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[bookmark: _Toc536179005]1 Introduction

In this report I will be discussing several different topics such as what is WCF, hosting WCF service, ABCs, metadata, code snippets, different exchange patterns and more.

[bookmark: _Toc536179006]2 WCF services

[1]WCF (Windows Communication Foundation) is a framework that allows you to setup host/client communication between multiple clients. There are multiple reasons that WCF is used such as;[2]
· WCF can communicate with other services or API’s, this gives WCF framework the ability to communicate with other providers/companies.

· WCF also is very flexible and scalable, this is due to WCF being a distributed application, meaning there is multiple clients and service/s and host/s. If you had all the application on one computer and a large amount of people using the application this could lead to performance issues, however having multiple clients using a host to a service allows the application to be to split up and manage incoming and outgoing traffic better. 

· WCF is interoperable, giving the ability to communicate with any application or platform as it can receive different data via different endpoints.





There are several different options developers had to use before WCF such as;
Enterprise Applications, Dot Net Remoting, Web services and more. However, these solutions had issues for instance. These solutions are not interoperable or have multi communication, with these solutions you will be limited to communication between client and services/host, for example;
If the service was Dot Net Remoting, the client and will also need to be written in .NET. This will cause a lot of issues due to a large amount of applications are written in different languages. Therefore, the developer would need to implement a framework to communicate with the client.
                  Java Web Application ------ Dot net Web service
                             HTTP protocol (XML Message Format)
                  Client Windows Application ------ Dot net Remoting service
                             TCP protocol (Binary Message Format)
However, Microsoft seen this as an issue due to using multiple hosts/services for different applications. Microsoft then built WCF. This is a better solution than the other technologies due to WCF being able to use endpoints for different clients. The application can use different endpoints to communicate depending on the data incoming for example if its HTTP(XML) or TCP(Binary). Overall this allows the solution to have one service with one or more hosts that can have multiple different clients built differently that is still able to communicate to the service/host.







[bookmark: _Toc536179007]3 Hosting a WCF service

[3]Hosting a WCF takes several steps to setup and get working, within this section I will be explaining how to setup a WCF service and get basic functionality working. After I will also be speaking about the service configuration file and the fundamentals about ABC’s. [4] 

[image: ]
First, you would need to setup a new project and create a Class Library file. As shown above.



[image: ]
The next step is to add a WCF service to your project solution, this is done by right click->add->new item->WCF Service.  By doing this, visual studio will generate 2 files. One MyWCFservice.cs and IMyWCFservice.cs the difference is the first file generated is a normal class file where the second file is a class file but it’s an interface.

[image: ]

The next step is to apply a public interface, in the image above, I setup 2 interfaces, I also setup the class file to use the 2 interfaces.


[image: ]
In the image above, I will be adding a console application to my project solution, this is to host my service. Note: When adding a project that uses your service solution, you will need to reference the service and System.ServiceModel.

[image: ]
Next, we will need to add a ‘Application Configuration File’ to our host project, this is to configure communication and connect the client with the host/service.
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In the image above, this is the configured configuration file that I setup to allow 2 type of communications, one being over HTTP and the other being over TCP. The difference is that HTTP sends the data via XML and the TCP sends it over via Binary.
The configuration has a few configs setup, as the following;[5]
‘<service name=””>’: This is for the host application to know the service name.
[6], [7] ‘<endpoint address=”” binding=”” contract=””/>’: an endpoint is made of the following fields, ‘address’, ‘binding’ and ‘contract’ these allow the host to communicate back and fore to the service. The following fields function as the following;
Address – Address is a URL where that the endpoint can be reached by the client.
Binding – Binding is where the client knows what type of communication that will be made, this could be via HTTP(XML) or TCP(Binary).
Contracts – Contracts set a list of operations that can be used.
Note: there isn’t just 2 types of communicate that can happen ‘TCP/HTTP’ there is several methods such as HTTP/HTTPS, TCP, PEER network, Named Pipes and MSMQ (Microsoft Message Queue)


[image: ]In the image above, I show that we are using the host to setup the service, this is done via a console application that we added earlier.

[image: ]
In the image above, this shows us that the host has started and the service is running, now we have completed the host/service. We will need to do a client.





[bookmark: _Toc536179008]4 ABC’s

ABC’s is short for Address, Binding and Contract. These are the way of a client to communicate to the service/host via an endpoint.[6]

[bookmark: _Toc536179009]4.1 Address

[5]The address is a configuration for an endpoint that allows the client to communicate back and fore to the service/host. The address can be used such as a URL, IP address, DomainName etc.
Depending on the address and the binding will set how the data is transferred, for example;
HTTP/HTTPS will transfer over the web/network.
[8][9]TCP will be sent over the web/network via binary, this will increase the performance compared to HTTP/S.
[10]Named Pipes is a method that allows a reliable and fast communication between a server and a client on the same machine or over a network.
[11], [12]MSMQ is Microsoft ‘queuing manager’ MSMQ is a way for the client to send objects that are serialized to then be received by the service.








[bookmark: _Toc536179010]4.2 Binding

[5]The binding is how the service and the client manages the requests/data. The binding field holds information such as what protocol channel you will be using and the transport of the data.
[6]As stated above, the transport channels are HTTP/S, TCP, Named Pipes and MSMQ. As for the protocol channel, this is on top of the transport channel. The protocol channel oversees features and functions like security, ensuring the connection is stable and reliable, protection, authorization and authentication etc.
[5]There is a number of bindings that you can use such as the following;
basicHttpBinding, wsHttpBinding, wsDualHttpBinding, webHttpBinding, netTCPBinding, wsFederationHttpBinding, msmqIntegrationBinding, netMSMQBinding, netPeerTCPBinding, netNamedPipeBinding, wsHttpContextBinding, basicHttpContextBinding and netTCPContextBinding

[bookmark: _Toc536179011]4.3 Contract

[6][5]The contract is what it states, It’s a contract between the client and host/service. The contract is an agreement that the client and host/service agree that the structure of the data that is being sent/received. The contract should be a interface within the client.

[bookmark: _Toc536179012]5 Metadata

[13]You can configure the metadata within the ‘<behaviour>’ tags within the configuration file. WCF brings a lot of features such as exporting, retrieving, publishing and importing service metadata.

[bookmark: _Toc536179013]5.1 Exporting Service Metadata

[14]A WCF service will generate metadata for the services endpoints, this is for the client to be able to understand how to use the service.

[bookmark: _Toc536179014]5.2 Retrieving Service Metadata

[15]A client can retrieve WCF service metadata by using protocols such as HTTP and SW-Metadata Exchange. This is done by using GET/HTTP requests or using SW-Metadata Exchange ‘MEX’.


[bookmark: _Toc536179015]5.3 Importing Service Metadata

[14] a WCF service can use importing service metadata to generate an abstract version of the service or components parts from the metadata. This allows the client to communicate to the service using the abstract version that was created to know how to communicate correctly.

[bookmark: _Toc536179016]5.4 Publishing Service Metadata

[16] A WCF service can publish one or more metadata endpoints for the client. A published metadata endpoint that is can be used via HTTP or SW-Metadata Exchange protocols.




[bookmark: _Toc536179017]6 Contract Types

Defines, and illustrates with code samples, the four major contract types (Service, Operation, Data and Fault) and illustrates when and how they may be used.

[bookmark: _Toc536179018]6.1 Service Contract

[17][1]A service contract exposes operations within the service to the outside sources (outside world). The service contract is the interface of the WCF service, exposing the operations tells the outside sources how to use / what they can do with the service. The service contract exposes operations however turns all the operations into one single functional unit. The Service contract also defines service level settings such as the service namespace and service name, a call back contract and more.


[bookmark: _Toc536179019]6.2 Operation Contract

[17][1][18]A operation contract is defined within the service contract and defines the parameters and return type of the function. The operation contract gives a few operations such as one-way, two-way or both ways and returning a type.






[bookmark: _Toc536179020]6.3 Data Contract

[1][19][20]A data contract is a agreement between the client and service that will explain how the data is exchanged. This can be basic types such as; string, int, double, float etc. However more complex types can be sent using DataContract and DataMember.

[bookmark: _Toc536179021]6.4 Fault Contract

[21][1] The fault contract can send error information back from the service to the client, The errors occurred is service errors and/or exceptions. In normal applications you would use try/catch to try certain code and catch is there is an error however in WCF its more complicated. In WCF you would need to use the fault contract because the code is running on the service and the error occurs there, therefore the data sent back will be an error message.

[bookmark: _Toc536179022]7 Exchange Patterns

There is several exchange patterns I will be showing off below, such as;
· Request-response
· One-Way
· Duplex
Before starting the exchange patterns, please note that I am using a console application to host the service with a .NET Windows form app as the client. I have explained and shown the implementation of the service, host above.



[bookmark: _Toc536179023]7.1 Request-Response

[bookmark: _Toc536179024]7.1.1 Implementation of request-response exchange pattern
[image: ]
[22][23][24][22][25]First we need to implement the interface ‘IReplyOperation’ with the following methods ‘RequestReply’ and ‘RequestReplyThrowsException’.

[image: ]
In this section, we implement the interface ‘IReplyOperation’ and setup the 2 methods that will be used.
RequestReply: This method creates a fake 2 second delay to simulate processing time and returns the time it takes to process (2 seconds) and a message.
RequestReplyThrowsException: This method uses the ‘throw new NotImplementedExcpetion’ this will return an error stating this method is not implemented yet.

[image: ]
In the client code, I will first need to create a client (this is MyWCFService) and initialize the object to be ‘client’.

[image: ]
In the client code, I got 2 buttons to communicate to the service, the first is the Request reply.
I first display the time of the button being pressed, then disable the button. This is to stop people pressing the button over and over.
I then call the object->method (RequestReply) That is within the interface and implemented within the service. I receive the result and display the returned value/s.
I then enable the button and display the time that the operation completed.
The try / catch is there to display an error if an error occurred or some code didn’t execute correctly.

[image: ]
This is also in the client code; this button executes the RequestReplyThrowsException method that is within the service. This will return a throw exception not implemented, this is from the service code ‘Throws new NotImplementedException’


[image: ]
This is the final output of the request response.
The request response button was pressed and then the throw exception button pressed. You can also see the host to the right (console application).

[bookmark: _Toc536179025]7.2 One-Way
[bookmark: _Toc536179026]7.2.1 Implementation of One-Way exchange pattern
[image: ]
[26][24][26][27]–[29]First we need to implement the interface ‘IOneWay’ with the following methods ‘OneWayOperation and ‘OneWayOperationThrowsException’. I also set the operations to ‘IsOne	Way’.

[image: ]
[image: ]
In this section, we implement the interface ‘IOneWay’ and setup the 2 methods that will be used.
OneWayOperation: This method creates a fake 2 second delay to simulate processing time and returns nothing.
OneWayOperationThrowsException: This method uses the ‘throw new NotImplementedExcpetion’ this will return an error stating this method is not implemented yet.

[image: ]
In the client code, we have first created the button for the oneway operation. In this button we first add the start time to the list output, disable the button, make a call to the OneWayOperation within the service, enable the button, add the end time of the operation and then add a space.
If an error occurred within the try wrapper, it will catch and display the error.

[image: ]
This is also the client code. This is the throw exception button for OneWay. First, we add the start time to the list box, call the operation ‘OneWayOperationThrowsException’, add the end time to the list box then add a space at the end. Within the wrapper try/catch, the catch caught a error setup in the service that is ‘Throws new NotImplemented’

[image: ]
Finally, client using the Oneway and OnwayThrowsException buttons.

[bookmark: _Toc536179027]7.3 Duplex
[bookmark: _Toc536179028]7.3.1 Implementation of Duplex exchange pattern
[image: ]
[30][31]–[33]First, I implemented the interface IReportService and IReportServiceCallback
[image: ]
I then implement a method called ProcessReport, this has a for loop from 1-10. This loop waits 200 milliseconds and then sets the call back with the current process of the loop ‘i’.
[image: ]
Within the client code, I first create of the instance (this meaning the form) and creating a new service object with this instance, I did this by the metadata that is generated to create the proxy classes of the service for the client to use.  I call the object clients.ProcessReport and use a try/catch to display a error if one occurred.
I also had to use a call back function that will display the percentage number based on which it is currently in the service. I also used TexBox.CheckForIllegalCrossThreadCalls due to the cross-thread operation error.





7.4 Asynchronous
[bookmark: _GoBack][34]–[36]Asynchronous operations are determined by how the method is being implemented and how the client communicates with the server and vice Versa. This means either way a service can be asynchronous and call operations that are synchronously, and synchronous operations can be called asynchronously.
This is important to stop blocking of other processes and threads. Without asynchronous implementation events will occur such as the UI thread being locked up etc.
7.5 Peer to peer
[37], [38] Peer to peer implementation is when the clients also act some what like servers. This means there isn’t a middle man such as a server or a host. Each client shares data directly to each other client within the group of connected clients. This is done by using the message-based P2P communication channels that come apart of the WCF service framework. 

[bookmark: _Toc536179029]8 Interoperable
[2][39]–[41]WCF is interoperable, meaning? Interoperable means that the software in this case a HOST/service with a client can communicate even though the client/service can be written in a different language or technology, they should be able to accept the data back and fore from the service to the client. This is done by using different endpoints that the service exposes to the client, this will allow the client to speak to the endpoint on the service that is compatible with the data being sent over the network/web.
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i public interface TG 1 |2l | public void GetInformationTuo()
< 1 <
| [OperationContract] » || throw new NotImplenentedException();
| void GetTnformationTuo(); a || 3
3 2 3
3 2 [
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<configuration>
<systen.servicetiodel>

<services>

<service name- serviceApplication. yCFser ication™

Uses HTTP PROTOCAL-~>

<endpoint address="MyWCFserviceApplication” binding="basicHttpBinding" contract="MyWCFserviceApplication. IWHCFServiceOne"></endpoint>
Uses TCP PROTOCAL-->

<endpoint address="MyWCFserviceApplication” binding="netTcpBinding" contract="MyWCFserviceApplication. IMyHCFServiceTuo></endpoint>

<host>
<baseAddresses>
- for HTTP function One-->

</baseAddresses>
</host>
</service>
</services>
<behaviors>
<serviceBehaviors>
<1-- Meta data for the HITP. To construct proxy class's so the client knows what functons are available etc.
<behavior name="mexBehaviour”>
<servicelietadata httpGetEnabled="true"></serviceMetadata>
</benavior>
</serviceBenaviors>
</benaviors>
</systen.servicetiodel>
K/conFigurations]
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Eusing System;
using System.Collections.Generic;
using System.Ling;

using System.Text;

using System.Threading. Tasks;
using System.Servicefiodel;
Enanespace MyCFHostConsole

Class Program

€
} static void Main(string[] args)
€
using (ServiceHost host = new ServiceHost(typeof (WyHCFserviceApplication. MylCFService)))
<
host.Open();
Console.WriteLine("Host started @ " + DateTine.Now);
Console.ReadLine();
¥
b3
b1
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[ServiceContract]
public interface IReplyOperation
{

[OperationContract]
string RequestReply();

[OperationContract]

)
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public class MyWCFService : IMyWCFServiceOne, IMyWCFServiceTwo, IReplyOpération

public string GetInformationOne()|...

public string GetInformationTwo()|...

public string RequestReply()

//This is to simulate processing time of said opration
DateTime dtStart = DateTime.Now;

Thread.Sleep(2000);

DateTime dtEnd = DateTime.Now;

//Return the time spend processing and a message.
return dtEnd.Subtract(dtStart).Seconds.ToString()
+ "Time being processed. This message has been sent from MyWCFService.";

ublic string RequestReplyThrowsException()

// This method throws an NotImplementedException exception
throw new NotImplementedException();
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MyWCFserviceApplication.MyWCFService client;
public frmWCFClient()

InitializeComponent();
client = new MyWCFserviceApplication.MyWCFService();
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private void btnRequestReply Click(object sender, EventArgs e)
try

//Display time when button is pressed

1bOutputData. Ttems.Add("Request-Reply Operation Started at" + DateTime.Now.ToString());
//Disable the button until data is been recived

btnRequestReply.Enabled = false;

//Request service and method being requested
1bOutputData.Items.Add(client.RequestReply());

//Enable the button if data came back (using try/catch).

btnRequestReply.Enabled = true;

//Display time when operation is finished.

1bOutputData. Ttems.Add("Request-Reply Operation Completed @ " + DateTime.Now.ToString());
//New line.
1bOutputData.Items.Add(

{
}

catch (Exception ex)

//Display an error if one occured, this will be if the service couldn't run etc.
MessageBox.Show(ex.Message) ;

€
b
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void btnResquestReplyThrowException_Click(object sender, EventArgs e)

//Display time when button is pressed

1bOutputData. Ttems.Add("Request-Reply Throws Exception Operation Started @ " + DateTime.Now.ToString());
//Request service and method being requested

client.RequestReplyThrowsException();

//Display time when operation is finished.

1bOutputData. Ttems.Add("Request-Reply Throws Exception Operation Completed @ " + DateTime.Now.ToString());
//Add new line
1bOutputData.Items.Add("

catch (Exception ex)

private
{

try
|
L
g
3

¥

//This will throw a not implemented exception (due to the service code having a throw exception).
MessageBox.Show(ex.Message) ;
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#region OneWay

[ServiceContract]

public interface IOneWay

{

//Set Operation to isOneWay (true)
[OperationContract(IsOneWay = true)]
string OneWayOperation();

i //Set Operation to isOneWay (true)
[OperationContract(IsOneWay = true)]

! void OneWayOperationThrowsException();
¥

#endregion
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#region OneWay
public string OneWayOperation()

{

//Simulate processing time
| Thread.Sleep(2000);
//return nothing

return "";

¥

public void OneWayOperationThrowsException()

{
i throw new NotImplementedException();
¥

#endregion
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private void btnOneWay_Click(object sender, EventArgs e)

t
{
i //Display time when button is pressed

| 1bOutputData.Items.Add("OneWay Operation Started at " + DateTime.Now.ToString());
//disable button to stop users spamming the operation

btnOneWay.Enabled = false;

//Request service and method being requested

! client.OneWayOperation();

//Enable button after operation is complete

. btnOneWay.Enabled = true;

//Display time when operation is finished.

! 1bOutputData.Items.Add("Onellay Operation Completed at " + DateTime.Now.ToString());
! //Add new line

! 1bOutputData.Items.Add("");

¥

catch (Exception ex)

{

i //Display an error if one occured, this will be if the service couldn't run etc.
| MessageBox.Show(ex.Message);
¥
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private void btnOneWayThrowsException_Click(object sender, EventArgs e)

//Display time when button is pressed

1bOutputData. Ttems.Add("OneWay Throws Exception Started at " + DateTime.Now.ToString());
//Request service and method being requested

client.OneWayOperationThrowsException();

//Display time when operation is finished.

1bOutputData. Ttems.Add("OneWay Throws Exception Completed at " + DateTime.Now.ToString());
//Add new line
1bOutputData.Items.Add("

t
g
by

catch (Exception ex)

//This will throw a not implemented exception (due to the service code having a throw exception).
MessageBox.Show(ex.Message) ;

{
¥
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#region Duplex

1/5top deadlock

[ServiceContract (CallbackContract = typeof(IReportServiceCallback))]
public interface IReportService

€
[OperationContract]
void ProcessReport(
b
public interface IReportserviceCallback
€
[OperationContract]
woid Progress(int precentageConpleted);
b
#endregion
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#region Duplex
public void ProcessReport()
€
for (int 1= 1; i <= 105 ive)
<
1/S1eep or 268milliseconds
Thread.Sleep(200);
//set progress callback with the loop counter and set to current call back.
OperationContext.Current.GetCal lbackChannel<IReportserviceCallback> () .Progress(i);
3

b
#endregion
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private void btnDuplex Click(object sender, EventArgs e)
€

| InstanceContext instanceContext = new InstanceContext(this);
MyMCFService ReportServiceClient clients
new MyWCFService.ReportserviceClient(instanceContext);

=]
S
Clients. ProcessReport();

MessageBox.Show("An error occured, assume due to host not being active"):

//ca11 back method.
public void Progress(int percentageComplete)
€
Textox. CheckForT11egalCrossThreadCalls = false;
| txtDuplex.Text = percentageComplete.Tostring() + * % completed’;
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