
Beginners Preview of .NET Framework – Part III 

 

Developing an application in .NET 

 

Figure8. Application in .NET 

The above diagram shows how an application is developed and executed using .NET Framework. 

Steps: 

1.  The code is written in any .NET compatible language(in this case C#) reusing the required classes from 
the.NET Library. 

2. Once the source code is prepared, it is compiled with the suitable compiler for that language(here C# 
compiler). This converts the code into MSIL form which is independent of the system on which the source 
code is compiled. 

3. The MSIL code produced in the above step is freely portable and can be moved on to any machine on 
which the .NET Framework is installed. 

4. The JIT compiler in the CLR again converts the MSIL code into native machine code just before the CLR 
executes it. This conversion is fast as the code  gets compiled simultaneously as the execution of compiled 
modules  is taking place. This compiled code is cached and there is no need to compile it every time it is 
needed. Hence the execution speed is highly improved.  
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Key Features in .NET Framework: 

1. Platform Independency: 

Traditional languages like C, C++ when compiled produce executable code which is native to the machine on which 
they are compiled. This is the reason that this exe code cannot be run on other platforms.  

For example a C program that is compiled on a Windows operating system produces a .exe file which is native to 
the Windows platform. This .exe file can be run on any  Windows platform, but not on other platforms like UNIX or 
Linux. It means that platform independency is not possible with an executable file. That is why the need of an 
intermediate code when compiled becomes necessary.  

This concept is implemented in .NET where a .NET program when compiled produces an  intermediate code called 
Microsoft Intermediate Language Code(MSIL). This code is independent of the operating system because it is 
compiled in .NET environment  instead of the operating system environment. Hence this intermediate language code 
is dependent only on .NET environment and needs the CLR for its execution.  

 

Figure9. Compilation process in .NET 

A source code in any .NET compliant language when compiled produces code in the same common intermediate 
language format. It is this IL code that the CLR understands and executes into the native code. CLR cannot execute 
the code of any other language, eventhough it is .NET compliant. The IL code is portable and can be run on any 
other platform where the .NET Framework is present. This makes .NET applications platform independent.  

2. Language Independency: 

As all the .NET languages follow the CTS and CLS specifications, the internal representation of the datatypes in 
each of these languages is same. Moreover all these languages produce the same MSIL code when compiled. This 
means that a program developed in one language can be freely used in other language. The best example for this is 
the usage of BCL classes ( which are developed in C# ) in all the .NET programming languages.  

3. Interoperability: 

Managed and unmanaged code: 
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The code developed in .NET for .NET Framework is called Managed code. This managed code executes under the 
supervision of  CLR. The CLR consists of a compiler called Just In Time(JIT) compiler which compiles the IL code 
into machine code at runtime prior to executing it. The managed code consists of  two parts- the IL code and its 
Metadata. The advantage of executing the code under CLR is that, during JIT compilation it checks for type-safety 
and security by using the information of Metadata. It provides memory management behaviour  and also checks the 
correctness of the code and refuses to execute it if it finds any discrepancy in the code.  

Unmanaged code is the executable code produced by older languages like C, C++, etc. This code is native to the OS 
on which it is running. Unmanaged code executes directly under the operating system and hence less secure. This 
code does not get the services of the .NET runtime. In .NET we can import this unmanaged code in the form of dll 
using the System.EnterpriseServices namespace and System.Runtime.InteropServices namespace. Similarly .NET 
components can be consumed in other  non .NET languages.  .NET provides this interoperability support better than 
any other technology or language.  

Interoperability with COM: 

.NET components are easily interoperable with COM components through a wrapper. A wrapper is a piece of code 
that acts as a broker for .NET and COM interaction. These wrappers are different for different environments. We use 
a Runtime Callable Wrapper(RCW)  to consume a COM component in .NET and COM Callable Wrapper(CCW)  to 
consume a .NET component in COM. 

                                             .NET   RCW   COM 

                                              COM   CCW .NET 

 

Interoperability with non .NET: 

The .NET concepts like web services, WCF services(provided in 3.5 version) allow the functioning in a 
heterogenous environment where RMI, CORBA(Java Clients), old COM, MTS, MSMQ clients can consume or 
work with .NET 

                               .NET     Web Services / WCF    non .NET 

 

4. Memory Management 
A very excellent feature that the CLR provides is memory management. A heap memory is allocated for all the 
memory requirements of a.NET program. As long as there exists a reference to an object in the heap, it is considered 
as in use memory block. Once the reference is lost, it is marked as garbage. CLR periodically cleans up the heap and 
releases the memory of  the objects that are marked as garbage. This task is performed by something called as a 
Garbage Collector. Garbage Collector runs at a time when there is a need for more memory during the runtime, so it 
is not possible to say when exactly it frees up the garbage memory. It is also not possible to free up the memory 
explicitly through the code. This eliminates the fear of memory leaks in .NET applications.  But we can force the 
Garbage Collector to free up garbage memory by calling the GC.Collect() method. But it is not advisable to use this 
method unless absolutely necessary. 
 
5. Security 
.NET provides Code Access Security(CAS) in addition to performing the actions of verification and validation when 
an assembly is loaded.  Code Access Security is provided by using the evidence associated with every assembly. 
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This evidence specifies the permissions on the calling code. Depending upon these permissions the CAS performs 
its tasks. If any assembly is not granted permission then a security exception is thrown.  
When the assembly is loaded, the CLR performs the validation and verification tests. During validation it checks 
whether the assembly contains valid Metadata and CIL code and if the required internal tables are present. In 
verification phase, it just checks if there is anything unsafe with the code. It executes the code only when all these 
tests are successful, otherwise throws an exception.  
 
.NET Versions 
 
The different .NET versions, the years in which they were released  and the corresponding Visual Studio and C# 
versions are provided below: 
 

 
Figure 10. Versions 
 
The new features provided in each version are given in the below diagram: 
 

 
Figure 11. Features in .NET  Framework  Source:Wikipedia 
 
 
Brief Explanation: 
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ADO.NET: It is a set of libraries used for developing database related applications. 
WPF:  Approach used to develop rich user interface 
WCF: Unified programming model for building service-oriented applications 
WF: Technology for defining, managing and executing workflows 
CardSpace: Software for managing identities 
LINQ(Language Integrated Query): It is a query language for objects 
ADO.NET Entity Framework: Framework to represent data in the form of entities. 
PLINQ(Parallel LINQ): It is a query execution engine to take advantage of multi- processor computers and the 
newer wave of multi-core processors. 
TPL(Task parallel Library): It is a library to facilitate the easier writing of managed code that can automatically 
use multiple processors 
 
As shown in above figure version 3.0 consists of WPF, WCF, WF and Card Space as new additions.  
Version 3.5 was further upgraded with some new features like AJAX in ASP.NET and LINQ in C# 3.0. In this 
version WCF and WF runtimes were also enhanced. Service Pack 1 of this version came with ADO.NET Entity 
Framework and ADO.NET Data Services.  
Version 4.0 which is slated to be released on April 12, 2010 will be having major changes like PLINQ and Task 
Parallel Library for increasing the support for parallel computing.  
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