3 Metadata Behaviour  Defines the availability of meta data to 
client/outside world 

4 Instance Behaviour Specifies how many instances of the 
service can run 

5 Transaction 
Behaviour 

Rollback the transacted operations 
when failure occurs 

6 Dispatch Behaviour Defines how the message is processed 
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Layer 3. Messaging: 

This layer defines the formats and data exchange during service 
communication. The types of channels in messaging are Transport 
Channels and Protocol Channels. 

● Transport Channels: Read and write messages from network 
transports like HTTP, name pipes, TCP and MSMQ. 

● Protocol Channels: Implement SOAP base protocols, often reading 
or modifying additional headers to the message. 

Layer 4. Activation and hosting: 

Layer 4 means, WCF service can be hosted in multiple ways. Selfhosting, 
IIS hosting, WAS hosting, Windows service hosting.  

Sr. No. Hosting type Description 

1 Self-hosting Hosting in Console or Desktop 
Application 

2 IIS hosting Hosting in Internet Information 
Services (IIS) 

3 WAS hosting Hosting in Windows Activation 
Service 

4 Windows service hosting Hosting in Windows Service 

11.8 WEB APPLICATION & SECURITY: 

There are three built in interlinked concept of security with reference to 
Asp.net, viz.  

● Authentication,  

● Authorization, 

● Impersonate. 

Authentication:  

It is a process of some sort of identification are obtained from the users 
and using identification to verify of him. 

The different Modes of it are accepted through settings that can be applied 
to the applications web.config file, which is xml-based & allow  changing 
of asp.net behavior easily. 
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General syntax of web.config is: 

<system.web> 

<authentication mode=“Windows|Forms|Passport”> </authentication> 

</system.web> 

 

1) Windows: It allows to authenticate user based on their windows 
accounts. This provider uses IIS to perform the authentication and then 
passes the authenticated identity to your code. It is a default provided by 
asp.net. 

Syntax for it is as follows: 

  Note :  if the user has supplied valid credentials access is only granted 

<system.web> 

<authentication mode=“Windows” > </authentication> 

<authorization> 

                     <allow users=“*” /> 

</authorization> 

</system.web> 

 

Windows authentication: 

  Four diff. Kinds of this options are as follows. 

1) Anonymous: in this, IIS does not perform any authentication check & 
allows any user to access the application. 

2) Basic: in this, windows user name and  password have to be provided 
to connect. 

3) Digest: this is same as basic but the password is hashed before it is 
sent across the network. 

4) Integrated windows: in this password is not sent across the network 
and some protocols are used to authenticate  users. It provides tools for 
strong cryptography which is used to secure information throughout 
the network.  

Forms Authentication: 

 It provides a way to handle authentication using custom logic with 
application. It uses the cookie concept for authentication.  
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 Configuration of web.xml for this type is : 

<system.web> 

<authentication mode=“Forms” >  

<forms loginUrl-”login.aspx” name=“loginform” /> 

</authentication> 

<authorization> 

<deny users=“?” /> 

</authorization> 

</system. Web> 

Note: for the anonymous user, access is denied in the authorization section 
of above code. All users must enter their credentials using login form. 

Passport Authentication: 

● It allows Microsoft passport service to authenticate users for 
application. 

● If users have signed up with passport and if authentication mode of 
application also passport, then all authentication duties are offloaded 
to the passport servers. 

● It uses an encrypted cookie mechanism to indicate authenticate 
users. 

● If users have already signed into passport when they visit site then 
they will be considered as an authenticated user. Otherwise, it will be 
redirected to the passport server to login. When they are successfully 
login then only they will be redirected to your web site. 

Web.cofing is configured as follows:  

<system.web> 

<authentication mode=“Passport”> 

<passport RedirectionUrl=“login.aspx” /> 

 </authentication> 

</system.web> 

Authentication & Authorization are two interconnected security concepts. 
First is process of identifying a user and authorization is the process of 
checking whether authenticated user has access to the resource which they 
requested. 

 



  

 

Advanced Web Technology 

290 

Two form of Authorization:  

1) File:  it is performed by the File Authorization Module . It uses the 
access control list (ACL) of the .aspx file to resolve whether a user should 
have access to the file.  

     ACL permissions are confirmed for the users windows identity. 

2) URL:  in the web.config file you can specify the authorization rules for 
various directories of files using the <authorization> element. 

Syntax is :  

<system.web> 

<authorization> 

<system.web> 

<authorization> 

<allow users=“abc” /> 

<deny users=“*” /> 

</authorization> 

<system.web> 

<allow users=“abc” /> 

<deny users=“*” /> 

</authorization> 

<system.web> 

Bibliography: 

1. Beginging ASP.Net 4.5 with C#, APress 

2. https://docs.microsoft.com/en-
us/dotnet/api/system.web.services.protocols.soapextension?view=ne
tframework-4.8 

3. http://dotnetlearners.com/wcf/wcf-architecture 

Exercise: 

Q-1. Explain advantages of XML over HTML. Explain following differnt 
types of XMLClass : 

  a. XMLTextWriter 

  b. XMLTextReader 

  c. XDocument 
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Q-2. Explain what is meant by WSDL? Explain Web Service Architecture 
with diagram. 

Q-3. Explain UDDI with reference to following: 

  a.  UDDI specification 

  b.  UDDI registration 

  c. Usefulness of WSDL in UDDI 

Q-4. Explain SOAP and its features. 

Q-5. Write a program to demonstrate a SOAP Extension that traces the 
SOAP request and SOAP.   response for the XML Web service 
method. 

Q-6. Explain different types of constructors and methods of SOAP class 

Q-7. Explain advantages of WebServices? Explain with demonstration 
webservices is created using XML and database support. 

Q-8. What is WCF? Explain layered architecture of WCF. 

Q-9. Explain three built in web security provided by dotnet framework. 

   



  

 

 


