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1. [bookmark: _Toc536473929]Introduction

In this report Windows Communication Foundation will be explored especially focusing on how to a host a windows communication service with the help of illustrations. Four contract types such as service, operation, data and fault will be defined. The report will end with exploring various exchange patterns. 

2. [bookmark: _Toc536473930]Windows communication foundation 

Windows communication foundation (WCF) is a Microsoft platform framework used to help implement a secure and reliable service-oriented application, such applications have clients and servers. To put it simply it is technology that enables parts of the software to communicate with each other [1]. Windows Communication Foundation is used when two clients’ needs a service [2]. A WCF service, a WCF service host and a WCF service client are three components that consist of a Windows Communication Foundation application host [3]. A WCF allows developers to create servers, client, and application so that clients can interact with each other over the internet. Windows Communication Foundation is the present and future standard of distributed applications [4]. 
2.1. [bookmark: _Toc536473931]WINDOWS COMMUNICATION FOUNDATION SERVICES 

Using Windows Communication Foundation users can send asynchronous messages from one service endpoint to another, this can be part of an endless available service hosted by IIS, or it can be a service hosted in an application. Windows Communication foundation central notion is a service, one of which provides an endpoint and is accessible over the network through transport protocol. A service is defined by ABC (Address Binding Contract).

2.1.1. Address
Two important elements are provided by the address. One being the location of the service and the second being the transport protocol used to communicate with the service. It is displayed below [5].
http://localhost:8001/MyServicenet.msmq://localhost/private/MyService.
It is made up of the scheme/protocol, the machine address (IP), Port number and the path under which is the service available [6]. 

2.1.2. Binding
Binding looks at how the service can be found; how can one talk to the service and how accessible is the service [6]. Binding is made up of three elements:
1. Transport protocol- e.g. HTTP, HTTPS TCP and more
2. Messaging encoding – definition of the encoding messages 
3. Security – settings for message security i.e. encryption and authentication for messages. 

2.1.3. Contract
It is an agreement between the client and the server about the structure and content of messages being exchanged. In WCF, all services expose contracts. WCF defines four types of contracts, Service, operation, message and faulty, these will be explained later in the report [6].  The Address (Where), the Binding (How) and the Contract (What) are vital in order to reach an endpoint as it establishes communication. 
 
Windows communication foundation enables the use of metadata to be used by standardizing protocols. Metadata is an operation that a client needs to perform. It is also the structure of the data types that the operations work with or return.  Windows communication foundation services make use of metadata to define how the interaction with the service endpoints so that tools can automatically generate client code for accessing services [7].         
WCF uses the Metadata to define how to interact with the service endpoint. 

2.2. [bookmark: _Toc536473932]HOSTING
Once a WCF service is created, the next step is WCF service hosting, this is the hosting of the service so that the client application can consume it. A service cannot stand on its own therefore needs a windows process[8].  A WCF service can be hosted by using any of the four ways shown below:

· IIS Hosting − Internet Information Services: Internet Information Services (IIS, formerly Internet Information Server) is an extensible web server created by Microsoft for use with the Windows NT family [9]. The best feature of IIS hosting is that the service activation is processed automatically. IIS hosting offers process health monitoring, idle shutdown, process recycling, and more features to simplify a WCF service hosting. One advantage of using ISS to host a service is that the host process will launch automatically when the client first requests it. A downfall of using ISS is that it only supports the HTTP protocol [10].
· Self-Hosting – A WCF service can be hosted in a wide range of applications like a Console application, Windows form. This is when the WCF service is hosted in a mananged application a developer is required to write the necessary coding for Service Host initialization [10].
· WAS Hosting − Windows Activation Service (WAS):  The Windows Process Activation Service (WAS) manages the activation and lifetime of the worker processes that contain applications that host Windows Communication Foundation (WCF) services [11] WAS is beneficial because of its features such as process recycling, idle time management, common configuration system, and support for HTTP [10].
· Windows Service Hosting − For local system clients, it is best to host WCF service as a window service and this is known as Window Service Hosting. All the versions of Windows support this type of hosting and here, the Service Control Manager can control the process lifecycle of the WCF service [10].
Constructing WCF service with a configuration file elasticity the flexibility of providing endpoint and service behavior data at the point of deployment instead of at design time [12].
2.3. [bookmark: _Toc536473933] How they enable and support interoperability. 
Interoperability is the ability for software and hardware on several machines from multiple vendors to communicate. It is also the capability to exchange and use information regularly in a large varied network made up of several local area networks [13]. WCF supports interoperability between different platforms.
3. [bookmark: _Toc536473934]Contract Types
WCF Contracts are in place to describe the structure of the WCF Service. It defines what the service does or how a client should communicate with the service. It outlines and returns values for methods [14]. Contracts in WCF, provide interoperability they need to communicate with the client [15]. Additionally, each contract has its own purpose.  There are four types of WCF contracts that will be defined below. 
3.1. [bookmark: _Toc536473935]Service Contract 
A service contract labels the operations that are provided by the service. To define a service contract an interface needs to be created, the interface will store all the methods that will eventually get exposed to the client, a serverContract attribute will specify over the interface that will inform that the interface created is going to give instructions to the WCF server. 
Example: 
[ServiceContract]
   			public interface ICarService
   			{
   
}
3.2. [bookmark: _Toc536473936]Operation  Contract 
The operation contract holds the functions inside the interface. The client will call this function. However, if the operation contract is not used then the client will not be able to call the function. 
Example:
[ServiceContract]
   			public interface ICarService
   			{

        			[OperationContract]
        			string GetName(string carname);

}
3.3. [bookmark: _Toc536473937]Data Contract
A data contract conceptually describes the data that will be exchanged. It is a formal agreement between the client and the service. A data contract can be created by using a DataContractAttribute and a DataMemberAttribute. The DataContractAttribute is applied to the type and can be assigned to such things as classes, structures, and enumerations.  The DataMemberAttribute can then be applied to each member of the data contract type to show that it is a data member [16].  Properties within a class are defined in the data member. Properties that do not use the data member tag will not be serialized or deserialized [17].
Example:
[DataContract]
   					public class Car
    					{

      						private string _name;
        					private string _type;
        					private double _price;

        					[DataMember]
        					public string name
        					{
          						get { return name; }
            						set { name = value; }
        					}

        					[DataMember]
        					public string type
       					{
            						get { return type; }
            						set { type = value; }
        					}

        					[DataMember]
       					public double price
       					
           					get { return price; }
            					set { price = value; }
        					}
   						
}
3.4. [bookmark: _Toc536473938]Message Contract
A message has been described as being a packet of data that holds information that is of importance. Windows communication foundation makes use of messages to send information from Source to end-point.  Message contracts are used when there is a need for more control over the messages.  Just like previous contracts, the Message contract can be applied to type by using MessageContract. MessageHeader, can be applied to a member of a message so that declaration of the member can be within the message header. 
The Message Body Member is applied to the member of a message contract to declare the members within the message body [17].
Example:
				
				[MessageContract]
    				public class CarDetails
    				{

       
        				[MessageHeader]
   				 	public string carid;
    					[MessageBodyMember]
    					public string Carname;
    					[MessageBodyMember]
    					public string type;
    					[MessageBodyMember]
    					public double price;
   					
   				
3.5. [bookmark: _Toc536473939]Fault Contract
The fault contract outlines errors that are raised by the service and how the service recognises it, grasps the error and spreads it to the clients. Windows communication foundation service uses FaultContract to pass errors and exceptions to clients. The fault contract aids with identifying what error has occurred and the location of where it has occurred.

















4. [bookmark: _Toc536473940]
Exchange patterns 

Both the service and the client needs to exchange messages and communicate with one another. Therefore, Message exchange is needed using message exchange patterns [18]. These patterns informs how the communication between WCF service and client should happen, it helps with the interoperability [19]. Five message exchange patterns are going to be explored. 
4.1. [bookmark: _Toc536473941]Request and Response Pattern
In this Request and Response pattern, the client sends messages to the WCF service and then the service sends a response back after the service has completed its process, this response is sent back to the client [20]. If nothing is specified in the Windows communication foundation service, then this pattern is the default message exchange.
[image: https://csharpcorner-mindcrackerinc.netdna-ssl.com/UploadFile/225740/message-exchange-pattern-in-wcf/Images/Request%20Response.jpg]



4.2. [bookmark: _Toc536473942]Duplex Communication 
The duplex communication pattern enables both the client and the service to initiate communication as well as respond to messages. Applying both the one-way communication pattern and the Request-response message patterns. This pattern is used mostly when notifications want to be sent to the client about the request being successfully or unsuccessfully reached [20] [21].  

[image: https://csharpcorner-mindcrackerinc.netdna-ssl.com/article/duplex-service-using-wcf/Images/Clipboard02.jpg]
4.3. [bookmark: _Toc536473943]One-Way Communication   
In this pattern, the client sends a request to the service, however in this pattern the client does not wait for a response from the server. This pattern is used when clients just want execution and no response. As messages are only exchanged one way, faults are not reported [22].
4.4. [bookmark: _Toc536473944]Asynchronous 
Two asynchronous operations can be joined together to produce the same request-response pattern that is attained by defining a synchronous, two-way operation with both an input and an output message. The advantage here is that when two asynchronous operations are used, the request and the response are implemented by separate operations and, effectively, decoupled.
4.5. [bookmark: _Toc536473945]Peer 2 Peer 
Peer 2 peer network is where all systems are connected through the internet, where each workstation has equivalent capabilities and resources. Files can be shared without having a central server as it can be shared via the same network. An advantage of having peer to peer network is that there is no need for a networking operating system and an disadvantage is that files are not centrally backed up [23].

[image: Image result for peer 2 peer network]


5. [bookmark: _Toc536473946]Conclusion 

This report discussed the windows communication foundation, it looked at exchange patterns and how WCF uses contracts in their service. Code is used to help illustrate the different contracts.
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