	
	December 2012
	

	
	

	[bookmark: _GoBack]Exchange patterns II
Distributed Enterprise Applications

	
	
	

	
	
	Tim Bashford




Duplex calls
A duplex call allows a persistent connection to be formed between client and host.  This connection may be used for transmission of data at intervals specified by the host.
A new host and client will be created to illustrate this process.
First, we must create a callback instance.  Note that this instance is declared in the host, but implemented in the client.public interface IClientCallback
{
    [OperationContract(IsOneWay = true)]
    void PriceUpdate(string ticker, double price);
}





Next we will create an entry point for users wishing to register for updates:[ServiceContract(CallbackContract = typeof(IClientCallback))]
public interface IStockService
{
    [OperationContract(IsOneWay = true)]
    void RegisterForUpdates(string ticker);
}






We must next create an implementation for our threaded method which will return stock updates to the connected user.public class StockUpdate
{
    public IClientCallback callback = null;

    public void SendUpdateToClient()
    {
        Random r = new Random();

        for (int i = 0; i < 10; i++)
        {
            //Simulate a 5 second operation
            Thread.Sleep(5000);

            try
            {
                callback.PriceUpdate("msft", 100.00 + r.NextDouble());
            }
            catch (Exception ex)
            {
                Console.WriteLine("Error in sending cache to client: " + ex.ToString());
            }
        }
    }
}















And finally we can implement the IStockService interface.


class StockService : IStockService
{
    public void RegisterForUpdates(string ticker)
    {
        StockUpdate bgWorker = new StockUpdate();
        bgWorker.callback = OperationContext.Current.GetCallbackChannel<IClientCallback>();

        Thread t = new Thread(new ThreadStart(bgWorker.SendUpdateToClient));
        t.IsBackground = true;
        t.Start();
    }
}







One minor but significant change is required to the standard app.config model for the creation of duplex operations: a duplex version of the desired binding must be used, in this case we will implement wsHttpBinding, the duplex version of which is wsDualHttpBinding:
<?xml version="1.0" encoding="utf-8" ?>
<configuration>
  <system.serviceModel>
    <services>
      <service behaviorConfiguration="DuplexBehaviour" name="DuplexServiceHost.StockService">
        <host>
          <baseAddresses>
            <add baseAddress="http://localhost:8000/DuplexService"/>
          </baseAddresses>
        </host>

        <endpoint address=""
                  binding="wsDualHttpBinding"
                  contract="DuplexServiceHost.IStockService" />
        <endpoint name="MexBinding"
                  address="mex"
                  binding="mexHttpBinding"
                  contract="IMetadataExchange" />                  
      </service>
    </services>

    <behaviors>
      <serviceBehaviors>
        <behavior name="DuplexBehaviour">
          <serviceMetadata httpGetEnabled="true"/>
        </behavior>
      </serviceBehaviors>
    </behaviors>
    
  </system.serviceModel>
</configuration>


















Finally, host the service.




using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Threading;
using System.ServiceModel;

namespace DuplexServiceHost
{
    class Program
    {
        static void Main(string[] args)
        {
            ServiceHost sh = new ServiceHost(typeof(StockService));
            sh.Open();
            Console.WriteLine("Press Enter to terminate host");
            Console.ReadLine();

            sh.Close();
        }
    }
}













Create a client, perform MEX and add a reference to System.ServiceModel.
We will now implement the host’s IClientCallback method.public class CallbackHandler : IStockServiceCallback
{
    static InstanceContext site = new InstanceContext(new CallbackHandler());
    public static StockServiceClient proxy = new StockServiceClient(site);

    public void PriceUpdate(string ticker, double price)
    {
        Console.WriteLine("Received alert at: {0}, {1}:{2}", System.DateTime.Now, ticker, price);
    }
}








And start the program:static void Main(string[] args)
{
    CallbackHandler.proxy.RegisterForUpdates("msft");

    Console.WriteLine("Press Enter to exit client.");
    Console.ReadLine();
}












Exercise
This is an extension of the previous exercise.
Create a new application capable of returning fictional rugby scores between two teams.
The service should host two endpoints: 
· An asynchronous method which will return a score to the client whenever the score changes
· A duplex implementation which passes an update whenever the score changes, but maintains the connection until the end of the game.
Scores may be generated at random (although should follow logic, i.e. they should not decrease) and return at set intervals or at randomised times.
Create the client in a logical way to facilitate both of these endpoints.

Hint: due to the complex nature of hosting each, it may be easier to host two difference services; one for asynchronous methods and one for duplex calls.  This is not, however, strictly necessary.

