Windows Communication Foundation Project
Creating the Initial Derivatives Solution

1. Open Microsoft Visual Studio 2005 and choose: 

File


New Project



Other Project Types




Visual Studio Solution

From the menus and create a new blank solution named DerivativesCalculatorSolutionVB as shown in figure 1 below.
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Figure 1 – DerivativesCalculatorSolutionVB Solution
2. Choose:

File


Add



New Project

And add a class library project called DerivativesCalculatorVB to the solution, as shown in figure 2 below.
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Figure 2 – DerivativesCalculatorVB Project

3. Rename the class file in the DerivativesCalculatorVB project to CalculatorVB.vb and modify its contents to look like this:
	Imports System

Imports System.Collections.Generic

Imports System.Text

Public Class CalculatorVB

    Public Function CalculateDerivative(ByVal symbols() As String, ByVal parameters() As Decimal, _

        ByVal functions() As String) As Decimal

        'Pretend to calculate the value of a stock market derivative

        Return CType(System.DateTime.Now.Millisecond, Decimal)

    End Function

End Class


Building a Service for Accessing the Resource

1. Choose

File


Add



New Project

And add a class library project called DerivativesCalculatorServiceVB to the solution.

2. Rename the class file in the DerivativesCalculatorServiceVB project to IDerivativesCalculatorVB.vb.

3. Modify the contents of IDerivativesCalculatorVB.vb to look like below.

	Imports System

Imports System.Collections.Generic

Imports System.Text

Public Interface IDerivativesCalculatorVB

    Function CalculateDerivative(ByVal symbols() As String, ByVal  parameters() As Decimal, _

        ByVal functions() As String) As Decimal

    Sub DoNothing()

End Interface


IDerivativesCalculatorVB is an ordinary Visual Basic interface, with two methods, CalculateDerivative() and DoNothing().  Now it will be made into a Windows Communication Foundation project.
4. Choose: Project – Add Reference and select the System.serviceModel from the assemblies listed under the .NET tab, see figure 3 below.
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Figure 3 – Adding the System.serviceModel assembly
5. Modify the IDerivativesCalculatorVB.vb interface to import the System.serviceModel assembly as shown below.

	Imports System

Imports System.Collections.Generic

Imports System.Text

Imports System.ServiceModel

Public Interface IDerivativesCalculatorVB

    Function CalculateDerivative(ByVal symbols() As String, ByVal parameters() As Decimal, _

        ByVal functions() As String) As Decimal

    Sub DoNothing()

End Interface


6. Now designate the IDerivativesCalculatorVB interface as a WCF contract by adding the serviceContract attribute that is included in the System.serviceModel assembly as shown below.

	Imports System

Imports System.Collections.Generic

Imports System.Text

Imports System.ServiceModel

<ServiceContract()> _

Public Interface IDerivativesCalculatorVB

    Function CalculateDerivative(ByVal symbols() As String, ByVal parameters() As Decimal, _

        ByVal functions() As String) As Decimal

    Sub DoNothing()

End Interface


7. Use the OperationContract attribute to designate the CalculateDerivative method of the IDerivativesCalculatorVB interface as one of the methods of the interface that is to be included as an operation in the WCF contract as shown below.

	Imports System

Imports System.Collections.Generic

Imports System.Text

Imports System.ServiceModel

<ServiceContract()> _

Public Interface IDerivativesCalculatorVB

    <OperationContract()> _

    Function CalculateDerivative(ByVal symbols() As String, ByVal parameters() As Decimal, _

        ByVal functions() As String) As Decimal

    Sub DoNothing()

End Interface


8. With the WCF contract defined, the next step is to implement it.  In the DerivativesCalculatorServiceVB project choose: Project - Add Class.  Name the class DerivativesCalculatorServiceType.vb.

9. Modify the contents of the DerivativesCalculatorServiceType.vb to look like this:

	Imports System

Imports System.Collections.Generic

Imports System.Text

Public Class DerivativesCalculatorServiceType

    Implements IDerivativesCalculatorVB

    Public Function CalculateDerivative(ByVal symbols() As String, ByVal parameters() As Decimal, ByVal functions() As String) As Decimal Implements IDerivativesCalculatorVB.CalculateDerivative

        Return New DerivativesCalculatorVB.CalculatorVB().CalculateDerivative(symbols, parameters, functions)

        'Throw New Exception("The method or operation is not implemented.")

    End Function

    Public Sub DoNothing() Implements IDerivativesCalculatorVB.DoNothing

        Throw New Exception("The method or operation is not yet implemented.")

    End Sub

End Class


10. At this point the DerivativesCalculatorServiceType implements the interface in name only.  Its methods do not perform the operations described in the Service Contract.  To rectify this return to the DerivativesCalculatorServiceVB project, and select – Add reference – Projects(tab) – DerivativesCalculatorVB, and click OK.
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11. Now program the CalculateDerivative method of the DerivativesCalculatorServiceType to delegate the work of calculating the value of a derivative to the CalculatorVB class of the DerivativesCalculator project, that was the original class with which other pieces of software were to communicate.

12. Build the solution to ensure there are no programming errors.

Hosting the Service

WCF is used to provide a means by which other software can make use of the facilities provided by the derivatives calculatorVB class written at the outset.  To undertake this we require hosting for a service within the application domain.
In order to host a WCF service we either need some Windows process to initialise the Common Language Runtime environment or use IIS.  IIS can be made to have WCF services hosted within application domains.  To start with, the derivatives calculator service will be hosted in an application domain within a .NET application, and then, later within an application domain in IIS.  

Add a Console project named Host to the solution:

1. Select: 

File

Add



New Project




Visual Basic





Console Application
2. Add .NET references to the Host project for

System.serviceModel and System.Configuration

3. Add a project reference for the Host project to the DerivativesCalculatorServiceVB project.  Rename Module1.vb to Program.vb.
4. Modify the contents of the Program.vb module in the Host project to match that below.

	Imports System

Imports System.Collections.Generic

Imports System.Configuration

Imports System.ServiceModel

Imports System.Text

Module Program

    Sub Main(ByVal args As String())

        Dim serviceType As Type = GetType(DerivativesCalculatorServiceVB.DerivativesCalculatorServiceType)

        Using host As New ServiceHost(serviceType)

            host.Open()

            Console.WriteLine("The Derivatives Calculator Service is available.")

            Console.ReadKey(True)

            host.Close()

        End Using

    End Sub

End Module


5. Build the solution to ensure there are no programming errors.

Specifying an Address and a Binding

A WCF endpoint consists of an address, a binding and a contract.  A contract has been defined and implemented for the end points that will be used to provide access to the derivatives calculator class.  To complete the endpoint it is necessary to provide an address and a binding.

Specifying an address and a binding for an endpoint does not require writing any code, and is generally the work of an administrator rather than a programmer.   Providing an address and end point can be achieved via code but may require changes to code if there are changes to the address.
1. Add an Application Configuration file (app.config) to the Host project and modify its contents to look like that as shown below.

	<?xml version="1.0" encoding="utf-8" ?>

<configuration>

  <system.serviceModel>

    <services>

      <service name ="DerivativesCalculatorServiceVB.DerivativesCalculatorServiceType">

        <host>

          <baseAddresses>

            <add baseAddress="http://localhost:8000/Derivatives/"/>

            <add baseAddress="net.tcp://localhost:8010/Derivatives/"/>

          </baseAddresses>

        </host>

        <endpoint address="DerivativesCalculatorVB.CalculatorVB"

                  binding ="basicHttpBinding"

                  contract="DerivativesCalculatorServiceVB.IDerivativesCalculatorVB"/>

      </service>

    </services>

  </system.serviceModel>

</configuration>




2. Build the solution to ensure there are no errors.

Deploying the Service
1. Run the application by right clicking on the Host project, and selecting debug, Start New Instance from the context menu.  After a short delay, the console application window of the Host should appear, as shown in figure 4 below.
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Figure 4 – Host Console Window

2. Confirm the WCF service for accessing the capabilities of the derivatives calculator class is available by directing a browser to the http base address specified in the Host application’s configuration file: http://localhost:8000/Derivatives/
Service

This is a Windows© Communication Foundation service.

Metadata publishing for this service is currently disabled.

If you have access to the service, you can enable metadata publishing by completing the following steps to modify your web or application configuration file:

1. Create the following service behavior configuration, or add the <serviceMetadata> element to an existing service behavior configuration:

<behaviors>
    <serviceBehaviors>
        <behavior name="MyServiceTypeBehaviors" >
            <serviceMetadata httpGetEnabled="true" />
        </behavior>
    </serviceBehaviors>
</behaviors>
2. Add the behavior configuration to the service:

<service name="MyNamespace.MyServiceType" behaviorConfiguration="MyServiceTypeBehaviors" >
Note: the service name must match the configuration name for the service implementation.

3. Add the following endpoint to your service configuration:

<endpoint contract="IMetadataExchange" binding="mexHttpBinding" address="mex" />
Note: your service must have an http base address to add this endpoint.

The following is an example service configuration file with metadata publishing enabled:

<configuration>
    <system.serviceModel>
        <services>
            <!-- Note: the service name must match the configuration name for the service implementation. -->
            <service name="MyNamespace.MyServiceType" behaviorConfiguration="MyServiceTypeBehaviors" >
                <!-- Add the following endpoint.  -->
                <!-- Note: your service must have an http base address to add this endpoint. -->
                <endpoint contract="IMetadataExchange" binding="mexHttpBinding" address="mex" />
            </service>
        </services>
        <behaviors>
            <serviceBehaviors>
                <behavior name="MyServiceTypeBehaviors" >
                    <!-- Add the following element to your service behavior configuration. -->
                    <serviceMetadata httpGetEnabled="true" />
                </behavior>
            </serviceBehaviors>
        </behaviors>
    </system.serviceModel>
</configuration>
For more information on publishing metadata please see the following documentation: http://go.microsoft.com/fwlink/?LinkId=65455.

Figure 5 -  Web page delivered

3. The Meta Data publishing for this service is currently disabled (see web browser code).  Stop the Host Console application so that the configuration file can be modified.
4. The configuration file needs to be modified to include a behaviour setting by which Meta data publishing is activated.  Edit the app.config file to look like that shown below.

	<?xml version="1.0" encoding="utf-8" ?>

<configuration>

  <system.serviceModel>

    <services>

      <service name ="DerivativesCalculatorServiceVB.DerivativesCalculatorServiceType"

               behaviorConfiguration ="DerivativesCalculatorServiceVB">

        <host>

          <baseAddresses>

            <add baseAddress="http://localhost:8000/Derivatives/"/>

            <add baseAddress="net.tcp://localhost:8010/Derivatives/"/>

          </baseAddresses>

        </host>

        <endpoint address="DerivativesCalculatorVB.CalculatorVB"

                  binding ="basicHttpBinding"

                  contract="DerivativesCalculatorServiceVB.IDerivativesCalculatorVB"/>

      </service>

    </services>

    <behaviors>

      <serviceBehaviors>

        <behavior name="DerivativesCalculatorServiceVB">

          <serviceMetadata httpGetEnabled="true"/>

        </behavior>

      </serviceBehaviors>

    </behaviors>

  </system.serviceModel>

</configuration>


5. Execute the Host Console application.

6. Add the query wsdl to the URI at which the browser is pointing by pointing the browser at: http://localhost:8000/Derivatives/?wsdl.  The wsdl for the service is displayed as below.

	  <?xml version="1.0" encoding="utf-8" ?> 

- <wsdl:definitions name="DerivativesCalculatorServiceType" targetNamespace="http://tempuri.org/" xmlns:wsdl="http://schemas.xmlsoap.org/wsdl/" xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/" xmlns:wsu="http://docs.oasis-open.org/wss/2004/01/oasis-200401-wss-wssecurity-utility-1.0.xsd" xmlns:soapenc="http://schemas.xmlsoap.org/soap/encoding/" xmlns:wsam="http://www.w3.org/2007/05/addressing/metadata" xmlns:tns="http://tempuri.org/" xmlns:wsa="http://schemas.xmlsoap.org/ws/2004/08/addressing" xmlns:wsp="http://schemas.xmlsoap.org/ws/2004/09/policy" xmlns:wsap="http://schemas.xmlsoap.org/ws/2004/08/addressing/policy" xmlns:xsd="http://www.w3.org/2001/XMLSchema" xmlns:msc="http://schemas.microsoft.com/ws/2005/12/wsdl/contract" xmlns:wsaw="http://www.w3.org/2006/05/addressing/wsdl" xmlns:soap12="http://schemas.xmlsoap.org/wsdl/soap12/" xmlns:wsa10="http://www.w3.org/2005/08/addressing" xmlns:wsx="http://schemas.xmlsoap.org/ws/2004/09/mex">
- <wsdl:types>
- <xsd:schema targetNamespace="http://tempuri.org/Imports">
  <xsd:import schemaLocation="http://localhost:8000/Derivatives/?xsd=xsd0" namespace="http://tempuri.org/" /> 

  <xsd:import schemaLocation="http://localhost:8000/Derivatives/?xsd=xsd1" namespace="http://schemas.microsoft.com/2003/10/Serialization/" /> 

  <xsd:import schemaLocation="http://localhost:8000/Derivatives/?xsd=xsd2" namespace="http://schemas.microsoft.com/2003/10/Serialization/Arrays" /> 

  </xsd:schema>
  </wsdl:types>
- <wsdl:message name="IDerivativesCalculatorVB_CalculateDerivative_InputMessage">
  <wsdl:part name="parameters" element="tns:CalculateDerivative" /> 

  </wsdl:message>
- <wsdl:message name="IDerivativesCalculatorVB_CalculateDerivative_OutputMessage">
  <wsdl:part name="parameters" element="tns:CalculateDerivativeResponse" /> 

  </wsdl:message>
- <wsdl:portType name="IDerivativesCalculatorVB">
- <wsdl:operation name="CalculateDerivative">
  <wsdl:input wsaw:Action="http://tempuri.org/IDerivativesCalculatorVB/CalculateDerivative" message="tns:IDerivativesCalculatorVB_CalculateDerivative_InputMessage" /> 

  <wsdl:output wsaw:Action="http://tempuri.org/IDerivativesCalculatorVB/CalculateDerivativeResponse" message="tns:IDerivativesCalculatorVB_CalculateDerivative_OutputMessage" /> 

  </wsdl:operation>
  </wsdl:portType>
- <wsdl:binding name="BasicHttpBinding_IDerivativesCalculatorVB" type="tns:IDerivativesCalculatorVB">
  <soap:binding transport="http://schemas.xmlsoap.org/soap/http" /> 

- <wsdl:operation name="CalculateDerivative">
  <soap:operation soapAction="http://tempuri.org/IDerivativesCalculatorVB/CalculateDerivative" style="document" /> 

- <wsdl:input>
  <soap:body use="literal" /> 

  </wsdl:input>
- <wsdl:output>
  <soap:body use="literal" /> 

  </wsdl:output>
  </wsdl:operation>
  </wsdl:binding>
- <wsdl:service name="DerivativesCalculatorServiceType">
- <wsdl:port name="BasicHttpBinding_IDerivativesCalculatorVB" binding="tns:BasicHttpBinding_IDerivativesCalculatorVB">
  <soap:address location="http://localhost:8000/Derivatives/DerivativesCalculatorVB.CalculatorVB" /> 

  </wsdl:port>
  </wsdl:service>
  </wsdl:definitions>


Using the Service

Now a WCF service is available for accessing the facilities of the derivatives calculator class.

Using the Service with a Windows Communication Foundation Client

1. Execute the Host Console application

2. Copy the SVCUTIL.exe Service MetaData tool into the top project directory.
3. Open a DOS command prompt window and change the drive to where you placed the Service MetaData tool.  The window should look similar to that below.
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Figure 6 – DOS Command Window

4. Enter at the prompt:

Scvutil.exe /language:vb /out: client.vb  /config: app.config http://localhost:8000/Derivatives/ 
5. Stop the Host Console project.
6. Add a new Visual Basic Console project called Client to the DerivativesCalculatorSolutionVB solution.  Rename Module1.vb to Program.vb.  Add a reference to the System.serviceModel .NET assembly in the Client project.

7.  Choose Project – Add Reference and add a reference to the sytem.ServiceModel .NET assembly to the client project.
8. Select Project – Add Existing Item and add the files Client.vb and app.config that have been generated by the svcutil program, to the Client project.

9. Alter the code in the Program.vb file of the client project to use the class generated by the Service Metadata Tool as a proxy for communicating with the derivatives calculator service.  The code in the Program.vb file should reflect that shown below.
	Imports System

Imports System.Collections.Generic

Imports System.Text

Module Program

    Sub Main(ByVal args As String())

        Console.WriteLine("Press any key when the service is ready.")

        Console.ReadKey(True)

        Dim result As Decimal = 0

        Using proxy As New DerivativesCalculatorvbclient("BasicHttpBinding_IDerivativesCalculatorVB")

            proxy.Open()

            result = proxy.CalculateDerivative(New String() {"MSF"}, New Decimal() {3}, New String() {})

            proxy.Close()

        End Using

        Console.WriteLine(String.Format("Result: {0}", result))

        Console.WriteLine("Press any key to Exit")

        Console.ReadKey(True)

    End Sub

End Module


10. Prepare to have the client use the derivatives calculator by modifying the startup project properties as shown below:
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11. Select – Debug – Start Debugging from the Visual Basic 2005 menus.

12. When there is activity in the console window for the Host application, enter a keystroke into the console window for the Client application.  The Client should obtain an estimate of the value of a derivative from the derivatives calculator service, as shown below.  Please note, that the actual value returned will vary as the calculation is mimicked by use of the system clock.
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