
 

UNIT I 

1.1 INTRODUCTION TO ASP.NET 

 ASP.NET is a web application framework designed and developed by Microsoft. ASP.NET is open 

source and a subset of the .NET Framework and successor of the classic ASP(Active Server Pages). With 

version 1.0 of the .NET Framework, it was first released in January 2002.  

 ASP.NET is built on the CLR(Common Language Runtime) which allows the programmers to execute its 

code using any .NET language(C#, VB etc.).  

 It is specially designed to work with HTTP and for web developers to create dynamic web pages, web 

applications, web sites, and web services as it provides a good integration of HTML, CSS, and 

JavaScript. 

 .NET Framework is used to create a variety of applications and services like Console, Web, and 

Windows, etc. But ASP.NET is only used to create web applications and web services. That’s why we 

termed ASP.NET as a subset of the .NET Framework. 

1.1.1 What is Web Application? 

 A web application is an application installed only on the web server which is accessed by the users using 

a web browser like Microsoft Internet Explorer, Google Chrome, Mozilla FireFox, Apple Safari, etc.  

 There are also some other technology like Java, PHP, Perl, Ruby on Rails, etc. which can be used to 

develop web applications. Web applications provide the cross-platform feature. The user needs only a 

web browser to access a web application.  

 The web applications which are developed using the .NET framework or its subsets required to execute 

under the Microsoft Internet Information Services(IIS) on the server side. The work of IIS is to provide 

the web application’s generated HTML code result to the client browser which initiates the request as 

shown in the below diagram. 

 

 

 

 

 



 

Don’t confuse in the terms ASP.NET, ASP.NET core, ASP.NET MVC, etc. ASP(Active Server Pages) 

supports a lot of development models which are as follows: 

 Classic ASP: It is the first server side scripting language developed by Microsoft. 

 ASP.NET: It is web development framework and successor of Classic ASP. ASP.NET 4.6 is the 

latest version. 

 ASP.NET Core: In November 2015, Microsoft released the 5.0 version of ASP.NET which get 

separated later and known as ASP.NET Core. Also, it is considered as an important redesign of 

ASP.NET with the feature of open-source and cross-platform. Before this version, ASP.NET is 

only considered as Windows-only version. 

 ASP.NET Web Forms: These are the event-driven application model which are not considered a 

part of the new ASP.NET Core. These are used to provide the server-side events and controls to 

develop a web application. 

 ASP.NET MVC: It is the Model-View-Controller application model which can be merged with the 

new ASP.NET Core. It is used to build dynamic websites as it provides fast development. 

 ASP.NET Web Pages: These are the single page application which can be merged into ASP.NET 

Core. 

 ASP.NET API: It is the Web Application Programming Interface(API). 

Also, to create web applications ASP.NET provide the 3 development styles which are ASP.NET Web 

Pages, ASP.NET MVC, Web Forms. 

1.2 .NET FRAMEWORK EVOLUTION 

 .NET Framework is a software development framework developed by Microsoft which supports many 

languages like C#, Visual Basic, F# etc.NET Framework includes a  large class library called Framework  

 

 

 

 

 



 

 Class Library which provides language interoperability. .NET Framework uses an environment known 

as Common Language Runtime to execute the programs written in different languages.  

 Common Language Runtimeis also known as CLR which converts code into MSIL (Microsoft 

Intermediate Language) i.e. Machine level language. CLR also provides services like security, memory 

management, exception handling etc. 

 Microsoft started development of .NET framework in late 1990s, originally under the Next Generation 

Windows Services and by late 2000, the first beta version of .NET Framework were released. Then after 

so many changes have come to .NET Framework in different versions.  

1. .NET Framework 1.0 

First version of .NET Framework. 

2. .NET Framework 1.1 

C# Version: 1.2(April 2003) 

CLR Version: 1.1 

Major Features, 

 ASP.NET and ADO.NET updates 

 Side by side execution 

 .NET Compact framework 

 Secure coding guideline 

 Information about application deployment 

3. .NET Framework 2.0 

C# Version: 2.0(November 2013) 

CLR Version: 2.0 

Major Features, 

 64-bit platform support 

 Access Control List Support 

 Authenticated Stream 

 COM Interop services enhancement 

 Console Class addition 

 Data Protection APIs 

 Debugger display attributes 

 Debugger edit and continuous support 



 Detecting changes in network connectivity 

 EventLog Enhancement 

 FTP Support 

 Generics and Generic Collection 

 Globalization 

 I/O enhancement 

 Manifest-based activation 

 .NET Framework Remoting 

 Ping 

 Obtaining information about Local Computer 

 Processing HTTP request within application 

 Programmatic control of caching 

 Security Exception 

 Serialization 

 SMTP Support 

 Strongly Type Support 

 Threading Improvements 

 Trace Data Filtering 

 Transactions 

 Web Services 

 Click once deployment 

4. .NET Framework 3.0 

C# Version: 3.0(November 2007) 

CLR Version: 2.0 

Major Features:, 

 Windows Communication Foundation 

 Windows Presentation Foundation 

 Windows Forms 

 CardSpace 

5. .NET Framework 3.5 

C# Version: 3.0(November 2007) 

CLR Version: 2.0 

Major Features, 



 ASP.NET Ajax enabled Websites 

 LINQ 

 Dynamic Data 

 Collections 

 I/O and Pipes 

 LatencyMode in Garbage Collection 

 Better Reader and Writer Lock 

 ThreadPool Performance Enhancement 

 Time Zone Improvements 

 TimeZoneInfo 

 DateTimeOffset 

 Cryptography Enhancements 

 Peer-to-peer networking 

 Collaboration using Peer-to-peer networking 

 Socket Performance Enhancements 

 Durable Services 

 WCF Syndications 

 WCF and Partial Trusts 

 Web Service interoperability 

6. .NET Framework 4.0 

C# Version: 4.0(April 2010) 

CLR Version: 4 

Major Features, 

 Expanded Base Class 

 Cross-Platform Development with portable class library 

 Managed Extensibility Framework 

 Dynamic Language Runtime 

 Code Contracts 

 Covariance and Contravariance 

 Parallel Computing 

7. .NET Framework 4.5 

C# Version: 5.0(August 2012) 

CLR Version: 4 



 

Major Features, 

 Support for Windows Store Apps 

 Support for X509 certificates containing FIPS 186-3 DSA 

 Increased clarity for inputs to ECDiffieHellman key derivation routines 

 persisted-key symmetric encryption 

 SHA-2 Hashing 

 Soft Keyboard Support 

 Per-monitor DPI 

 WPF,WCF,WF,ASP.NET updates 

8. .NET Framework 4.5.1 

C# Version: 5.0 

CLR Version: 4.0 

Major Features, 

 Support for Windows Phone Store Apps 

 Automatic Binding Redirection 

 Performance and Debugging Enhancements 

 Async Programming 

 Caller info Attributes 

 Loop variable Closure 

9. .NET Framework 4.5.2 

C# Version: 5.0 

CLR Version: 4.0 

Major Features, 

 New APIs for transactional System 

 System DPI resizing in Windows Forms controls 

 Profiling Improvements 

 ETW and Stress logging improvements 

10. .NET Framework 4.6 

C# Version: 6.0 

CLR Version: 4.0 



 

Major Features, 

 Compilation Using .NET Native 

 ASP.NET Core 5 

 Event Tracing Improvements 

 Support for page endings 

 Task-based API for Asynchronous Response Flushing 

 Model binding supports task-returning methods 

 HTTP/2 Support 

 Support for the Token Binding Protocol 

 Randomized string hash algorithms 

 64-bit JIT Compiler for managed code 

 Assembly loader improvements 

 SIMD-enabled types 

 Enhancements to garbage collection (GC) 

 Compatibility switches 

 Task-based asynchronous pattern (TAP) 

 HDPI improvements 

 SSL Support 

 Sending messages using different HTTP connections 

11. .NET Framework 4.6.1 

C# Version: 6.0 

CLR Version: 4.0 

Major Features, 

 Support for X509 certificates containing ECDSA 

 Always Encrypted support for hardware protected keys in ADO.NET 

 Spell checking improvements in WPF 

 Native Image Generator (NGEN) PDBs 

12. .NET Framework 4.6.2 

C# Version: 6.0 

CLR Version: 4.0 

Major Features, 

 Cryptography enhancements 



 Including support for X509 certificates containing FIS 186-3 DSA 

 Support for persisted-key symmetric encryption 

 SignedXml support for SHA-2 hashing 

 Increased clarity for inputs to ECDiffieHellman key derivation routines. 

 Support for converting Windows Forms and WPF apps to UWP apps. 

 ClickOnce support for the TLS 1.1 and TLS 1.2 protocols. 

 Using directives to import static members 

 Exception Filter 

 Indexed Members 

 Element Initializers 

 Await in catch and finally block 

 Collection initializers 

1.3 BENEFITS OF .NET 

 The .NET Framework is a programming model that supports building and running of software 

applications for Windows, Windows Server, Windows Phone, Microsoft Azure, and XML Web 

services. It is developed by Microsoft and runs on Microsoft Windows.  

 The .NET Framework consists of a large class library known as Framework Class Library (FCL), and 

Common Language Runtime (CLR) which provides language interoperability across several 

programming languages. 

 This framework was written to overcome many of the problems of application development including 

long development times, inability to change applications quickly, high total cost of ownership of 

software and ease of deployment. 

1.3.1 Features of Common Language Runtime (CLR): 

 Manages memory, execution of threads and code, verification of code safety, compilation, and other 

system services 

 Implements code access security 

 Ensures code robustness through a strict type-and-code-verification infrastructure called the common 

type system (CTS). 

 Just-in-time (JIT) compiling enables all managed code to run in the native machine language of the 

system on which it is executing and memory manager removes possibilities of fragmented memory and 

increases memory locality-of-reference which enhances performance. 

 Runtime can be hosted by server-side applications, such as Microsoft SQL Server and Internet 

Information Services (IIS) that are high on performance 



 

Features of Framework Class Library (FCL): 

 Includes a set of standard class libraries. These class libraries execute common functions, such as 

graphic rendering, database interaction, and XML document manipulation, among others. 

 Collection of reusable types that are closely integrated with the CLR. 

 Object-oriented class library which aims to accomplish a range of common programming tasks, such as 

string management, data collection, database connectivity, and file access 

1.4 OVERVIEW OF .NET 

 The .Net framework is a software development platform developed by Microsoft. The framework was 

meant to create applications, which would run on the Windows Platform. The first version of the .Net 

framework was released in the year 2002. 

 The version was called .Net framework 1.0. The .Net framework has come a long way since then, and 

the current version is 4.7.1. 

 The .Net framework can be used to create both - Form-based and Web-based applications. Web services 

can also be developed using the .Net framework. 

 The framework also supports various programming languages such as Visual Basic and C#. So 

developers can choose and select the language to develop the required application. In this chapter, you 

will learn some basics of the .Net framework. 

1.4.1 .Net Framework Architecture 

The basic architecture of the .Net framework is as shown below. 

 

 

 

 

 

 

 

 



 

1.4.2 Components of .NET Architecture: 

Microsoft .NET consists of four major components: 

 Common Language Specification (CLS)   

 Framework Class Library (FCL)  

 Common Language Runtime (CLR) 

 .NET Tools  

 LINQ 

 Managed Extensibility Framework(MEF) 

 Parallel Extension 

 ADO.net 

 ADO.Net entity framework 

 ASP.net 

 Desktop Apps(Windows forms) 

 Windows Presentation Foundation 

 Windows Communication foundation 

 Windows Workflow foundation 

Common Language Specification (CLS)   

 The CLS is a common platform that integrates code and components from multiple .NET 

programming languages.  

 In other words, a .NET application can be written in multiple programming languages with no extra 

work by the developer  

 Earlier we used the term '.NET Compliant Language' and stated that all the .NET compliant 

languages can make use of CLR and FCL. But what makes a language '.NET compliant language'? 

The answer is Common Language Specification (CLS).  

 Microsoft has released a small set of specification that each language should meet to qualify as a 

.NET Compliant Language. As IL is a very rich language, it is not necessary for a language to 

implement all the IL functionality, rather it meets the small subset of it, CLS, to qualify as a .NET 

compliant language, which is the reason why so many languages (procedural and OO) are now 

running under .Net umbrella. 

  CLS basically addresses to language design issues and lays certain standards like there should be 

no global function declaration, no pointers, no multiple inheritance and things like that. The 



important point to note here is that if you keep your code within CLS boundary, your code is 

guaranteed to be usable in any other .Net language. 

.NET Languages 

 .NET includes new object-oriented programming languages such as C#, Visual Basic .NET, J# (a 

Java clone) and Managed C++.  

 These languages, plus other experimental languages like F#, all compile to the Common Language 

Specification and can work together in the same application 

Framework Class Library (FCL)  

 The FCL is a collection of over 7000 classes and data types that enable .NET applications to read 

and write files, access databases, process XML, display a graphical user interface, draw graphics, 

use Web services, etc.  

 The FCL wraps much of the massive, complex Win32 API into more simple .NET objects that can 

be used by C# and other .NET programming languages. 

 

 .NET Framework provides huge set of Framework (or Base) Class Library (FCL) for common, usual 

tasks. FCL contains thousands of classes to provide the access to Windows API and common functions 

like String Manipulation, Common Data Structures, IO, Streams, Threads, Security, Network 

Programming, Windows Programming, Web Programming, Data Access, etc.  

 It is simply the largest standard library ever shipped with any development environment or programming 

language. The best part of this library is they follow extremely efficient OO design (design patterns) 

making their access and use very simple and predictable.  

 You can use the classes in FCL in your program just as you use any other class and can even apply 

inheritance and polymorphism on these. 

Common Language Runtime (CLR) 

 The CLR is the execution engine for .NET applications and serves as the interface between .NET 

applications and the operating system. The CLR provides many services such as: 



o Loads and executes code 

o Converts intermediate language to native machine code 

o Separates processes and memory 

o Manages memory and objects 

 

.Net Tools 

 Visual Studio .NET is Microsoft’s flagship tool for developing Windows software.  

 Visual Studio provides an integrated development environment (IDE) for developers to create 

standalone Windows applications, interactive Web sites, Web applications, and Web services 

running on any platform that supports .NET. 

 In addition, there are many .NET Framework tools designed to help developers create, configure, 

deploy, manage and secure .NET applications and components. 

LINQ 

 This allows you to query the data from the various data sources (like SQL databases, XML 

documents, ADO.net datasets,, various web service and other objects such as collection, generics 

etc) using a sql query like syntax with .net framework language like c# and VB 

 Managed Extensibility Framework (MEF) 

MEF is a library for creating lightweight, extensible application. it allows application developers 

and use extensions with no configuration required. 

Parallel Extension 

This allows you to distribute your work code across multiple processors to take advantage of the 

hardware. 

ADO.net 

This is used to create data access layer to query and manipulate data from underlying data source 

like SQL server.oracle, and DB2 etc 

 



 

ADO.Net entity framework 

This is used to query and store data into to the relational database (like SQL Server, oracle,DB2 etc) 

in ORM fashion. 

ASP.net 

This is used to build rich internet based web application 

Desktop Apps (Windows forms) 

A windows desktop app is traditional windows forms application with a new name. Software 

developed for Windows XP,Wndows Vista and Windows 7 will be categorized as a windows desktop app 

when running in windows 8.Eg of Windows desktop apps are Microsoft offices families 

products,notepad,etc 

Windows Presentation Foundation 

WPF is used to create application with a rich user experience, it include application UI,2D graphics, 

3D graphics and multimedia 

Windows Communication foundation 

It is a framework for building service- oriented application using WCF, 

Windows Workflow foundation 

It is the programming model, engine, and tools for quickly building workflow-enable applications 

on windows. it consists of a namespace, an in-process workflow engine, and designers for visual studio 

2005. it provides a consistent and familiar development experience with other .net framework 4.0 

technologies. 

1.4.3 Languages in .Net Framework: 

1.C# 

 C# is a modern, general-purpose, object-oriented programming language developed by Microsoft and 

approved by European Computer Manufacturers Association (ECMA) and International Standards 

Organization (ISO). 

 C# was developed by Anders Hejlsberg and his team during the development of .Net Framework. 

2.ASP.Net 

 ASP.NET is a web development platform, which provides a programming model, a comprehensive 

software infrastructure and various services required to build up robust web applications for PC as well as 

mobile devices 



 ASP.NET works on top of the HTTP protocol, and uses the HTTP commands and policies to set a 

browser-to-server bilateral communication and cooperation. 

3.Visual C++ 

 Microsoft Visual C++ (often abbreviated as MSVC or VC++) is a commercial (free version available), 

integrated development environment (IDE) product from Microsoft for the C, C++, and C++/CLI 

programming languages. 

4.Visual Basic .Net 

 Visual Basic .NET (VB.NET) is a multi-paradigm, high level programming language, implemented on 

the .NET Framework. Microsoft launched VB.NET in 2002 as the successor to its original Visual Basic 

language 

5.Microsoft Visual J# 

 The Microsoft Visual J# 2.0 Redistributable Package – Second Edition (x64) includes everything you 

need to run your Visual J# applications on a computer that already has the compatible version (v2.0 or 

v3.0) of Microsoft .NET Framework (x64) installed 

1.5 ASP.NET  OVERVIEW 

 ASP.NET is a web development platform, which provides a programming model, a comprehensive 

software infrastructure and various services required to build up robust web applications for PC, as well 

as mobile devices. 

 ASP.NET works on top of the HTTP protocol, and uses the HTTP commands and policies to set a 

browser-to-server bilateral communication and cooperation. 

 ASP.NET is a part of Microsoft .Net platform. ASP.NET applications are compiled codes, written using 

the extensible and reusable components or objects present in .Net framework. These codes can use the 

entire hierarchy of classes in .Net framework. 

 The ASP.NET application codes can be written in any of the following languages: 

 C# 

 Visual Basic.Net 

 Jscript 

 J# 

 ASP.NET is used to produce interactive, data-driven web applications over the internet. It consists of a 

large number of controls such as text boxes, buttons, and labels for assembling, configuring, and 

manipulating code to create HTML pages. 



 

ASP.NET Overview  

Here are some points that give the quick overview of ASP.NET.  

 ASP.NET provides services to allow the creation, deployment, and execution of Web Applications 

and Web Services  

 Like ASP, ASP.NET is a server-side technology  

 Web Applications are built using Web Forms. ASP.NET comes with built-in Web Forms controls, 

which are responsible for generating the user interface. They mirror typical HTML widgets like text 

boxes or buttons. If these controls do not fit your needs, you are free to create your own user 

controls.  

 Web Forms are designed to make building web-based applications as easy as building Visual Basic 

applications. 

ASP.NET Architecture  

 ASP.NET is based on the fundamental architecture of 

.NET Framework. Visual Studio provides a uniform way 

to combine the various features of this Architecture.  

 Architecture is explained form bottom to top in the 

following discussion.  

1. At the bottom of the Architecture is Common 

Language Runtime. NET Framework common language 

runtime resides on top of the operating system services. The 

common language runtime loads and executes code that targets the runtime. This code is therefore called 

managed code. The runtime gives you, for example, the ability for cross-language integration.  

2. .NET Framework provides a rich set of class libraries. These include base classes, like networking 

and input/output classes, a data class library for data access, and classes for use by programming tools, 

such as debugging services. All of them are brought together by the Services Framework, which sits on top 

of the common language runtime.  

3. ADO.NET is Microsoft's ActiveX Data Object (ADO) model for the .NET Framework. ADO.NET 

is not simply the migration of the popular ADO model to the managed environment but a completely new 



paradigm for data access and manipulation.ADO.NET is intended specifically for developing web 

applications. This is evident from its two major design principles:  

 Disconnected Datasets-In ADO.NET, almost all data manipulation is done outside the context of an 

open database connection.  

 Effortless Data Exchange with XML-Datasets can converse in the universal data format of the Web, 

namely XML. 

4. The 4th layer of the framework consists of the windows application model and, in parallel, the web 

application model. The web application model-in the slide presented as ASP.NET-includes Web Forms and 

Web Services. 

ASP.NET comes with built-in Web Forms controls, which are responsible for generating the user interface. 

They mirror typical HTML widgets like text boxes or buttons. If these controls do not fit your needs, you 

are free to create your own user controls. 

Web Services brings you a model to bind different applications over the Internet. This model is based on 

existing infrastructure and applications and is therefore standard-based, simple, and adaptable. 

Web Services are software solutions delivered via Internet to any device. Today, that means Web browsers 

on computers, for the most part, but the device-agnostic design of .NET will eliminate this limitation.  

5. One of the obvious themes of .NET is unification and interoperability between various 

programming languages. In order to achieve this; certain rules must be laid and all the languages must 

follow these rules. In other words we can't have languages running around creating their own extensions 

and their own fancy new data types. CLS is the collection of the rules and constraints that every language 

(that seeks to achieve .NET compatibility) must follow.  

6. The CLR and the .NET Frameworks in general, however, are designed in such a way that code 

written in one language can not only seamlessly be used by another language. Hence ASP.NET can be 

programmed in any of the .NET compatible language whether it is VB.NET, C#, Managed C++ or 

JScript.NET. 

Advantages of ASP.NET 

Separation of Code from HTML : 

 To make a clean sweep, with ASP.NET you have the ability to completely separate layout and business 

logic. This makes it much easier for teams of programmers and designers to collaborate efficiently. 



 

 Support for compiled languages : 

 Developer can use VB.NET and access features such as strong typing and object-oriented programming. 

Using compiled languages also means that ASP.NET pages do not suffer the performance penalties 

associated with interpreted code.  

 ASP.NET pages are precompiled to byte-code and Just In Time (JIT) compiled when first requested. 

Subsequent requests are directed to the fully compiled code, which is cached until the source changes. 

 Use services provided by the .NET Framework : 

 The .NET Framework provides class libraries that can be used by your application. Some of the key 

classes help you with input/output, access to operating system services, data access, or even debugging. 

We will go into more detail on some of them in this module. 

Graphical Development Environment : 

 Visual Studio .NET provides a very rich development environment for web developers. You can drag and 

drop controls and set properties the way you do in Visual Basic 6. And you have full IntelliSense support, 

not only for your code, but also for HTML and XML. 

 State management : 

 To refer to the problems mentioned before, ASP.NET provides solutions for session and application state 

management. State information can, for example, be kept in memory or stored in a database. It can be 

shared across web farms, and state information can be recovered, even if the server fails or the 

connection breaks down. 

 Update files while the server is running! : 

 Components of your application can be updated while the server is online and clients are connected. The 

Framework will use the new files as soon as they are copied to the application. Removed or old files that 

are still in use are kept in memory until the clients have finished. 

 XML-Based Configuration Files : 

 Configuration settings in ASP.NET are stored in XML files that you can easily read and edit. You can 

also easily copy these to another server, along with the other files that comprise your application. 



 

1.6 ASP.NET   TECHNOLOGIES 

The ASP Technology 

 ASP and ASP.NET are server side technologies. 

 Both technologies enable computer code to be executed by an Internet server. 

 When a browser requests an ASP or ASP.NET file, the ASP engine reads the file, executes any code in 

the file, and returns the result to the browser. 

ASP.NET 

 ASP.NET was released in 2002 as a successor to Classic ASP. 

 ASP.NET pages have the extension .aspx and are normally written in C# (C sharp). 

 ASP.NET 4.6 is the latest official version of ASP.NET. 

 ASP.NET 5 was expected to be an important redesign of ASP.NET. 

 However, the development of ASP.NET 5 was stopped in favor of ASP.NET Core. 

 We have three different frameworks in ASP.Net 

 Web Pages 

 Web Forms 

 MVC 

Web Pages 

 It is built on the top of web pages frameworks of ASP.NET. In Web Pages, client-side code and 

server-side code are placed at the same page. It is similar to PHP, and now it is called classic (old) 

ASP. If you want to build an application which is something dynamic or partially dynamic, then 

you may prefer web pages. 

 Web pages are preferred to build information based sites and blog-type applications. The 

applications you see on the internet with (.asp) extension is built on the top of Web Pages 

framework. 

Web Forms 

 Now, let’s discuss the history of Windows before digging into web forms. In 1980’s, mostly DOS 

based OS was used which is like cmd in our Windows. 

 We used commands there to create, read, update, delete the files. But then Microsoft launched 

Windows in which everything was graphical so that we can do everything through GUI. As 



Microsoft was successful in GUI, it repeated something visual once again to become successful in 

the programming world. As we know already, we want button or grid we need to code for them to 

look like a button or grid. But Microsoft launched Visual Studio in which every programming 

language is replaced with the Visual programming language. 

 Like if you were working in C++ then you can use Visual C++ in which controls are already 

present like buttons, menus and you need to just drag and drop the controls and code the 

functionality behind it. 

 Microsoft does the same thing in Web Forms to separate the client side and server side. History 

again repeats and Microsoft becomes very famous among developers eventually due to this feature. 

Now, we can design the client side on client side layer and we can code behind it. It was much 

better than the classical Web Pages approach. Now the development becomes so much fast, we 

performing event-based application development. And it is what we say RAD (Rapid Application 

Development) fast development. 

Web Forms File Based 

A web form is actually the file based like Payoneer is built on the top ASP.Net Web Form framework. 

When we open any Web Form page in the browser page, the web form extension is (.aspx) and at the 

backend, the complete file (.aspx.cs) is in execution. So, whenever we hit on any page of Web forms then 

the complete file will comes into execution (.aspx + .aspx.cs). So we say that it is file based. 

Each technology has its own pros and cons. It was not better for the Enterprise level application. Let’s 

discuss the problems with Web Forms. 

 The web is actually action based. We request to the server and then the response comes back. But 

Web Forms are actually following View First Architecture. We trigger an event on view first then 

the complete life cycle of the page include Page_Load executes and then the action executes. Now 

if we trigger another event once again on the same page, then again the complete life cycle of the 

page will execute and then the actual method executes. What is the Hell going on? 

 Web Forms doesn’t support Reusability. Don’t know how much effort is required to make the web 

form application reusable. Like, 

There are 2 pages which is something same in Web forms, then we need to code behind each control, again 

and again, whether we have 2 pages or 2+. There are actually no layers in web forms. If we want to make 

reuse the code then we need to understand the concept of layers and make the layered architecture. 

 Another problem, suppose we are working on Web Form Application, at a time 2 different 

developers can’t work on the client side (.aspx) and server side (.aspx.cs). Only 1 developer can 

https://www.payoneer.com/


perform its duty at 1 side at a time. At least there should be different layer then they can perform 

programming at a time. 

We can see there are 3 files of 1 page. 

 (.aspx) is for the front end 

 (.aspx.cs) for the backend 

 (.aspx.designer.cs) is used to initialize the ready-made objects which we use in Web forms by drag 

and drop from the toolbox. We don’t write a single line of code here, Visual Studio automatically 

generates and initialize the objects here. 

MVC 

Model View Controller (MVC), an architectural pattern that separates an application into three main 

components: 

 Models: Model objects are the parts of the application that implement the domain logic. Often, 

model objects also retrieve and store model state in a database. 

 Views: Views are the components that display the application's user interface (UI). Typically, this 

UI is created from the model data. An example would be the edit view of Albums that displays text 

boxes and a drop-down list based on the current state of an Album object. 

 Controllers: Controllers are the components that handle user interaction, manipulate the model, 

and ultimately select a view to render the UI. In an MVC application, the view only displays 

information; the controller handles and responds to user input and interaction. 

 The ASP.NET MVC framework provides an alternative to the ASP.NET Web Forms pattern for creating 

ASP.NET MVC-based Web applications.  

 The ASP.NET MVC framework is a lightweight, highly testable presentation framework that (as with 

Web-forms-based applications) is integrated with existing ASP.NET features, such as master pages and 

membership-based authentication so you get all the power of the core .NET framework.  

 In addition, the loose coupling between the three main components of an MVC application also promotes 

parallel development. For instance, one developer can work on the view, a second developer can work on 

the controller logic, and a third developer can focus on the business logic in the model.. 

 

 

 

 



 

EXPLORING NEW FEATURES OF ASP.NET 4.0  

ASP.NET 4.0 was released along with Visual Studio 2010 on April 12, 2010. It uses the same engine.as 

that of ASP.NET 3.5, with some additional features.  

ASP.NET 4.0 has simplified the process of building websites, making it easier than ever. Now let's discuss 

the following new features added to ASP.NET 4.0:  

 ASP.NET core services 

 ASP.NET Web forms 

 Dynamic data 

 ASP.NET Chart control 

 Microsoft AJAX functionality 

 Support for MVC based Web applications 

 Improved CSS capability 

ASP.NET Core Services 

The ASP.NET 9.0 core services include features, such as output caching and session-state storage. The 

benefits of the ASP.NET core services are as follows: ' 

Refactoring of web.config file –  

Specifies that in this version of ASP.NET, the major configuration elements of the web.config file have 

been moved to the machine.config file.  

This has been done because with the new features being added in ASP.NET, such as AJAX, routing, and 

integration with IIS 7.0, the process of configuration or staring a new Web application has become 

difficult. 

 

Output caching – 

 Enables you to configure one or more output cache providers. The output caching feature in ASP.NET 

enables the developers to store the generated output of controls and Hut responses in the memory.  

The output caching feature was not helpful in the previous versions of ASP.NET as in situations of heavy 

traffic on the server; the memory required for output caching can affect the functioning of other Web 

applications.  

Therefore, in ASP.NET 4.0 you can select different output-cache provider for different control. This 

implies that the developers can store the page responses outside the ASP.NET work Process by fully 

supporting the provider model. 

Auto-start Web application – 

In the earlier versions of ASP.NET, while loading g large amount of data or performing advanced 

initializing processing, you needed to run initialization code in the Application_Load method in the 

Global.asax file.  



However, in ASP.NET 4.0, a new feature called auto-start has been added, which solves this problem. This 

feature is available when ASP.NET 4.0 runs on IIS 7.5 and Windows Server 2008. 

Redirecting a page –  

Removes the unnecessary round trip made by the browser for temporary redirects. In the previous versions 

of ASP.NET, the Response.  

Redirect method was used to forward a request to a new URL. This method uses the HTTP 302 (temporary 

redirect) response, which results in an extra HTTP round trip.  

In ASP.NET 4.0, a new RedirectPermanent helper method has been introduced, which uses the HTTP 301 

Moved Permanently responses and avoids the round trip. 

Compressing session state –  

Reduces the size of session-state data. In ASP.NET, there are two options that help in storing state in a 

Web form. In the first option, the session-state provider invokes an out-of-process session-state server.  

In the second option, the session-state provider stores the data in Microsoft SQL Server database. In case of 

large amount of data saved in session state, the size of serialized data is very large.  

 

Range of allowable URLs   

 In the previous versions of ASP.NET, the maximum URL path length was 260 characters. In ASP.NET 

4.0, you have to increase the URL path length by using the new httpRuntime configuration attribute. 

 

ASP.NET WEB FORMS 

The Web forms form an integral part of ASP.NET applications. It have been enhanced several times since 

its release. In ASP.NET 4.0, the following new features are introduced in Web forms: 

Setting meta tags by using the MetaKeywords and MetaDescription properties of the Page class.  

Disabling view state for all controls or enabling view state for individual controls on a page by using the 

ViewStateMode property of the Control.class. This implies that if the view state is disabled for a page, you 

can use the ViewStateMbde property to enable view state for an individual control. 

In ASP.NET, the support for 'browser applications is represented-by-HttpBrowserCapabilities object in the 

HttpRequest.Browser property. In ASP.NET 4.0 the browser files are updated so that they support the new 

browsers and devices, such as Google Chrome, Research in Motion BlackBerry smart phones, and Apple 

iPhone. 

Adding a built-in support for routing with Web form.4. The routing feature in an ASP.NET application 

helps you to configure an application to use URLs and not specify the physical file names. The various 

improvements in routing in ASP.NET 4.0 are: 

 No need of writing custom_route handler as the PageRoutellandler. class is now_a_simple HTTP 

handler class, which can be used while defining routes: 



 Improvements in HttpRequest.RequestContext and Page.RouteData properties so that it is easier to 

access information in the URL parameters 

 No change required in the web.config file to enable routing. 

The ClientIDMode property helps you in specifying how the client ID is generated-for controls. The 

ClientIDMode property at the page level, when you want to define a default value for all controls in the 

page.  

The default value of the ClientIDMode property is AutoID at page level and at-the control level the default 

value is Inherit. If you want to define a default setting for the ClientIDMode property, so that the setting is 

common for all controls in all pages in an application, you can set the ClientIDMode value in the 

configuration file. 

Improving the GridView and. ListView controls. In the previous versions of ASP.NET, if.you select 4th 

item on the 2nd  page and then move to the 3rd page, the 4th item in the 3rd page was also selected.  

This was because the row selection in a GridView or ListView control was based on the row index on the 

page. This problem has been solved in ASP.NET. 4.0, by including a new feature known as persisted 

selection in the GridView and ListView control 

Introducing the QueryExtender control that helps in making filtering easy. In ASP.NET, filtering excludes 

data, which do not meet a specified criterion, from being displayed in the data source control This requires 

you to use the Where clause,. However, in the LinqDatagource control, the Where clause was not able to 

expose the full functionality. Therefore, in this version of ASP.NET, the QueryExtender control been 

introduced, which provides the following advantages:  

 Better filtering of data in comparison to using the. Where clause 

 Can be used with not only the LinqDatiSource control but also with EntityDataSource control 

 Provides multiple options to filter data, which can be used either individually or together 

 Eliminating exceptions that used to arise in the earlier versions of ASP.NET with respect to markup 

code that did not conform to HTML, XTHML, or accessibility standards 

DYNAMIC DATA 

The Dynamic Data feature of ASP.NET 4.0 helps the developers in developing data-driven Web 

applications. It also helps in inferring the appearance and behavior of data entities retrieved from the 

database. Some of these enhancements are as follows: 

 Including a Rapid Application Development (RAD) experience to help the developers in building a 

data-  driven Web application. . . 

 Defining of constraints in the data model that are used for automatic validation by the developers. 

 Using filed templates that are a part of the Dynamic Data application to easily change the markup code 

generated for the GridView and DetailsView controls. 

The basic purpose of the Dynamic Data feature is to enable the Dynamic Data functionality for any 

ASP.NET application. A new se•of controls is introduced in ASP.NET to help in using the Dynamic. Data 

feature. These  controls are given as follows: 

 The DynamicControl control 

 The DynamicDataManager control. 

 The DynamicEntity control 



 The DynamicFilter control 

 The DynamicHyperLink control 

 The DynamicValidatoicontrol 

You will learn about the Dynamic Data feature of ASP.NET in detail in Chapter 14, Building ASP.NET 

Dynamic Data Applications, of the book 

ASP.NET Chart Control 

A new control, the Chart control, has been introduced in ASP.NET.4.0 include simple charts for statistical 

and financial analysis. Therefore, the Chart control helps the developers to create rich and professional 

looking data virtualization solution. It includes a wide range of chart options, such as pie, area, range, 

point, circular, accumulation, data, distribution, and doughnut. 

The various features included in the Chart control are as follows: 

 Helps in data binding 

 Helps in manipulating data and performing operations, such as copying, splitting, merging, 

grouping, and sorting on data 

 Includes statistical and financial formulae 

 Includes interactivity with Microsoft AJAX 

 Supports AJAX Content Delivery Network (CDN) 

Microsoft AJAX Functionality 

The Microsoft AJAX functionality was introduced in ASP.NET 3.5. However, in ASP.NET 4.0, this 

functionality has been enhanced to help the developers in creating an entirely client-based AJAX 

application. The various new features included in Microsoft AJAX in ASP.NET 4.0 are as follows:  

 jQuery - Refers to the integration of jQuery with Web forms and Model-View-Controller (MVC). This 

implies that the templates in ASP.NET for creating Web site include the open-source jQuery library, 

which consists of the following three files: 

 jQuery-1.4.1.js  - Refers to the unminified version of jQuery library. 

 jQuery-14.1.min.js - Refers to the minified version of jQuery library. This implies that this file 

does not contain any unnecessary characters in the code that reduces the size of the file and 

improves the load time.  

 jQuery-1.4.1-vsdoc.js - Refers to the IntelliSense documentation file for the jQuery library. 

 Content Delivery Network (CDN) - Helps in easily adding the AJAX and jQuery scripts to a Web 

application. In addition, CDN improves the performance of the AJAX application. 

Support for MVC based Web Applications 

.NET Framework 4.0 and Visual Studio 2010 include the MVC framework, which enables the separation 

of the core business model functionality of the Web application from the presentation and control logic of 

the interface specific application. This sort of arrangement makes it possible to see multiple views of the 

same data model of the Web application. Under this architecture, data (Model) and- user interface (View) 

are separated from each other so that any change in the user interfaces does not affect the data in the 

database and vice versa. 

In Visual Studio 2010, the ASP.NET MVC 2 version is installed by default. In ASP.NET 4.0, the support 

for MVC based Web applications helps the developers in developing standard Web applications that are 

easy to maintain. The support for MVC in a Web application removes the dependency among the 



application layers. The Web sites created using ASP.NET MVC have a modular architecture. Therefore, 

the developer can work on data and logic of the Web sites and the designer can work on their presentation. 

Improved CSS Compatibility 

Cascading Style Sheet (CSS) is one of the important components of a Web application as it makes the 

designing of a Web site easier and faster. The Web site in Visual Studio 2010 have been updated to include 

the improved CSS 2.1 standards. These standards are more robust than previous versions of ASP.NET and 

help in preserving the integrity of Web applications and their HTML code. In Visual Studio 2010, a set of 

tools is introduced in ASP.NET 4.0 to create, apply, and manage styles. These tools are mentioned in the 

following points: 

Apply Styles window - Enables you to create, modify, and apply styles. You can also link or remove an 

external CSS. This window recognizes the types of style and display about the style whether it is used in 

the current Web page and in current selection.  

Manage Styles window - Helps in changing the styles in an internal style sheet you can also use it to 

change or move styles inside a style sheet. 

CSS Properties window - Shows the styles in a Web page that are currently in use. It also displays the 

priority order of the styles. The CBS Properties window displays the list of all the CSS properties. It 

enables you to add more properties to an existing style and modify the properties that you have already set 

In addition, this window helps you in creating new inline styles. 

Direct Style Application toolbar - Enables you to apply class-based or ID-based style. It helps you to 

create and apply new styles. It can also be used to remove class-based or ID-based styles. It also controls 

the new styles generated. 

EXPLORING A SAMPLE ASP.NET 4.0 WEB APPLICATION  

In ASP.NET 4.0, you can create both Web applications and Websites with each having its own advantages. 

For example, MVC and some tools for automation of Web deployment works only with Web application 

projects. The Dynamic Data feature, which is new in this version of ASP.NET, works with both W21, sites 

and Web application projects. Before you start creating an ASP.NET project, you should understand and 

select the appropriate project type.  

Table 1.5 summarizes the main different Web application and Web site project 

Area  Web Application  Web Site  

Structure of project 

file (.csproj or 

.vbproj) 

Stores information about the list of 

files' that are included in the ASP.NET 

project. 

Consists of no project file. The filet 

are included automatically in the 

Web site. 

Compilation Requires you to build' the project in 

Visual Studio. In the process of 

compilation of the application, the 

class and standalone class files are 

compiled into a single assembly and 

placed in the Din folder. 

Does not require you to manually 

compile the project. The Web site is 

compiled dynamically by ASPNET, 

which produces multiple assemblies. 

Namespaces Is added to pages, controls and classes 

by default. 

Needs to be added manually are they 

are not added by default to pages, 

controls, and classes. 

Deployment Requires you to copy the assembly Requires you to copy the project 



that is created while compiling the 

project In an US server. 

source to an IIS server. 

Now, let's explore a Web application by following these steps: 

1. Click the Start  All Programs  Microsoft Visual Studio 2010 Microsoft Visual Studio 2010 

option to open Microsoft Visual Studio 2010. 

2. Click the File  New  Project 

option, as shown in Figure 136: 

 

 

 

 

 

 

 

 

 

 

The New Project dialog box appears (Figure 1.37). 

3. Select the project type as Web under the Installed Templates pane and ASP.NET Web  application 

in the middle pane (Figure 1.37). 

4. Enter a name of the application in the Name text box. In our case, we have entered 

SampleApplication (Figure 1.37). 

5. Enter a location to save the application in the Location text box (Figure 1.37).  

6. Click the OK button, as shown in figure 1.37: 

 

 

 

 

 

 

 

 

 



 

 

It opens Visual Studio 2010 IDE with the Default.aspx file, also known as the source file, as shown in 

Figure 1.38: 

After 

exploring 

Visual 

Studio 2010 

IDE, let's 

move further 

and see how 

to create a 

Web 

application. 

Creating a 

Sample 

ASP.NET 

4.0 Website 

Let's create a website named samplewebsiteeCS In C# and SampleWebsiteVB in VB (can be found in CD-

Rom as well). You can do so by performing the following steps: 

1. Open Microsoft Visual Studio 2010. 

2. Click the File  New  

Web Site option, as shown in 

Figure 1.39: 

 

 

 

 

 

 

 

 

 

 

The New Web Site dialog box appears (Figure 1.40). 

3. Select the Visual C# option from the Installed Templates pane (Figure 1.40). 

4. Select the ASP.NET Web Site option from the middle pane (Figure 1.40). 



5. Enter a location to save the Web application (Figure 1.40). 

6. Click the OK button, as shown in Figure 1.40: 

 

 

 

 

 

 

 

 

 

In ASP.NEI' 4.0, a new feature has been introduced in which you can create empty projects and the 

projects in which some common layout and functionality are included. This implies that in the New Web 

Site dialog box, now there are two options available, which is shown in Figure 1.40: 

 ASP.NET Web Site-Creates a new Web site, which includes the following: 

 Different folders that contain the membership pages, client script files, and CS files 

 A data folder 

 A master page file 

 Two Web pages: Defult.aspx and About.aspx 

 A global application file, Clobal.asax 

 Two Web.config files 

 ASP.NET Empty Web Site -Creates a new Web site that includes only the web.config file and no other 

file or folder. You need to manually add pages, files, and folders required to create a simple Web site. 

After you click the OK button, the Default.aspx file opens in Visual Studio 2010 IDE, also known as the 

source file, as shown in Figure 1.41: 

 

 

 

 

 

 

 

 

 



You can find the code for the Default.aspx page in Listing 1.1: 

 

Listing 1.1: Showing the Code for the Default.aspx Page 

<%@ Page Title="Home Page" Language-it.," MasterpageFilee=”~/Site.master 

AutoEventwirup=”true” Codebehind="Default.aspx.cs" Inherits="Sampleapplication.Default" 

%>  

<asp:Content ID="Headercontent" runat=server" ContentPlaceholderID="Headcontent"> 

</asp:Content> 

<asp:Content ID="BodyContent" runat="server" ContentplaceholderID=”maincontent",  

<h2>welcome to ASP.NET<h2> 

<p>To learn more about ASP.NET visit  <a  href=”http://www.asp.net" title="ASP.NET, 

Website”>www.asp.net</a>. 

</p> <p> you can also find <a 

href=http://go.microsoft.com/fwlink/?LinkID=152368&&amp;clcid=0x409title=”MSDN 

Asp.Net Docs”>documentation on ASP.NET at MSDN </a> </p> 

</asp:content> 

 

7. Open the code-behind file by pressing the F7 key. The default code-behind file Default.aspx.cs) 

window appears, as shown in 

Figure 1.42 

 

 

 

 

 

 

 

 

 

8. Add the code shown in Listing 1.2 in the code-behind file of the Default.aspx page: Listing 

12(Showing the Code for the Code-Behind File of the Default.aspx Page 

using System; 

using Sys tem. Collections.Generic;  

using system. Ling; 

using system.web; 

using System. web. ur ; 

using system. web . .webControls; 

namespace sampleApplication 

{  public partial class _Default : System.web.UI.Page 

http://go.microsoft.com/fwlink/?LinkID=152368&&amp;clcid=0x409


{  protected void Page_Load(object sender, Eventargs e) 

{ 

} 

   } 

 } 

9. Press the F5 key to get the output, as shown in Figure 1.43: 

 

 

 

 

 

 

 

 

However, you can perform the same function in VB for creating an ASP.NET website with the help of 

following steps: 

1.Open Microsoft Visual Studio 2010. 

2.Click the File  New  Web Site option from the menu bar. 

The New Web Site dialog box appears (Figure 1.44). 

3.Select the Visual Basic option from the Installed Templates pane (Figure 1.44). 

4.Select the ASP.NET Web Site option from the middle pane (Figure 1.44). 

5.Enter a location to save the Web application (Figure 1.44). 

6.Click the OK button, as shown in Figure 1.11: 

 

 

 

 

 

 

 

 

 



It opens the Visual Studio 2010 IDE with the Default.aspx file, also known as the source file, as shown in 

Figure 1.45: 

 

 

 

 

 

 

 

 

 

You can find the code for the Defau I t.aspx page in Listing 1.3: 

Listing 1.3: Showing the Code for the De f au 1 t . aspx Page 

<%@ Page Title="Home Page" Language="VB" MasterPageFile="~/site.master" 

AutoEventWireup="false" 

codeFile="Default.asps.vb" inherits="_Default" %> 

<asp:Content ID.HeaderContent" runat="server" ContentPlaceHolderID=HeadContent"> 

</asp:Content> 

<asp:content iD=”BodyContent" runat="server" ContentPlaceHolderID=”MainContent"> 

<h2> 

welcome to ASP. NET !</h2> 

<P> To learn more about ASP.NET visit <a href="http://ww.asp.net" title="ASP.NET 

Webs1te">www.asp.net</a></P> 

</asp:content> 

 

7. Open the code-behind file by pressing the F7 key. The default code-behind file (Default.aspx.vb) 

window appears as shown in Figure 1.46 

 

 

 

 

 

 

 



 

8. .Add the code in the code-behind file of the Default.aspx page, as shown in Listing 1.4: 

Listing 1.4: Showing the Code for the Code-Behind File of the Default.aspx Page 

Partial class _Default 

Inherits system.web.UI.Page 

Protected sub Page_Load(ByVal sender AS object, Byval e AS System.Eventargs) Handles 

Me. Load 

Response write("Hello World") 

End Sub 

End Class 

 

9. Press the F5 key to get the output. 

Whether the Web application is developed using C# or VB, the output remains the same. 

 


