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ABSTRACT

The .NET platform is latest strategy for developing software, web application, or Web services that allows various small application to integrate with each other, and connect with other system and devices in order to create virtual world of information.

The entire .NET uses XML in its core. According to Microsoft “The .NET is a set of software technologies for connecting world of information, people, system and devices via Internet".

The .NET platform can be considered as collection of three components: a programming environment (a .NET Framework), a set of enterprise servers that support this platform and an architectural vision that describes how a software or service should be designed, developed and deployed. 

In the .NET framework, type safety enforced on the code to prevent runtime errors or application crashes. So .NET helps E- businesses to increase their revenue [3].

1. INTRODUCTION

Adapting to change has always been important to business success. In today's business environment, staying ahead means continuously adapting to change—and making change work in your favour.

There is a growing consensus in the industry that the way to create this kind of adaptive, agile IT architecture is through Web services—discrete units of software that inter-operate, based on industry-standard protocols, across platforms and programming languages.

Microsoft's offering for Web service–based connectivity is Microsoft .NET. Microsoft .NET is software for connecting people, information, systems, and devices. These services include end-to-end support for Web services, including server software to host them, developer tools to create them, applications and smart clients to use them, and a network of partners that can help businesses of any size implement solutions based on .NET. Information that once was isolated in back-end systems is now available to every employee [8]. 

Web service–based connectivity through Microsoft .NET offers businesses a flexible, responsive IT architecture that empowers them to reach their potential. The .NET consist of: 

· The .Net Framework - a programming platform consisting of Common Language Runtime (CLR), .NET Framework class library and ASP.net.

· The .NET Enterprise Servers  - family of server application for building deploying and managing integrated, scalable Web-Based solutions, based on XML.

· Architectural vision - that describes how a software or service should be designed developed and deployed.
· Developer tools - such as Microsoft Visual Studio .NET 2003 which provides an integrated development environment (IDE) for maximising developer productivity with the .NET Framework. 

· Client software - such as Windows XP, Windows CE, and Microsoft Office XP, that helps developers deliver a deep and compelling user experience across a family of devices and existing products. 

· XML based web services - a core set Web services—from authentication to calendering that can be combined with other Web services or used directly with smart client applications.

  
So  .NET technology has enabled early adopters to shorten time to market, speed development, and streamline services, connect with customers, and gain a competitive edge [7].

2. COMPONENTS OF .NET FRAMEWORK
The .Net Framework is a programming platform consisting of following components.

Common Language Runtime (CLR) 


It is cumbersome to have separate runtime for each programming language. To solve it, .Net provides a runtime environment called CLR that all .Net language shares. The runtime uses metadata to locate and load classes, generate native code and to execute it.



Figure: CLR and Its Activities

 The source code is compiled to MSIL and at the time metadata is created using metadata engine. These are link with code compiled by back-end compiler and result is  .DLL or .EXE file. MSIL code and functionality from class library is brought together using class loader, optionally tested by verifier. JIT processes MSIL to native code, which is, pass to .NET run-time manager [2].

Metadata and Assembly

Metadata describes type in your code including definition of each type, signature of each member and other data that runtime uses at execution time. An assembly is collection of files that work together and must resides in same directory [4].
A Manifest contains vital information of assembly like name, version, security permission and other assembly on which this depend on. Type is contained unit of data and logic affecting that data [2].

Microsoft Intermediate Language (MSIL)

MSIL is CPU-independent set of instructions that can be efficiently converted to native code. It includes instructions for loading, storing, initialising, calling methods on objects, logical operations. All .Net programs are compiled to MSIL before compiled to native code [2].   

Memory Management and Garbage Collector 

CLR manages and allocates memory using managed heap. Heap is reserved chunk of memory that can be dynamically allocated to objects. Garbage Collector is responsible for removing objects from managed heap that is no longer referenced .It may be automatically invoked by CLR.

Common Type System (CTS)

CTS support all .Net languages by specifying various common data and value types.

CTS are divided into ‘value’ and ‘reference’ data type.

Common Language Specification (CLS)

CLS defines a set of constructs, rules and conventions that must be supported by a language in order to be a .Net language. CLS is subset of CTS.

.NET Framework  Class Library 

It includes classes, interfaces and value types that help expedite and give access to system functionality [4].

3. THE .NET ENTERPRISE SERVERS

.Net Enterprise servers are based on web standard , XML allowing tight integration between servers in family and other system based on  Microsoft Windows 2000. These include –

· Application Centre 2000  - It contain server side components and client side tools that helps in deploying, configuring and controlling server that run web application. 

· BizTalk Server 2000 - It is used to help organizations to use XML for Enterprise Application Integration and Business-to-Business Integration.

· Commerce Server 2000 - This is used for quickly creating a business-to-business or business-to-consumer e-commerce solution.

· Exchange Server 2000 - Used for messaging and real-time conferencing with its new web storage system. This database support XML and HTTP protocol.

· SQL Server 2000 - This is used for Online Transaction Processing and Online Analytical Processing. All query results are returned as XML document.

· Host Integration Server 2000  - Used for integrating .Net application with existing applications and data.

· Internet Security and Acceleration (ISA) Server 2000  - This is used for securing, managing and enhancing the performance of web server using web cache to reduce access time.

· Mobile Information Server 2001  - It allows the mobile community to access e-mail, calendar and contacts from their wireless device [2].

4. ENTERPRISE ARCHITECTURE

The definition of an architecture used in ANSI/IEEE Std 1471-2000is: "The fundamental organisation of a system, embodied in its components, their relationships to each other and the environment, and the principles governing its design and evolution." 

Enterprise architecture (EA) is a conceptual tool that assists organisations with the understanding of their own structure and the way they work. It provides a map of the enterprise and is a route planner for business and technology change. The individual models in an EA are arranged in a logical manner, and this provides an ever-increasing level of detail about the enterprise, including: objectives, goals, technology used. Architectural users include business managers and analysts, system architects and designers, workflow and procedures analysts'.

The information in the enterprise architecture can be viewed from four general perspectives:

· The Business Perspective - It describes how a business works. It includes broad business strategies along with plans for moving the organisation from its current state to an envisaged future state.

· The application perspective - It includes descriptions of automated services that support the business processes, interaction and interdependencies (interfaces) of the organisation applications systems and plans for developing new applications and revising old applications based on the enterprise objectives.

· The information perspective - It describes what the organisation needs to know to run its business processes and operations.
· The technology perspective - It lays out the hardware and software supporting the organisation. It defines the set of technology standards and services needed to execute the business mission. While all the perspectives are key elements of the enterprise architecture, application and technology perspectives are more important.

The functional requirements of a software system describe the business value that the software delivers. The operational requirements of a software system define the reliability, manageability, performance, security, and interoperability requirements of the software.

There is a relationship between the application architecture and the technology architecture because; good technology architecture is built to support the specific applications vital to the organisation; good application architecture leverages the technology architecture to deliver consistent performance across operational requirements.
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Fig.: Relationships between architectures

For all architectural perspectives there are various views of the architecture that are often classified as conceptual, logical, and physical views. The conceptual view is used to define the functional requirements and the business users' view of the application to generate a business model. Logical views show the main functional components and their relationships within a system independently of the technical details of how the functionality is implemented. Physical views are the least abstract and illustrate the specific implementation components and their relationships. This implementation view is normally owned by the development or operations organisations within an organisation
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Figure: Architectural views
Application Architecture

The application architecture provides three views: the conceptual, the logical, and the physical. These views are used by architects to generate models within organisations that support and meet their business requirements.

Conceptual view:

It uses conceptual modeling techniques, such as activity diagrams, business entity modeling, help to build a description of the key business processes and the data they use, in way that emphasizes business objectives and requirements, and is free of implementation technology.

Logical View:

Architects create application models that are logical views of the business model as they determine how to meet business objectives and requirements.

Physical view:
Each of the elements in the application model requires mapping to elements of real technologies. In this way application models are released as implementation models. An incorrect architectural model almost always results in serious design or operational issues.

There are two main types of architectural guidance and assistance that can be provided to architects to speed up model generation and minimise risk. First of these is a set of architectural concepts and the second is a set of patterns.
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Figure: Views of Application Architecture

Today, complex distributed applications are being constructed that integrate existing applications and services from all over their networks. NET facilitates this idea by joining the tightly coupled, highly productive aspects of n-tier computing with the loosely coupled, message-oriented concepts of the Web. This style of computing is called XML Web services.

An application pattern is an architectural-level pattern that defines best practices in architectural design for a specific application environment.

Technology Architecture 

Like application architecture, technology architecture provides all three views.

Conceptual view:A conceptual view of technology architecture is used to map out areas of technology into a structure and framework.  This is used to define, name, and position these areas and to ensure that all the technology areas required to implement an organisation's operational or non-functional requirements are defined and available to the organisation.

Logical view:

Enterprise technology elements such as databases, mail systems, transaction support, and reliable messaging are provided in the logical view. The technologies that are provided at this level are normally packaged together as servers by enterprise software vendors.

Physical view:

In this, technology architectures are realised as complete systems of networks, servers, operating systems, and so on. Actual physical locations, server product names, and connectivity are shown at this level

The technology conceptual architecture is the technology basis for achieving enterprise-scale Web services in an organisation. The high-level diagram of the technology conceptual architecture shows a set of generic levels that provide enterprise-based services for Web service generation.
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Figure: Conceptual View of Technology Architecture
A technology pattern is an architectural-level pattern that defines the best practice architectural design for a specific technology environment [1].

5. ADVANTAGES AND DISADVANTAGES

Advantages 

· Support for Internet standards - such as XML, HTTP, and HTML, FTP so that data can be efficiently exchange across Internet including firewalls.

· Software scaling and availability - can be achieved by deploying web applications simultaneously on multiple servers and using a load balancing mechanism to distribute in coming request. If any one server goes down, other server will pick up the demand.

· Focus on business logic, not on deployment - lot of work on developing cluster application, caching and loading are dealt at OS level. This frees up developer to focus on logic within application [2]. 

· Ease of management - a .NET enterprise server provides tools for development, deployment and administration of application. 

· Language integration - single application can be develop using multiple languages.

· Component interaction - interface to .NET framework is not necessary. CLR uses component data directly for interaction. 

· Integrated class library - makes easier to use .NET framework classes and structures .

· No registry at all required.

· Automatic resource management [5].

Disadvantages

· Program execution is slowed down.

· Affection of some .NET architectural solutions to C++ likes languages.

· Necessity of modifying standards for many programming languages [5].

6. SECURITY POLICY AND APPLICATIONS

Security Policy

· Code Access security uses permissions to control access to protected resources and operations, protecting computer from malicious code.

· Role-based security provides checks about what is allowed to do based on user’s identity or membership or both.

· Security policy is configurable set of rules that runtime uses to decide which permissions to grant to code.

· .NET Framework SDK supplies command line utilities that help you to test components and applications [2].

Application

The first phase of Internet was about having just a web presence. The second phase of Internet, where the focus is on generating revenue for a business through simple transaction over the Web.

Now, there is a movement towards the third phase of Internet, where Internet is expected to generate profits for e-businesses, in addition to creating a digital economy.

The .NET platform is the underlying technology for moving towards this phase pf Internet. Based on XML .NET connects people, information, system and devices on the Internet allowing business to expand world -wide [3].
7. CONCLUSION

Building solutions with .NET technologies, you can create and connect to an infinite variety of personalised .NET experiences, with industry-standard technologies helping to protect your security and safety. Individuals can enjoy rich, tailored interactions when Web services are pulled together, allowing access to information across the Internet and from stand-alone applications, online or offline [6].

With the capabilities provided by .NET Framework, developer will be 25-50% more productive in delivering new solutions. Every aspect of software development life cycle is made easier, from creation of user interface to deployment by .NET [8].
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