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There are a number of ways a direct connection may be established in peer to peer meshes.  The conventional approach suggested by Microsoft involves filtering the peer mesh by address, but this is exceedingly inefficient and time consuming to implement.  A better approach is to host a very simple service on each client to handle direct connections.  Take, for example, the chat application from previous tutorials.  If we wish to implement a private messaging function:
    [ServiceContract]
    public interface IPrivateMessage
    {
        [OperationContract(IsOneWay = true)]
        void SendPM(User nUser, string message);
    }
    [ServiceBehavior(InstanceContextMode = InstanceContextMode.Single)]
    public class PrivateMessage : IPrivateMessage
    {
        FormChat mfp;

        public PrivateMessage(FormChat mf)
        {
            mfp = mf;
        }
        
        public void SendPM(User nUser, string message)
        {
            mfp.AddMessage("(PM: " + nUser.Username + "): " + message);
        }

        public int GetFreePort()
        {
            IPEndPoint ep = new IPEndPoint(IPAddress.Any, 0);

            using (Socket sock = new Socket(AddressFamily.InterNetwork, SocketType.Stream, ProtocolType.Tcp))
            {
                sock.Bind(ep);
                IPEndPoint nep = (IPEndPoint)sock.LocalEndPoint;
                return nep.Port;
            }
        }
    }


















Note that, because we’re dealing with multiple bindings on the same machine, we must generate a free port – this is the purpose of the GetFreePort function.  You will need namespace references to System.Net and System.Net.Sockets.




Add to the User class:
        private string pmAddress;

        public string PmAddress
        {
            get { return pmAddress; }
            set { pmAddress = value; }
        }





Bind a new endpoint in the constructor of FormChat:
            //Start private message service.

            PrivateMessage pm = new PrivateMessage(this);
            string pmAddress = "net.tcp://localhost:" + pm.GetFreePort().ToString() + "/PrivateMessageService";

            user.PmAddress = pmAddress;

            ServiceHost sh = new ServiceHost(pm, new Uri(pmAddress));
            sh.AddServiceEndpoint(typeof(SimpleChat.IPrivateMessage), new NetTcpBinding(), "");
            sh.Open();







And add a PM button:
        private void buttonPrivateMessage_Click(object sender, EventArgs e)
        {
            //Get address of user to send to.

            if (listBoxUsers.SelectedIndex < 0)
                return;

            string uAddress = userList[listBoxUsers.SelectedIndex].PmAddress;

            EndpointAddress ep = new EndpointAddress(uAddress);

            IPrivateMessage proxy = ChannelFactory<IPrivateMessage>.CreateChannel(new NetTcpBinding(), ep);

            proxy.SendPM(user, textBoxSend.Text);
        }












Tasks:
1) Modify this implementation so that a full conversation can be held.  You will need to launch a new form (which you need to create) for each private message.
a. You could make this relatively easy by calling the service methods as they are now, or, more ideally, implement the duplex exchange pattern.
b. Either way, it should be possible to have multiple private conversations simultaneously.
2) Implement this for the file transfer program.
a. You will need to work out which user you are sending to – there’s no need to go into as much detail as the chat application with regard to user management, but you will need to take some of the principles from it.
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