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1. [bookmark: _Toc536481821][bookmark: _Toc536481894]Windows Communication Foundation
Windows Communication Foundation (WCF) is a technology created by Microsoft in 2006[1]. The technology was previously known as Indigo. Windows Communication Foundation allows developers to create applications and web applications that are able to communicate with each other.
WCF uses the Simple Object Access Protocol (SOAP) to allow cross-language communication. Windows Communication Foundation supports all Microsoft supported languages such as C# and VB.NET [2].
There are many advantages to using Windows Communication Foundation, they are:
· The technology can be used to exchange information to various different platforms and protocols, making it desirable for enterprise applications as they use specialist software
· Windows Communication Foundation is a fast method of communication as it encodes plain text into binary-coded XML to decrease latency.
· Developers can choose whether to use SOAP or work without it, making the technology flexible.
· WCF uses the web service (WS) specifications to ensure reliability and security of an application[3].
· There is support for AJAX and JSON integrated into the technology.
Windows Communication Foundation was a replacement for .NET Remoting. .NET Remoting is an older technology which allows developers to work with objects remotely. WCF is better than .NET Remoting as it allows for faster communication between applications.
Below are scenarios of Windows Communication Foundation being used as enterprise applications in the real world [4].
· A traffic management service that supplies data to a report system or monitoring service.
· A chat service that allows two (or more) people to talk in real time

2. [bookmark: _Toc536481822][bookmark: _Toc536481895]Hosting a WCF Service
2.1 [bookmark: _Toc536481823][bookmark: _Toc536481896]WCF Services
Windows Communication Foundation services must be hosted. This is so the client application can send messages back and forth, this is often called Windows Communication Foundation Service Hosting. There are four Windows Communication Foundation Services[5], they are:
Internet Information Services
Internet Information Services (IIS) this service is similar to the working model of ASP.NET. The service gives many advantages such as automatic activation, process health monitoring, idle shutdown and process recycling[5].
Internet Information Services is also a web server, which means the majority of web applications created with WCF are using IIS.
Self-Hosting
Self-Hosting a WCG Service requires the developer to write the code for a ServiceHost initialisation. Self-Hosting WCF services are often found in Console Applications and Windows Forms[5].
WAS Hosting
Windows Activation Service offers many benefits over the other WCF Service options. It allows WCF applications to process recycling, idle time management, an advanced configuration system and support for HTTP and TCP network protocols.
Windows Service Hosting
Windows Service Hosting is often used when the application is kept local. Each version of Windows operating system (personal and server) can run Windows Service Hosting.
Application Configuration File
Windows Communication Foundation is configured using application configuration files, there are 2 types. App.config and Web.config. The files are typically found within the root of the application or the web server. The files can be edited using any normal text editor like Notepad++ or Visual Studio. For changes to make effect, the web server (IIS) or application must be restarted.
Web.config
The Web.config file is based off XML, this means that common XML rules must be followed. 
A common Web.config option is:
<host>
	<baseAddresses>
		<add baseAddress="http://localhost:80/"/>
	</baseAddresses>
</host>


This piece of code binds the WCF service to a URL, in this case is localhost using the port 80.


App.Config
Similar to the Web.config, this configuration file also uses XML. 
A common App.config option is:
<bindings>
<wsHttpBinding>
<binding name="Calculator" />
</wsHttpBinding>
</bindings>

The code above[6] tells the WCF service to only accept a binding using the name “Calculator”.
2.2 [bookmark: _Toc536481824][bookmark: _Toc536481897]ABCs of WCF
The ABCs of WCF stand for Address, Bindings and Contracts. The ABCs are used to tell a client or server where to send data. 
Address
The address is needed so the applications can communicate. An address can be a HTTP or HTTPS, TCP, Named Pipe or MSMQ[7].
The best address protocol to use is named pipes, this is because they are fast and reliable. But they can only be used when the client and server are using the same machine. In most cases, the HTTP or HTTPS protocol will be used for external communication.
Bindings
Bindings control how communicated messages are handled between the server and client. There are two types of binding types, transport channel and protocol channel.
Transport Channel
The transport channel is used to transport messages from the client to the server. Windows Communication Foundation uses the transfer protocols mentioned in address section of the ABCs. The main purpose is to handle message encoding and message transporting[7].
Contract
The contract is used to ensure the client and server are communicating with each other. There are four contract types. The types of contract are discussed below.
The contract also ensures that the correct data is being exchanged, for example if server needs 3 numbers the contract will ensure 3 numbers is sent. If not an error message will occur.


2.3 [bookmark: _Toc536481825][bookmark: _Toc536481898]Metadata Exchange
Metadata can be exchanged using WCF, it is done using the HTTP-GET protocol. By default, the WCF service will not send metadata. To send metadata, WCF will send metadata using the HTTP-GET Protocol once configured.[8]
HTTP-GET Protocol
The HTTP-GET Protocol can be used to exchange metadata, to enable HTTP-GET. The following code is used:
<serviceMetadata httpGetEnabled = "true"/>

3. [bookmark: _Toc536481826][bookmark: _Toc536481899]Major Contract Types
Windows Communication Foundation use contracts to specify the service and its operations. There are four types of contract types in WCF, they are: 
3.1 [bookmark: _Toc536481827][bookmark: _Toc536481900]Service Contract
The service contract is used to define what operations are to be allowed by the client service. A service contact is an interface and inside it defines what can be done.
The code of the Interface[9]:
[ServiceContract]
interface IMyContract
{
    [OperationContract]
    string MyMethod();
}

Code of the class using the Interface[9]:
class MyService : IMyContract
{
    public string MyMethod()
    {
        return "Hello World";
    }
}

3.2 [bookmark: _Toc536481828][bookmark: _Toc536481901]Operation Contract
Operation contracts are declared within a Service contract. It is used to create the parameters and the return type of the methods. Operation contracts can also be used to define the flow, for example one-way, two-way[9].
The code above for the Service contract shows the [OperationContract] being defined. Underneath that line is the data type and method required.


3.3 [bookmark: _Toc536481829][bookmark: _Toc536481902]Data Contract
The data contract is used to define what data type will be exchanged between the client and service. The data contract is important for serialisation.
The code below shows the data contract[9]:
[DataContract]
class Person
{
    [DataMember]
    public string ID;
    [DataMember]
    public string Name;
}

[ServiceContract]
interface IMyContract
{
    [OperationContract]
    Person GetPerson(int ID);
}

The code above shows the [DataMember] being set as attributes. This can then be used in the Service contract and Operation contract.
3.4 [bookmark: _Toc536481830][bookmark: _Toc536481903]Fault Contract
The fault contract is used to find errors between the client and service. Fault contracts are shown at the client end of the application. Multiple fault contracts can be placed inside an operation contract.
4. [bookmark: _Toc536481831][bookmark: _Toc536481904]Exchange Patterns
Windows Communication Foundation allows the client and service to communicate using Message Exchange Patterns. Exchange patterns define how what protocol to use. 
4.1 [bookmark: _Toc536481832][bookmark: _Toc536481905]Request-response
The request-response exchange pattern works by the client sending a message to the service. The client will then wait for the server to finish its task and then send a message back. If the client does not receive a message in a certain amount of time, the client will receive a Timeout Exception[10].
The request-response is a commonly used exchange pattern as its supported by almost all WCF bindings. It is also the default Message Exchange Pattern for Windows Communication Foundation.
4.2 [bookmark: _Toc536481833][bookmark: _Toc536481906]One-way
The one-way exchange pattern is used for sending a message to the server or client with the intention of receiving no response. It is important to not send a message back as it will generate the InvalidOperationException exception. 
The one-way exchange pattern will only return a HTTP status of 202, meaning accepted. This will be sent with no message body[10]


4.3 [bookmark: _Toc536481834][bookmark: _Toc536481907]Duplex
The duplex message exchange pattern allows for two scenarios. The first scenario is to send no message back and just a response code (like the one-way pattern). The other option is to send a response code, and message back (like the request-response pattern).
There are some issues using the Duplex message exchange pattern, they are[11]: 
· The client must have a connection which is not always possible
· Long existing connections can cause a problem
4.4 [bookmark: _Toc536481835][bookmark: _Toc536481908]Asynchronous
The asynchronous exchange pattern allows for asynchronous communication. This means that the service or client doesn’t have to wait for a response back and can do other things while waiting. This is effective when a lot of data is being processed, the exchange pattern also allows multiple processes to occur at once[12]. 
5. [bookmark: _Toc536481836][bookmark: _Toc536481909]Interoperability
Windows Communication Foundation supports interoperability by allowing other technologies to use it. Technologies such as Java and other non-Microsoft based programming languages can use Windows Communication Foundation. Inoperability is important for a platform such as Windows Communication Foundation as it allows developers to be versatile when they design and create enterprise systems[8].
Windows Communication Foundation can be integrated with web services. This means that the technology will provide support for different web services. As a security measure, WCF will only use the WS-* standard of web services.[8] WCF can be integrated with COM+. It allows developers to extend their existing applications without having to rewrite the logic already created. 
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