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How to: Create a Socket

Before you can use a socket to communicate with remote devices, the socket must be initialized with protocol and network address information. The constructor for the Socket class has parameters that specify the address family, socket type, and protocol type that the socket uses to make connections. 
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 Example 

The following example creates a Socket that can be used to communicate on a TCP/IP-based network, such as the Internet. 

C# 


Copy Code 

Socket s = new Socket(AddressFamily.InterNetwork, 

   SocketType.Stream, ProtocolType.Tcp);

Visual Basic 


Copy Code 

Dim s as New Socket(AddressFamily.InterNetwork, _

   SocketType.Stream, ProtocolType.Tcp)

To use UDP instead of TCP, change the protocol type, as in the following example: 

C# 


Copy Code 

Socket s = new Socket(AddressFamily.InterNetwork, 

   SocketType.Dgram, ProtocolType.Udp);

Visual Basic 


Copy Code 

Dim s as New Socket(AddressFamily.InterNetwork, _

   SocketType.Dgram, ProtocolType.Udp)

The AddressFamily enumeration specifies the standard address families used by the Socket class to resolve network addresses (for example, the AddressFamily.InterNetwork member specifies the IP version 4 address family). 

The SocketType enumeration specifies the type of socket (for example, the SocketType.Stream member indicates a standard socket for sending and receiving data with flow control). 

The ProtocolType enumeration specifies the network protocol to use when communicating on the Socket (for example, ProtocolType.Tcp indicates that the socket uses TCP; ProtocolType.Udp indicates that the socket uses UDP). 

After a Socket is created, it can either initiate a connection to a remote endpoint or receive connections from remote devices. 
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Using TCP Services

The TcpClient class requests data from an Internet resource using TCP. The methods and properties of TcpClient abstract the details for creating a Socket for requesting and receiving data using TCP. Because the connection to the remote device is represented as a stream, data can be read and written with .NET Framework stream-handling techniques. 

The TCP protocol establishes a connection with a remote endpoint and then uses that connection to send and receive data packets. TCP is responsible for ensuring that data packets are sent to the endpoint and assembled in the correct order when they arrive. 

To establish a TCP connection, you must know the address of the network device hosting the service you need and you must know the TCP port that the service uses to communicate. The Internet Assigned Numbers Authority (Iana) defines port numbers for common services (see www.iana.org/assignments/port-numbers). Services not on the Iana list can have port numbers in the range 1,024 to 65,535. 

The following example demonstrates setting up a TcpClient to connect to a time server on TCP port 13. 

Visual Basic 


Copy Code 

Imports System

Imports System.Net.Sockets

Imports System.Text

Public Class TcpTimeClient

    Private const portNum As Integer = 13

    Private const hostName As String = "host.contoso.com"
    ' Entry point  that delegates to C-style main Private Function.
    Public Overloads Shared Sub Main()

        System.Environment.ExitCode = _

            Main(System.Environment.GetCommandLineArgs())

    End Sub
    Overloads Public Shared Function Main(args() As [String]) As Integer
        Try
            Dim client As New TcpClient(hostName, portNum)

            Dim ns As NetworkStream = client.GetStream()

            Dim bytes(1024) As Byte
            Dim bytesRead As Integer = ns.Read(bytes, 0, bytes.Length)

            Console.WriteLine(Encoding.ASCII.GetString(bytes, 0, bytesRead))

        Catch e As Exception

            Console.WriteLine(e.ToString())

        End Try
        client.Close()

        Return 0

    End Function 'Main
End Class 'TcpTimeClient
C# 


Copy Code 

using System;

using System.Net.Sockets;

using System.Text;

public class TcpTimeClient {

    private const int portNum = 13;

    private const string hostName = "host.contoso.com";

    public static int Main(String[] args) {

        try {

            TcpClient client = new TcpClient(hostName, portNum);

            NetworkStream ns = client.GetStream();

            byte[] bytes = new byte[1024];

            int bytesRead = ns.Read(bytes, 0, bytes.Length);

            Console.WriteLine(Encoding.ASCII.GetString(bytes,0,bytesRead));

            client.Close();

        } catch (Exception e) {

            Console.WriteLine(e.ToString());

        }

        return 0;

    }

}

TcpListener is used to monitor a TCP port for incoming requests and then create either a Socket or a TcpClient that manages the connection to the client. The Start method enables listening, and the Stop method disables listening on the port. The AcceptTcpClient method accepts incoming connection requests and creates a TcpClient to handle the request, and the AcceptSocket method accepts incoming connection requests and creates a Socket to handle the request. 

The following example demonstrates creating a network time server using a TcpListener to monitor TCP port 13. When an incoming connection request is accepted, the time server responds with the current date and time from the host server. 

Visual Basic 


Copy Code 

Imports System

Imports System.Net.Sockets

Imports System.Text

Public Class TcpTimeServer

    Private const portNum As Integer = 13

    ' Entry point that delegates to C-style main Private Function.
    Public Overloads Shared Sub Main()

        System.Environment.ExitCode = _

            Main(System.Environment.GetCommandLineArgs())

    End Sub
    Overloads Public Shared Function Main(args() As [String]) As Integer
        Dim done As Boolean = False
        Dim listener As New TcpListener(portNum)

        listener.Start()

        While Not done

            Console.Write("Waiting for connection...")

            Dim client As TcpClient = listener.AcceptTcpClient()

            Console.WriteLine("Connection accepted.")

            Dim ns As NetworkStream = client.GetStream()

            Dim byteTime As Byte() = _

                Encoding.ASCII.GetBytes(DateTime.Now.ToString())

            Try
                ns.Write(byteTime, 0, byteTime.Length)

                ns.Close()

                client.Close()

            Catch e As Exception

                Console.WriteLine(e.ToString())

            End Try
        End While
        listener.Stop()

        Return 0

    End Function 'Main
End Class 'TcpTimeServer
C# 


Copy Code 

using System;

using System.Net.Sockets;

using System.Text;

public class TcpTimeServer {

    private const int portNum = 13;

    public static int Main(String[] args) {

        bool done = false;

        TcpListener listener = new TcpListener(portNum);

        listener.Start();

        while (!done) {

            Console.Write("Waiting for connection...");

            TcpClient client = listener.AcceptTcpClient();

            Console.WriteLine("Connection accepted.");

            NetworkStream ns = client.GetStream();

            byte[] byteTime = Encoding.ASCII.GetBytes(DateTime.Now.ToString());

            try {

                ns.Write(byteTime, 0, byteTime.Length);

                ns.Close();

                client.Close();

            } catch (Exception e) {

                Console.WriteLine(e.ToString());

            }

        }

        listener.Stop();

        return 0;

    }

}
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Using Client Sockets

Before you can initiate a conversation through a Socket, you must create a data pipe between your application and the remote device. Although other network address families and protocols exist, this example shows how to create a TCP/IP connection to a remote service. 

TCP/IP uses a network address and a service port number to uniquely identify a service. The network address identifies a specific device on the network; the port number identifies the specific service on that device to connect to. The combination of network address and service port is called an endpoint, which is represented in the .NET Framework by the EndPoint class. A descendant of EndPoint is defined for each supported address family; for the IP address family, the class is IPEndPoint. 

The Dns class provides domain-name services to applications that use TCP/IP Internet services. The Resolve method queries a DNS server to map a user-friendly domain name (such as "host.contoso.com") to a numeric Internet address (such as 192.168.1.1). Resolve returns an IPHostEnty that contains a list of addresses and aliases for the requested name. In most cases, you can use the first address returned in the AddressList array. The following code gets an IPAddress containing the IP address for the server host.contoso.com. 

Visual Basic 


Copy Code 

Dim ipHostInfo As IPHostEntry = Dns.Resolve("host.contoso.com")

Dim ipAddress As IPAddress = ipHostInfo.AddressList(0)

C# 


Copy Code 

IPHostEntry ipHostInfo = Dns.Resolve("host.contoso.com");

IPAddress ipAddress = ipHostInfo.AddressList[0];

The Internet Assigned Numbers Authority (Iana) defines port numbers for common services (for more information, see www.iana.org/assignments/port-numbers). Other services can have registered port numbers in the range 1,024 to 65,535. The following code combines the IP address for host.contoso.com with a port number to create a remote endpoint for a connection. 

Visual Basic 


Copy Code 

Dim ipe As New IPEndPoint(ipAddress, 11000)

C# 


Copy Code 

IPEndPoint ipe = new IPEndPoint(ipAddress,11000);

After determining the address of the remote device and choosing a port to use for the connection, the application can attempt to establish a connection with the remote device. The following example uses an existing IPEndPoint to connect to a remote device and catches any exceptions that are thrown. 

Visual Basic 


Copy Code 

Try
    s.Connect(ipe)

Catch ae As ArgumentNullException

    Console.WriteLine("ArgumentNullException : {0}", _

        ae.ToString())

Catch se As SocketException

    Console.WriteLine("SocketException : {0}", se.ToString())

Catch e As Exception

    Console.WriteLine("Unexpected exception : {0}", e.ToString())

End Try
C# 


Copy Code 

try {

    s.Connect(ipe);

} catch(ArgumentNullException ae) {

    Console.WriteLine("ArgumentNullException : {0}", ae.ToString());

} catch(SocketException se) {

    Console.WriteLine("SocketException : {0}", se.ToString());

} catch(Exception e) {

    Console.WriteLine("Unexpected exception : {0}", e.ToString());

}
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Using a Synchronous Client Socket

A synchronous client socket suspends the application program while the network operation completes. Synchronous sockets are not suitable for applications that make heavy use of the network for their operation, but they can enable simple access to network services for other applications. 

To send data, pass a byte array to one of the Socket class's send-data methods (Send and SendTo). The following example encodes a string into a byte array buffer using the Encoding..::.ASCII property and then transmits the buffer to the network device using the Send method. The Send method returns the number of bytes sent to the network device. 

Visual Basic 


Copy Code 

Dim msg As Byte() = _

    System.Text.Encoding.ASCII.GetBytes("This is a test.")

Dim bytesSent As Integer = s.Send(msg)

C# 


Copy Code 

byte[] msg = System.Text.Encoding.ASCII.GetBytes("This is a test");

int bytesSent = s.Send(msg);

The Send method removes the bytes from the buffer and queues them with the network interface to be sent to the network device. The network interface might not send the data immediately, but it will send it eventually, as long as the connection is closed normally with the Shutdown method. 

To receive data from a network device, pass a buffer to one of the Socket class's receive-data methods (Receive and ReceiveFrom). Synchronous sockets will suspend the application until bytes are received from the network or until the socket is closed. The following example receives data from the network and then displays it on the console. The example assumes that the data coming from the network is ASCII-encoded text. The Receive method returns the number of bytes received from the network. 

Visual Basic 


Copy Code 

Dim bytes(1024) As Byte
Dim bytesRec = s.Receive(bytes)

Console.WriteLine("Echoed text = {0}", _

    System.Text.Encoding.ASCII.GetString(bytes, 0, bytesRec))

C# 


Copy Code 

byte[] bytes = new byte[1024];

int bytesRec = s.Receive(bytes);

Console.WriteLine("Echoed text = {0}",

    System.Text.Encoding.ASCII.GetString(bytes, 0, bytesRec));

When the socket is no longer needed, you need to release it by calling the Shutdown method and then calling the Close method. The following example releases a Socket. The SocketShutdown enumeration defines constants that indicate whether the socket should be closed for sending, for receiving, or for both. 

Visual Basic 


Copy Code 

s.Shutdown(SocketShutdown.Both)

s.Close()

C# 


Copy Code 

s.Shutdown(SocketShutdown.Both);

s.Close();
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Using an Asynchronous Client Socket

An asynchronous client socket does not suspend the application while waiting for network operations to complete. Instead, it uses the standard .NET Framework asynchronous programming model to process the network connection on one thread while the application continues to run on the original thread. Asynchronous sockets are appropriate for applications that make heavy use of the network or that cannot wait for network operations to complete before continuing. 

The Socket class follows the .NET Framework naming pattern for asynchronous methods; for example, the synchronous Receive method corresponds to the asynchronous BeginReceive and EndReceive methods. 

Asynchronous operations require a callback method to return the result of the operation. If your application does not need to know the result, then no callback method is required. The example code in this section demonstrates using a method to start connecting to a network device and a callback method to complete the connection, a method to start sending data and a callback method to complete the send, and a method to start receiving data and a callback method to end receiving data. 

Asynchronous sockets use multiple threads from the system thread pool to process network connections. One thread is responsible for initiating the sending or receiving of data; other threads complete the connection to the network device and send or receive the data. In the following examples, instances of the System.Threading..::.ManualResetEvent class are used to suspend execution of the main thread and signal when execution can continue. 

In the following example, to connect an asynchronous socket to a network device, the Connect method initializes a Socket and then calls the BeginConnect method, passing a remote endpoint that represents the network device, the connect callback method, and a state object (the client Socket), which is used to pass state information between asynchronous calls. The example implements the Connect method to connect the specified Socket to the specified endpoint. It assumes a global ManualResetEvent named connectDone. 

Visual Basic 


Copy Code 

Public Shared Sub Connect(remoteEP As EndPoint, client As Socket)

    client.BeginConnect(remoteEP, _

       AddressOf ConnectCallback, client)

    connectDone.WaitOne()

End Sub 'Connect
C# 


Copy Code 

public static void Connect(EndPoint remoteEP, Socket client) {

    client.BeginConnect(remoteEP, 

        new AsyncCallback(ConnectCallback), client );

   connectDone.WaitOne();

}

The connect callback method ConnectCallback implements the AsyncCallback delegate. It connects to the remote device when the remote device is available and then signals the application thread that the connection is complete by setting the ManualResetEvent connectDone. The following code implements the ConnectCallback method. 

Visual Basic 


Copy Code 

Private Shared Sub ConnectCallback(ar As IAsyncResult)

    Try
        ' Retrieve the socket from the state object.
        Dim client As Socket = CType(ar.AsyncState, Socket)

        ' Complete the connection.
        client.EndConnect(ar)

        Console.WriteLine("Socket connected to {0}", _

            client.RemoteEndPoint.ToString())

        ' Signal that the connection has been made.
        connectDone.Set()

    Catch e As Exception

        Console.WriteLine(e.ToString())

    End Try
End Sub 'ConnectCallback
C# 


Copy Code 

private static void ConnectCallback(IAsyncResult ar) {

    try {

        // Retrieve the socket from the state object.
        Socket client = (Socket) ar.AsyncState;

        // Complete the connection.
        client.EndConnect(ar);

        Console.WriteLine("Socket connected to {0}",

            client.RemoteEndPoint.ToString());

        // Signal that the connection has been made.
        connectDone.Set();

    } catch (Exception e) {

        Console.WriteLine(e.ToString());

    }

}

The example method Send encodes the specified string data in ASCII format and sends it asynchronously to the network device represented by the specified socket. The following example implements the Send method. 

Visual Basic 


Copy Code 

Private Shared Sub Send(client As Socket, data As [String])

    ' Convert the string data to byte data using ASCII encoding.
    Dim byteData As Byte() = Encoding.ASCII.GetBytes(data)

    ' Begin sending the data to the remote device.
    client.BeginSend(byteData, 0, byteData.Length, SocketFlags.None, _

        AddressOf SendCallback, client)

End Sub 'Send
C# 


Copy Code 

private static void Send(Socket client, String data) {

    // Convert the string data to byte data using ASCII encoding.
    byte[] byteData = Encoding.ASCII.GetBytes(data);

    // Begin sending the data to the remote device.
    client.BeginSend(byteData, 0, byteData.Length, SocketFlags.None,

        new AsyncCallback(SendCallback), client);

}

The send callback method SendCallback implements the AsyncCallback delegate. It sends the data when the network device is ready to receive. The following example shows the implementation of the SendCallback method. It assumes a global ManualResetEvent named sendDone. 

Visual Basic 


Copy Code 

Private Shared Sub SendCallback(ar As IAsyncResult)

    Try
        ' Retrieve the socket from the state object.
        Dim client As Socket = CType(ar.AsyncState, Socket)

        ' Complete sending the data to the remote device.
        Dim bytesSent As Integer = client.EndSend(ar)

        Console.WriteLine("Sent {0} bytes to server.", bytesSent)

        ' Signal that all bytes have been sent.
        sendDone.Set()

    Catch e As Exception

        Console.WriteLine(e.ToString())

    End Try
End Sub 'SendCallback
C# 


Copy Code 

private static void SendCallback(IAsyncResult ar) {

    try {

        // Retrieve the socket from the state object.
        Socket client = (Socket) ar.AsyncState;

        // Complete sending the data to the remote device.
        int bytesSent = client.EndSend(ar);

        Console.WriteLine("Sent {0} bytes to server.", bytesSent);

        // Signal that all bytes have been sent.
        sendDone.Set();

    } catch (Exception e) {

        Console.WriteLine(e.ToString());

    }

}

Reading data from a client socket requires a state object that passes values between asynchronous calls. The following class is an example state object for receiving data from a client socket. It contains a field for the client socket, a buffer for the received data, and a StringBuilder to hold the incoming data string. Placing these fields in the state object allows their values to be preserved across multiple calls to read data from the client socket. 

Visual Basic 


Copy Code 

Public Class StateObject

    ' Client socket.
    Public workSocket As Socket = Nothing 

    ' Size of receive buffer.
    Public BufferSize As Integer = 256

    ' Receive buffer.
    Public buffer(256) As Byte 

    ' Received data string.
    Public sb As New StringBuilder()

End Class 'StateObject
C# 


Copy Code 

public class StateObject {

    // Client socket.
    public Socket workSocket = null;

    // Size of receive buffer.
    public const int BufferSize = 256;

    // Receive buffer.
    public byte[] buffer = new byte[BufferSize];

    // Received data string.
    public StringBuilder sb = new StringBuilder();

}

The example Receive method sets up the state object and then calls the BeginReceive method to read the data from the client socket asynchronously. The following example implements the Receive method. 

Visual Basic 


Copy Code 

Private Shared Sub Receive(client As Socket)

    Try
        ' Create the state object.
        Dim state As New StateObject()

        state.workSocket = client

        ' Begin receiving the data from the remote device.
        client.BeginReceive(state.buffer, 0, state.BufferSize, 0, _

            AddressOf ReceiveCallback, state)

    Catch e As Exception

        Console.WriteLine(e.ToString())

    End Try
End Sub 'Receive
C# 


Copy Code 

private static void Receive(Socket client) {

    try {

        // Create the state object.
        StateObject state = new StateObject();

        state.workSocket = client;

        // Begin receiving the data from the remote device.
        client.BeginReceive( state.buffer, 0, StateObject.BufferSize, 0,

            new AsyncCallback(ReceiveCallback), state);

    } catch (Exception e) {

        Console.WriteLine(e.ToString());

    }

}

The receive callback method ReceiveCallback implements the AsyncCallback delegate. It receives the data from the network device and builds a message string. It reads one or more bytes of data from the network into the data buffer and then calls the BeginReceive method again until the data sent by the client is complete. Once all the data is read from the client, ReceiveCallback signals the application thread that the data is complete by setting the ManualResetEvent sendDone. 

The following example code implements the ReceiveCallback method. It assumes a global string named response that holds the received string and a global ManualResetEvent named receiveDone. The server must shut down the client socket gracefully to end the network session. 

Visual Basic 


Copy Code 

Private Shared Sub ReceiveCallback(ar As IAsyncResult)

    Try
        ' Retrieve the state object and the client socket 
        ' from the asynchronous state object.
        Dim state As StateObject = CType(ar.AsyncState, StateObject)

        Dim client As Socket = state.workSocket

        ' Read data from the remote device.
        Dim bytesRead As Integer = client.EndReceive(ar)

        If bytesRead > 0 Then
            ' There might be more data, so store the data received so far.
            state.sb.Append(Encoding.ASCII.GetString(state.buffer, 0, _

                bytesRead))

            '  Get the rest of the data.
            client.BeginReceive(state.buffer, 0, state.BufferSize, 0, _

                AddressOf ReceiveCallback, state)

        Else
            ' All the data has arrived; put it in response.
            If state.sb.Length > 1 Then
                response = state.sb.ToString()

            End If
            ' Signal that all bytes have been received.
            receiveDone.Set()

        End If
    Catch e As Exception

        Console.WriteLine(e.ToString())

    End Try
End Sub 'ReceiveCallback
C# 


Copy Code 

private static void ReceiveCallback( IAsyncResult ar ) {

    try {

        // Retrieve the state object and the client socket 
        // from the asynchronous state object.
        StateObject state = (StateObject) ar.AsyncState;

        Socket client = state.workSocket;

        // Read data from the remote device.
        int bytesRead = client.EndReceive(ar);

        if (bytesRead > 0) {

            // There might be more data, so store the data received so far.
            state.sb.Append(Encoding.ASCII.GetString(state.buffer,0,bytesRead));

                //  Get the rest of the data.
            client.BeginReceive(state.buffer,0,StateObject.BufferSize,0,

                new AsyncCallback(ReceiveCallback), state);

        } else {

            // All the data has arrived; put it in response.
            if (state.sb.Length > 1) {

                response = state.sb.ToString();

            }

            // Signal that all bytes have been received.
            receiveDone.Set();

        }

    } catch (Exception e) {

        Console.WriteLine(e.ToString());

    }

}
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Listening with Sockets

Listener or server sockets open a port on the network and then wait for a client to connect to that port. Although other network address families and protocols exist, this example shows how to create remote service for a TCP/IP network. 

The unique address of a TCP/IP service is defined by combining the IP address of the host with the port number of the service to create an endpoint for the service. The Dns class provides methods that return information about the network addresses supported by the local network device. When the local network device has more than one network address, or if the local system supports more than one network device, the Dns class returns information about all network addresses, and the application must choose the proper address for the service. The Internet Assigned Numbers Authority (Iana) defines port numbers for common services (for more information, see www.iana.org/assignments/port-numbers). Other services can have registered port numbers in the range 1,024 to 65,535. 

The following example creates an IPEndPoint for a server by combining the first IP address returned by Dns for the host computer with a port number chosen from the registered port numbers range. 

Visual Basic 


Copy Code 

Dim ipHostInfo As IPHostEntry = Dns.Resolve(Dns.GetHostName())

Dim ipAddress As IPAddress = ipHostInfo.AddressList(0)

Dim localEndPoint As New IPEndPoint(ipAddress, 11000)

C# 


Copy Code 

IPHostEntry ipHostInfo = Dns.Resolve(Dns.GetHostName());

IPAddress ipAddress = ipHostInfo.AddressList[0];

IPEndPoint localEndPoint = new IPEndPoint(ipAddress, 11000);

After the local endpoint is determined, the Socket must be associated with that endpoint using the Bind method and set to listen on the endpoint using the Listen method. Bind throws an exception if the specific address and port combination is already in use. The following example demonstrates associating a Socket with an IPEndPoint. 

Visual Basic 


Copy Code 

listener.Bind(localEndPoint)

listener.Listen(100)

C# 


Copy Code 

listener.Bind(localEndPoint);

listener.Listen(100);

The Listen method takes a single parameter that specifies how many pending connections to the Socket are allowed before a server busy error is returned to the connecting client. In this case, up to 100 clients are placed in the connection queue before a server busy response is returned to client number 101. 
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Using a Synchronous Server Socket

Synchronous server sockets suspend the execution of the application until a connection request is received on the socket. Synchronous server sockets are not suitable for applications that make heavy use of the network in their operation, but they can be suitable for simple network applications. 

After a Socket is set to listen on an endpoint using the Bind and Listen methods, it is ready to accept incoming connection requests using the Accept method. The application is suspended until a connection request is received when the Accept method is called. 

When a connection request is received, Accept returns a new Socket instance that is associated with the connecting client. The following example reads data from the client, displays it on the console, and echoes the data back to the client. The Socket does not specify any messaging protocol, so the string "<EOF>" marks the end of the message data. It assumes that a Socket named listener has been initialized and bound to an endpoint. 

Visual Basic 


Copy Code 

Console.WriteLine("Waiting for a connection...")

Dim handler As Socket = listener.Accept()

Dim data As String = Nothing
While True
    bytes = New Byte(1024) {}

    Dim bytesRec As Integer = handler.Receive(bytes)

    data += Encoding.ASCII.GetString(bytes, 0, bytesRec)

    If data.IndexOf("<EOF>") > - 1 Then
        Exit While
    End If
End While
Console.WriteLine("Text received : {0}", data)

Dim msg As Byte() = Encoding.ASCII.GetBytes(data)

handler.Send(msg)

handler.Shutdown(SocketShutdown.Both)

handler.Close()

C# 


Copy Code 

Console.WriteLine("Waiting for a connection...");

Socket handler = listener.Accept();

String data = null;

while (true) {

    bytes = new byte[1024];

    int bytesRec = handler.Receive(bytes);

    data += Encoding.ASCII.GetString(bytes,0,bytesRec);

    if (data.IndexOf("<EOF>") > -1) {

        break;

    }

}

Console.WriteLine( "Text received : {0}", data);

byte[] msg = Encoding.ASCII.GetBytes(data);

handler.Send(msg);

handler.Shutdown(SocketShutdown.Both);

handler.Close();
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Using an Asynchronous Server Socket

Asynchronous server sockets use the .NET Framework asynchronous programming model to process network service requests. The Socket class follows the standard .NET Framework asynchronous naming pattern; for example, the synchronous Accept method corresponds to the asynchronous BeginAccept and EndAccept methods. 

An asynchronous server socket requires a method to begin accepting connection requests from the network, a callback method to handle the connection requests and begin receiving data from the network, and a callback method to end receiving the data. All these methods are discussed further in this section. 

In the following example, to begin accepting connection requests from the network, the method StartListening initializes the Socket and then uses the BeginAccept method to start accepting new connections. The accept callback method is called when a new connection request is received on the socket. It is responsible for getting the Socket instance that will handle the connection and handing that Socket off to the thread that will process the request. The accept callback method implements the AsyncCallback delegate; it returns a void and takes a single parameter of type IAsyncResult. The following example is the shell of an accept callback method. 

Visual Basic 


Copy Code 

Sub acceptCallback(ar As IAsyncResult)

    ' Add the callback code here.
End Sub 'acceptCallback
C# 


Copy Code 

void acceptCallback( IAsyncResult ar) {

    // Add the callback code here.
}

The BeginAccept method takes two parameters, an AsyncCallback delegate that points to the accept callback method and an object that is used to pass state information to the callback method. In the following example, the listening Socket is passed to the callback method through the state parameter. This example creates an AsyncCallback delegate and starts accepting connections from the network. 

Visual Basic 


Copy Code 

listener.BeginAccept( _

    New AsyncCallback(SocketListener.acceptCallback),_

    listener)

C# 


Copy Code 

listener.BeginAccept(

    new AsyncCallback(SocketListener.acceptCallback), 

    listener);

Asynchronous sockets use threads from the system thread pool to process incoming connections. One thread is responsible for accepting connections, another thread is used to handle each incoming connection, and another thread is responsible for receiving data from the connection. These could be the same thread, depending on which thread is assigned by the thread pool. In the following example, the System.Threading..::.ManualResetEvent class suspends execution of the main thread and signals when execution can continue. 

The following example shows an asynchronous method that creates an asynchronous TCP/IP socket on the local computer and begins accepting connections. It assumes that there is a global ManualResetEvent named allDone, that the method is a member of a class named SocketListener, and that a callback method named acceptCallback is defined. 
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Public Sub StartListening()

    Dim ipHostInfo As IPHostEntry = Dns.Resolve(Dns.GetHostName())

    Dim localEP = New IPEndPoint(ipHostInfo.AddressList(0), 11000)

    Console.WriteLine("Local address and port : {0}", localEP.ToString())

    Dim listener As New Socket(localEP.Address.AddressFamily, _

       SocketType.Stream, ProtocolType.Tcp)

    Try
        listener.Bind(localEP)

        listener.Listen(10)

        While True
            allDone.Reset()

            Console.WriteLine("Waiting for a connection...")

            listener.BeginAccept(New _

                AsyncCallback(SocketListener.acceptCallback), _

                listener)

            allDone.WaitOne()

        End While
    Catch e As Exception

        Console.WriteLine(e.ToString())

    End Try
    Console.WriteLine("Closing the listener...")

End Sub 'StartListening
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public void StartListening() {

    IPHostEntry ipHostInfo = Dns.Resolve(Dns.GetHostName());

    IPEndPoint localEP = new IPEndPoint(ipHostInfo.AddressList[0],11000);

    Console.WriteLine("Local address and port : {0}",localEP.ToString());

    Socket listener = new Socket( localEP.Address.AddressFamily,

        SocketType.Stream, ProtocolType.Tcp );

    try {

        listener.Bind(localEP);

        listener.Listen(10);

        while (true) {

            allDone.Reset();

            Console.WriteLine("Waiting for a connection...");

            listener.BeginAccept(

                new AsyncCallback(SocketListener.acceptCallback), 

                listener );

            allDone.WaitOne();

        }

    } catch (Exception e) {

        Console.WriteLine(e.ToString());

    }

    Console.WriteLine( "Closing the listener...");

}

The accept callback method (acceptCallback in the preceding example) is responsible for signaling the main application thread to continue processing, establishing the connection with the client, and starting the asynchronous read of data from the client. The following example is the first part of an implementation of the acceptCallback method. This section of the method signals the main application thread to continue processing and establishes the connection to the client. It assumes a global ManualResetEvent named allDone. 

Visual Basic 


Copy Code 

Public Sub acceptCallback(ar As IAsyncResult)

    allDone.Set()

    Dim listener As Socket = CType(ar.AsyncState, Socket)

    Dim handler As Socket = listener.EndAccept(ar)

    ' Additional code to read data goes here.
End Sub 'acceptCallback
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public void acceptCallback(IAsyncResult ar) {

    allDone.Set();

    Socket listener = (Socket) ar.AsyncState;

    Socket handler = listener.EndAccept(ar);

    // Additional code to read data goes here.  
}

Reading data from a client socket requires a state object that passes values between asynchronous calls. The following example implements a state object for receiving a string from the remote client. It contains fields for the client socket, a data buffer for receiving data, and a StringBuilder for creating the data string sent by the client. Placing these fields in the state object allows their values to be preserved across multiple calls to read data from the client socket. 
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Public Class StateObject

    Public workSocket As Socket = Nothing
    Public BufferSize As Integer = 1024

    Public buffer(BufferSize) As Byte
    Public sb As New StringBuilder()

End Class 'StateObject
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public class StateObject {

    public Socket workSocket = null;

    public const int BufferSize = 1024;

    public byte[] buffer = new byte[BufferSize];

    public StringBuilder sb = new StringBuilder();

}

The section of the acceptCallback method that starts receiving the data from the client socket first initializes an instance of the StateObject class and then calls the BeginReceive method to start reading the data from the client socket asynchronously. 

The following example shows the complete acceptCallback method. It assumes that there is a global ManualResetEvent named allDone, that the StateObject class is defined, and that the readCallback method is defined in a class named SocketListener. 
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Public Shared Sub acceptCallback(ar As IAsyncResult)

    ' Get the socket that handles the client request.
    Dim listener As Socket = CType(ar.AsyncState, Socket)

    Dim handler As Socket = listener.EndAccept(ar)

    ' Signal the main thread to continue.
    allDone.Set()

    ' Create the state object.
    Dim state As New StateObject()

    state.workSocket = handler

    handler.BeginReceive(state.buffer, 0, state.BufferSize, 0, _

        AddressOf AsynchronousSocketListener.readCallback, state)

End Sub 'acceptCallback
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    public static void acceptCallback(IAsyncResult ar) {

        // Get the socket that handles the client request.
        Socket listener = (Socket) ar.AsyncState;

        Socket handler = listener.EndAccept(ar);

        // Signal the main thread to continue.
        allDone.Set();

        // Create the state object.
        StateObject state = new StateObject();

        state.workSocket = handler;

        handler.BeginReceive( state.buffer, 0, StateObject.BufferSize, 0,

            new AsyncCallback(AsynchronousSocketListener.readCallback), state);

    }

The final method that needs to be implemented for the asynchronous socket server is the read callback method that returns the data sent by the client. Like the accept callback method, the read callback method is an AsyncCallback delegate. This method reads one or more bytes from the client socket into the data buffer and then calls the BeginReceive method again until the data sent by the client is complete. Once the entire message has been read from the client, the string is displayed on the console and the server socket handling the connection to the client is closed. 

The following sample implements the readCallback method. It assumes that the StateObject class is defined. 
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Public Shared Sub readCallback(ar As IAsyncResult)

    Dim state As StateObject = CType(ar.AsyncState, StateObject)

    Dim handler As Socket = state.workSocket

    ' Read data from the client socket. 
    Dim read As Integer = handler.EndReceive(ar)

    ' Data was read from the client socket.
    If read > 0 Then
        state.sb.Append(Encoding.ASCII.GetString(state.buffer, 0, read))

        handler.BeginReceive(state.buffer, 0, state.BufferSize, 0, _

            AddressOf readCallback, state)

    Else
        If state.sb.Length > 1 Then
            ' All the data has been read from the client;
            ' display it on the console.
            Dim content As String = state.sb.ToString()

            Console.WriteLine("Read {0} bytes from socket." + _

                ControlChars.Cr + " Data : {1}", content.Length, content)

        End If
    End If
End Sub 'readCallback
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public static void readCallback(IAsyncResult ar) {

    StateObject state = (StateObject) ar.AsyncState;

    Socket handler = state.WorkSocket;

    // Read data from the client socket.
    int read = handler.EndReceive(ar);

    // Data was read from the client socket.
    if (read > 0) {

        state.sb.Append(Encoding.ASCII.GetString(state.buffer,0,read));

        handler.BeginReceive(state.buffer,0,StateObject.BufferSize, 0,

            new AsyncCallback(readCallback), state);

    } else {

        if (state.sb.Length > 1) {

            // All the data has been read from the client;
            // display it on the console.
            string content = state.sb.ToString();

            Console.WriteLine("Read {0} bytes from socket.\n Data : {1}",

               content.Length, content);

        }

        handler.Close();

    }

}

http://msdn.microsoft.com/en-ca/library/w89fhyex.aspx
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Socket Code Examples

The following code examples demonstrate how to use the Socket class as a client to connect to remote network services and as a server to listen for connections from remote clients. 

http://msdn.microsoft.com/en-ca/library/kb5kfec7.aspx
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Synchronous Client Socket Example

The following example program creates a client that connects to a server. The client is built with a synchronous socket, so execution of the client application is suspended until the server returns a response. The application sends a string to the server and then displays the string returned by the server on the console. 
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Imports System

Imports System.Net

Imports System.Net.Sockets

Imports System.Text

Public Class SynchronousSocketClient

    Public Shared Sub Main()

        ' Data buffer for incoming data.
        Dim bytes(1024) As Byte
        ' Connect to a remote device.
        ' Establish the remote endpoint for the socket.
        ' This example uses port 11000 on the local computer.
        Dim ipHostInfo As IPHostEntry = Dns.Resolve(Dns.GetHostName())

        Dim ipAddress As IPAddress = ipHostInfo.AddressList(0)

        Dim remoteEP As New IPEndPoint(ipAddress, 11000)

        ' Create a TCP/IP socket.
        Dim sender As New Socket(AddressFamily.InterNetwork, _

            SocketType.Stream, ProtocolType.Tcp)

        ' Connect the socket to the remote endpoint.
        sender.Connect(remoteEP)

        Console.WriteLine("Socket connected to {0}", _

            sender.RemoteEndPoint.ToString())

        ' Encode the data string into a byte array.
        Dim msg As Byte() = _

            Encoding.ASCII.GetBytes("This is a test<EOF>")

        ' Send the data through the socket.
        Dim bytesSent As Integer = sender.Send(msg)

        ' Receive the response from the remote device.
        Dim bytesRec As Integer = sender.Receive(bytes)

        Console.WriteLine("Echoed test = {0}", _

            Encoding.ASCII.GetString(bytes, 0, bytesRec))

        ' Release the socket.
        sender.Shutdown(SocketShutdown.Both)

        sender.Close()

    End Sub
End Class 'SynchronousSocketClient
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using System;

using System.Net;

using System.Net.Sockets;

using System.Text;

public class SynchronousSocketClient {

    public static void StartClient() {

        // Data buffer for incoming data.
        byte[] bytes = new byte[1024];

        // Connect to a remote device.
        try {

            // Establish the remote endpoint for the socket.
            // This example uses port 11000 on the local computer.
            IPHostEntry ipHostInfo = Dns.Resolve(Dns.GetHostName())

            IPAddress ipAddress = ipHostInfo.AddressList[0];

            IPEndPoint remoteEP = new IPEndPoint(ipAddress,11000);

            // Create a TCP/IP  socket.
            Socket sender = new Socket(AddressFamily.InterNetwork, 

                SocketType.Stream, ProtocolType.Tcp );

            // Connect the socket to the remote endpoint. Catch any errors.
            try {

                sender.Connect(remoteEP);

                Console.WriteLine("Socket connected to {0}",

                    sender.RemoteEndPoint.ToString());

                // Encode the data string into a byte array.
                byte[] msg = Encoding.ASCII.GetBytes("This is a test<EOF>");

                // Send the data through the socket.
                int bytesSent = sender.Send(msg);

                // Receive the response from the remote device.
                int bytesRec = sender.Receive(bytes);

                Console.WriteLine("Echoed test = {0}",

                    Encoding.ASCII.GetString(bytes,0,bytesRec));

                // Release the socket.
                sender.Shutdown(SocketShutdown.Both);

                sender.Close();

            } catch (ArgumentNullException ane) {

                Console.WriteLine("ArgumentNullException : {0}",ane.ToString());

            } catch (SocketException se) {

                Console.WriteLine("SocketException : {0}",se.ToString());

            } catch (Exception e) {

                Console.WriteLine("Unexpected exception : {0}", e.ToString());

            }

        } catch (Exception e) {

            Console.WriteLine( e.ToString());

        }

    }

    public static int Main(String[] args) {

        StartClient();

        return 0;

    }

}
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Synchronous Server Socket Example

The following example program creates a server that receives connection requests from clients. The server is built with a synchronous socket, so execution of the server application is suspended while it waits for a connection from a client. The application receives a string from the client, displays the string on the console, and then echoes the string back to the client. The string from the client must contain the string "<EOF>" to signal the end of the message. 
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Imports System

Imports System.Net

Imports System.Net.Sockets

Imports System.Text

Imports Microsoft.VisualBasic

Public Class SynchronousSocketListener

    ' Incoming data from the client.
    Public Shared data As String = Nothing
    Public Shared Sub Main()

        ' Data buffer for incoming data.
        Dim bytes() As Byte = New [Byte](1024) {}

        ' Establish the local endpoint for the socket.
        ' Dns.GetHostName returns the name of the 
        ' host running the application.
        Dim ipHostInfo As IPHostEntry = Dns.Resolve(Dns.GetHostName())

        Dim ipAddress As IPAddress = ipHostInfo.AddressList(0)

        Dim localEndPoint As New IPEndPoint(ipAddress, 11000)

        ' Create a TCP/IP socket.
        Dim listener As New Socket(AddressFamily.InterNetwork, _

            SocketType.Stream, ProtocolType.Tcp)

        ' Bind the socket to the local endpoint and 
        ' listen for incoming connections.
        listener.Bind(localEndPoint)

        listener.Listen(10)

        ' Start listening for connections.
        While True
            Console.WriteLine("Waiting for a connection...")

            ' Program is suspended while waiting for an incoming connection.
            Dim handler As Socket = listener.Accept()

            data = Nothing
            ' An incoming connection needs to be processed.
            While True
                bytes = New Byte(1024) {}

                Dim bytesRec As Integer = handler.Receive(bytes)

                data += Encoding.ASCII.GetString(bytes, 0, bytesRec)

                If data.IndexOf("<EOF>") > -1 Then
                    Exit While
                End If
            End While
            ' Show the data on the console.
            Console.WriteLine("Text received : {0}", data)

            ' Echo the data back to the client.
            Dim msg As Byte() = Encoding.ASCII.GetBytes(data)

            handler.Send(msg)

            handler.Shutdown(SocketShutdown.Both)

            handler.Close()

        End While
    End Sub
End Class 'SynchronousSocketListener
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using System;

using System.Net;

using System.Net.Sockets;

using System.Text;

public class SynchronousSocketListener {

    // Incoming data from the client.
    public static string data = null;

    public static void StartListening() {

        // Data buffer for incoming data.
        byte[] bytes = new Byte[1024];

        // Establish the local endpoint for the socket.
        // Dns.GetHostName returns the name of the 
        // host running the application.
        IPHostEntry ipHostInfo = Dns.Resolve(Dns.GetHostName());

        IPAddress ipAddress = ipHostInfo.AddressList[0];

        IPEndPoint localEndPoint = new IPEndPoint(ipAddress, 11000);

        // Create a TCP/IP socket.
        Socket listener = new Socket(AddressFamily.InterNetwork,

            SocketType.Stream, ProtocolType.Tcp );

        // Bind the socket to the local endpoint and 
        // listen for incoming connections.
        try {

            listener.Bind(localEndPoint);

            listener.Listen(10);

            // Start listening for connections.
            while (true) {

                Console.WriteLine("Waiting for a connection...");

                // Program is suspended while waiting for an incoming connection.
                Socket handler = listener.Accept();

                data = null;

                // An incoming connection needs to be processed.
                while (true) {

                    bytes = new byte[1024];

                    int bytesRec = handler.Receive(bytes);

                    data += Encoding.ASCII.GetString(bytes,0,bytesRec);

                    if (data.IndexOf("<EOF>") > -1) {

                        break;

                    }

                }

                // Show the data on the console.
                Console.WriteLine( "Text received : {0}", data);

                // Echo the data back to the client.
                byte[] msg = Encoding.ASCII.GetBytes(data);

                handler.Send(msg);

                handler.Shutdown(SocketShutdown.Both);

                handler.Close();

            }

        } catch (Exception e) {

            Console.WriteLine(e.ToString());

        }

        Console.WriteLine("\nPress ENTER to continue...");

        Console.Read();

    }

    public static int Main(String[] args) {

        StartListening();

        return 0;

    }

}

http://msdn.microsoft.com/en-ca/library/bew39x2a.aspx
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Asynchronous Client Socket Example

The following example program creates a client that connects to a server. The client is built with an asynchronous socket, so execution of the client application is not suspended while the server returns a response. The application sends a string to the server and then displays the string returned by the server on the console. 
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Imports System

Imports System.Net

Imports System.Net.Sockets

Imports System.Threading

Imports System.Text

' State object for receiving data from remote device.
Public Class StateObject

    ' Client socket.
    Public workSocket As Socket = Nothing
    ' Size of receive buffer.
    Public Const BufferSize As Integer = 256

    ' Receive buffer.
    Public buffer(BufferSize) As Byte
    ' Received data string.
    Public sb As New StringBuilder

End Class 'StateObject
Public Class AsynchronousClient

    ' The port number for the remote device.
    Private Const port As Integer = 11000

    ' ManualResetEvent instances signal completion.
    Private Shared connectDone As New ManualResetEvent(False)

    Private Shared sendDone As New ManualResetEvent(False)

    Private Shared receiveDone As New ManualResetEvent(False)

    ' The response from the remote device.
    Private Shared response As String = String.Empty

    Public Shared Sub Main()

        ' Establish the remote endpoint for the socket.
        ' For this example use local machine.
        Dim ipHostInfo As IPHostEntry = Dns.Resolve(Dns.GetHostName())

        Dim ipAddress As IPAddress = ipHostInfo.AddressList(0)

        Dim remoteEP As New IPEndPoint(ipAddress, port)

        ' Create a TCP/IP socket.
        Dim client As New Socket(AddressFamily.InterNetwork, SocketType.Stream, ProtocolType.Tcp)

        ' Connect to the remote endpoint.
        client.BeginConnect(remoteEP, New AsyncCallback(AddressOf ConnectCallback), client)

        ' Wait for connect.
        connectDone.WaitOne()

        ' Send test data to the remote device.
        Send(client, "This is a test<EOF>")

        sendDone.WaitOne()

        ' Receive the response from the remote device.
        Receive(client)

        receiveDone.WaitOne()

        ' Write the response to the console.
        Console.WriteLine("Response received : {0}", response)

        ' Release the socket.
        client.Shutdown(SocketShutdown.Both)

        client.Close()

    End Sub 'Main
    Private Shared Sub ConnectCallback(ByVal ar As IAsyncResult)

        ' Retrieve the socket from the state object.
        Dim client As Socket = CType(ar.AsyncState, Socket)

        ' Complete the connection.
        client.EndConnect(ar)

        Console.WriteLine("Socket connected to {0}", client.RemoteEndPoint.ToString())

        ' Signal that the connection has been made.
        connectDone.Set()

    End Sub 'ConnectCallback
    Private Shared Sub Receive(ByVal client As Socket)

        ' Create the state object.
        Dim state As New StateObject

        state.workSocket = client

        ' Begin receiving the data from the remote device.
        client.BeginReceive(state.buffer, 0, StateObject.BufferSize, 0, New AsyncCallback(AddressOf ReceiveCallback), state)

    End Sub 'Receive
    Private Shared Sub ReceiveCallback(ByVal ar As IAsyncResult)

        ' Retrieve the state object and the client socket 
        ' from the asynchronous state object.
        Dim state As StateObject = CType(ar.AsyncState, StateObject)

        Dim client As Socket = state.workSocket

        ' Read data from the remote device.
        Dim bytesRead As Integer = client.EndReceive(ar)

        If bytesRead > 0 Then
            ' There might be more data, so store the data received so far.
            state.sb.Append(Encoding.ASCII.GetString(state.buffer, 0, bytesRead))

            ' Get the rest of the data.
            client.BeginReceive(state.buffer, 0, StateObject.BufferSize, 0, New AsyncCallback(AddressOf ReceiveCallback), state)

        Else
            ' All the data has arrived; put it in response.
            If state.sb.Length > 1 Then
                response = state.sb.ToString()

            End If
            ' Signal that all bytes have been received.
            receiveDone.Set()

        End If
    End Sub 'ReceiveCallback
    Private Shared Sub Send(ByVal client As Socket, ByVal data As String)

        ' Convert the string data to byte data using ASCII encoding.
        Dim byteData As Byte() = Encoding.ASCII.GetBytes(data)

        ' Begin sending the data to the remote device.
        client.BeginSend(byteData, 0, byteData.Length, 0, New AsyncCallback(AddressOf SendCallback), client)

    End Sub 'Send
    Private Shared Sub SendCallback(ByVal ar As IAsyncResult)

        ' Retrieve the socket from the state object.
        Dim client As Socket = CType(ar.AsyncState, Socket)

        ' Complete sending the data to the remote device.
        Dim bytesSent As Integer = client.EndSend(ar)

        Console.WriteLine("Sent {0} bytes to server.", bytesSent)

        ' Signal that all bytes have been sent.
        sendDone.Set()

    End Sub 'SendCallback
End Class 'AsynchronousClient
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using System;

using System.Net;

using System.Net.Sockets;

using System.Threading;

using System.Text;

// State object for receiving data from remote device.
public class StateObject {

    // Client socket.
    public Socket workSocket = null;

    // Size of receive buffer.
    public const int BufferSize = 256;

    // Receive buffer.
    public byte[] buffer = new byte[BufferSize];

    // Received data string.
    public StringBuilder sb = new StringBuilder();

}

public class AsynchronousClient {

    // The port number for the remote device.
    private const int port = 11000;

    // ManualResetEvent instances signal completion.
    private static ManualResetEvent connectDone = 

        new ManualResetEvent(false);

    private static ManualResetEvent sendDone = 

        new ManualResetEvent(false);

    private static ManualResetEvent receiveDone = 

        new ManualResetEvent(false);

    // The response from the remote device.
    private static String response = String.Empty;

    private static void StartClient() {

        // Connect to a remote device.
        try {

            // Establish the remote endpoint for the socket.
            // The name of the 
            // remote device is "host.contoso.com".
            IPHostEntry ipHostInfo = Dns.Resolve("host.contoso.com");

            IPAddress ipAddress = ipHostInfo.AddressList[0];

            IPEndPoint remoteEP = new IPEndPoint(ipAddress, port);

            // Create a TCP/IP socket.
            Socket client = new Socket(AddressFamily.InterNetwork,

                SocketType.Stream, ProtocolType.Tcp);

            // Connect to the remote endpoint.
            client.BeginConnect( remoteEP, 

                new AsyncCallback(ConnectCallback), client);

            connectDone.WaitOne();

            // Send test data to the remote device.
            Send(client,"This is a test<EOF>");

            sendDone.WaitOne();

            // Receive the response from the remote device.
            Receive(client);

            receiveDone.WaitOne();

            // Write the response to the console.
            Console.WriteLine("Response received : {0}", response);

            // Release the socket.
            client.Shutdown(SocketShutdown.Both);

            client.Close();

        } catch (Exception e) {

            Console.WriteLine(e.ToString());

        }

    }

    private static void ConnectCallback(IAsyncResult ar) {

        try {

            // Retrieve the socket from the state object.
            Socket client = (Socket) ar.AsyncState;

            // Complete the connection.
            client.EndConnect(ar);

            Console.WriteLine("Socket connected to {0}",

                client.RemoteEndPoint.ToString());

            // Signal that the connection has been made.
            connectDone.Set();

        } catch (Exception e) {

            Console.WriteLine(e.ToString());

        }

    }

    private static void Receive(Socket client) {

        try {

            // Create the state object.
            StateObject state = new StateObject();

            state.workSocket = client;

            // Begin receiving the data from the remote device.
            client.BeginReceive( state.buffer, 0, StateObject.BufferSize, 0,

                new AsyncCallback(ReceiveCallback), state);

        } catch (Exception e) {

            Console.WriteLine(e.ToString());

        }

    }

    private static void ReceiveCallback( IAsyncResult ar ) {

        try {

            // Retrieve the state object and the client socket 
            // from the asynchronous state object.
            StateObject state = (StateObject) ar.AsyncState;

            Socket client = state.workSocket;

            // Read data from the remote device.
            int bytesRead = client.EndReceive(ar);

            if (bytesRead > 0) {

                // There might be more data, so store the data received so far.
            state.sb.Append(Encoding.ASCII.GetString(state.buffer,0,bytesRead));

                // Get the rest of the data.
                client.BeginReceive(state.buffer,0,StateObject.BufferSize,0,

                    new AsyncCallback(ReceiveCallback), state);

            } else {

                // All the data has arrived; put it in response.
                if (state.sb.Length > 1) {

                    response = state.sb.ToString();

                }

                // Signal that all bytes have been received.
                receiveDone.Set();

            }

        } catch (Exception e) {

            Console.WriteLine(e.ToString());

        }

    }

    private static void Send(Socket client, String data) {

        // Convert the string data to byte data using ASCII encoding.
        byte[] byteData = Encoding.ASCII.GetBytes(data);

        // Begin sending the data to the remote device.
        client.BeginSend(byteData, 0, byteData.Length, 0,

            new AsyncCallback(SendCallback), client);

    }

    private static void SendCallback(IAsyncResult ar) {

        try {

            // Retrieve the socket from the state object.
            Socket client = (Socket) ar.AsyncState;

            // Complete sending the data to the remote device.
            int bytesSent = client.EndSend(ar);

            Console.WriteLine("Sent {0} bytes to server.", bytesSent);

            // Signal that all bytes have been sent.
            sendDone.Set();

        } catch (Exception e) {

            Console.WriteLine(e.ToString());

        }

    }

    public static int Main(String[] args) {

        StartClient();

        return 0;

    }

}

http://msdn.microsoft.com/en-ca/library/fx6588te.aspx
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Asynchronous Server Socket Example

The following example program creates a server that receives connection requests from clients. The server is built with an asynchronous socket, so execution of the server application is not suspended while it waits for a connection from a client. The application receives a string from the client, displays the string on the console, and then echoes the string back to the client. The string from the client must contain the string "<EOF>" to signal the end of the message. 
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Imports System

Imports System.Net

Imports System.Net.Sockets

Imports System.Text

Imports System.Threading

Imports Microsoft.VisualBasic

' State object for reading client data asynchronously
Public Class StateObject

    ' Client  socket.
    Public workSocket As Socket = Nothing
    ' Size of receive buffer.
    Public Const BufferSize As Integer = 1024

    ' Receive buffer.
    Public buffer(BufferSize) As Byte
    ' Received data string.
    Public sb As New StringBuilder

End Class 'StateObject
Public Class AsynchronousSocketListener

    ' Thread signal.
    Public Shared allDone As New ManualResetEvent(False)

    ' This server waits for a connection and then uses  asychronous operations to
    ' accept the connection, get data from the connected client, 
    ' echo that data back to the connected client.
    ' It then disconnects from the client and waits for another client. 
    Public Shared Sub Main()

        ' Data buffer for incoming data.
        Dim bytes() As Byte = New [Byte](1023) {}

        ' Establish the local endpoint for the socket.
        Dim ipHostInfo As IPHostEntry = Dns.Resolve(Dns.GetHostName())

        Dim ipAddress As IPAddress = ipHostInfo.AddressList(0)

        Dim localEndPoint As New IPEndPoint(ipAddress, 11000)

        ' Create a TCP/IP socket.
        Dim listener As New Socket(AddressFamily.InterNetwork, SocketType.Stream, ProtocolType.Tcp)

        ' Bind the socket to the local endpoint and listen for incoming connections.
        listener.Bind(localEndPoint)

        listener.Listen(100)

        While True
            ' Set the event to nonsignaled state.
            allDone.Reset()

            ' Start an asynchronous socket to listen for connections.
            Console.WriteLine("Waiting for a connection...")

            listener.BeginAccept(New AsyncCallback(AddressOf AcceptCallback), listener)

            ' Wait until a connection is made and processed before continuing.
            allDone.WaitOne()

        End While
    End Sub 'Main
    Public Shared Sub AcceptCallback(ByVal ar As IAsyncResult)

        ' Get the socket that handles the client request.
        Dim listener As Socket = CType(ar.AsyncState, Socket)

        ' End the operation.
        Dim handler As Socket = listener.EndAccept(ar)

        ' Create the state object for the async receive.
        Dim state As New StateObject

        state.workSocket = handler

        handler.BeginReceive(state.buffer, 0, StateObject.BufferSize, 0, New AsyncCallback(AddressOf ReadCallback), state)

    End Sub 'AcceptCallback
    Public Shared Sub ReadCallback(ByVal ar As IAsyncResult)

        Dim content As String = String.Empty

        ' Retrieve the state object and the handler socket
        ' from the asynchronous state object.
        Dim state As StateObject = CType(ar.AsyncState, StateObject)

        Dim handler As Socket = state.workSocket

        ' Read data from the client socket. 
        Dim bytesRead As Integer = handler.EndReceive(ar)

        If bytesRead > 0 Then
            ' There  might be more data, so store the data received so far.
            state.sb.Append(Encoding.ASCII.GetString(state.buffer, 0, bytesRead))

            ' Check for end-of-file tag. If it is not there, read 
            ' more data.
            content = state.sb.ToString()

            If content.IndexOf("<EOF>") > -1 Then
                ' All the data has been read from the 
                ' client. Display it on the console.
                Console.WriteLine("Read {0} bytes from socket. " + vbLf + " Data : {1}", content.Length, content)

                ' Echo the data back to the client.
                Send(handler, content)

            Else
                ' Not all data received. Get more.
                handler.BeginReceive(state.buffer, 0, StateObject.BufferSize, 0, New AsyncCallback(AddressOf ReadCallback), state)

            End If
        End If
    End Sub 'ReadCallback
    Private Shared Sub Send(ByVal handler As Socket, ByVal data As String)

        ' Convert the string data to byte data using ASCII encoding.
        Dim byteData As Byte() = Encoding.ASCII.GetBytes(data)

        ' Begin sending the data to the remote device.
        handler.BeginSend(byteData, 0, byteData.Length, 0, New AsyncCallback(AddressOf SendCallback), handler)

    End Sub 'Send
    Private Shared Sub SendCallback(ByVal ar As IAsyncResult)

        ' Retrieve the socket from the state object.
        Dim handler As Socket = CType(ar.AsyncState, Socket)

        ' Complete sending the data to the remote device.
        Dim bytesSent As Integer = handler.EndSend(ar)

        Console.WriteLine("Sent {0} bytes to client.", bytesSent)

        handler.Shutdown(SocketShutdown.Both)

        handler.Close()

        ' Signal the main thread to continue.
        allDone.Set()

    End Sub 'SendCallback
End Class 'AsynchronousSocketListener
C# 


Copy Code 

using System;

using System.Net;

using System.Net.Sockets;

using System.Text;

using System.Threading;

// State object for reading client data asynchronously
public class StateObject {

    // Client  socket.
    public Socket workSocket = null;

    // Size of receive buffer.
    public const int BufferSize = 1024;

    // Receive buffer.
    public byte[] buffer = new byte[BufferSize];

// Received data string.
    public StringBuilder sb = new StringBuilder();  

}

public class AsynchronousSocketListener {

    // Thread signal.
    public static ManualResetEvent allDone = new ManualResetEvent(false);

    public AsynchronousSocketListener() {

    }

    public static void StartListening() {

        // Data buffer for incoming data.
        byte[] bytes = new Byte[1024];

        // Establish the local endpoint for the socket.
        // The DNS name of the computer
        // running the listener is "host.contoso.com".
        IPHostEntry ipHostInfo = Dns.Resolve(Dns.GetHostName());

        IPAddress ipAddress = ipHostInfo.AddressList[0];

        IPEndPoint localEndPoint = new IPEndPoint(ipAddress, 11000);

        // Create a TCP/IP socket.
        Socket listener = new Socket(AddressFamily.InterNetwork,

            SocketType.Stream, ProtocolType.Tcp );

        // Bind the socket to the local endpoint and listen for incoming connections.
        try {

            listener.Bind(localEndPoint);

            listener.Listen(100);

            while (true) {

                // Set the event to nonsignaled state.
                allDone.Reset();

                // Start an asynchronous socket to listen for connections.
                Console.WriteLine("Waiting for a connection...");

                listener.BeginAccept( 

                    new AsyncCallback(AcceptCallback),

                    listener );

                // Wait until a connection is made before continuing.
                allDone.WaitOne();

            }

        } catch (Exception e) {

            Console.WriteLine(e.ToString());

        }

        Console.WriteLine("\nPress ENTER to continue...");

        Console.Read();

    }

    public static void AcceptCallback(IAsyncResult ar) {

        // Signal the main thread to continue.
        allDone.Set();

        // Get the socket that handles the client request.
        Socket listener = (Socket) ar.AsyncState;

        Socket handler = listener.EndAccept(ar);

        // Create the state object.
        StateObject state = new StateObject();

        state.workSocket = handler;

        handler.BeginReceive( state.buffer, 0, StateObject.BufferSize, 0,

            new AsyncCallback(ReadCallback), state);

    }

    public static void ReadCallback(IAsyncResult ar) {

        String content = String.Empty;

        // Retrieve the state object and the handler socket
        // from the asynchronous state object.
        StateObject state = (StateObject) ar.AsyncState;

        Socket handler = state.workSocket;

        // Read data from the client socket. 
        int bytesRead = handler.EndReceive(ar);

        if (bytesRead > 0) {

            // There  might be more data, so store the data received so far.
            state.sb.Append(Encoding.ASCII.GetString(

                state.buffer,0,bytesRead));

            // Check for end-of-file tag. If it is not there, read 
            // more data.
            content = state.sb.ToString();

            if (content.IndexOf("<EOF>") > -1) {

                // All the data has been read from the 
                // client. Display it on the console.
                Console.WriteLine("Read {0} bytes from socket. \n Data : {1}",

                    content.Length, content );

                // Echo the data back to the client.
                Send(handler, content);

            } else {

                // Not all data received. Get more.
                handler.BeginReceive(state.buffer, 0, StateObject.BufferSize, 0,

                new AsyncCallback(ReadCallback), state);

            }

        }

    }

    private static void Send(Socket handler, String data) {

        // Convert the string data to byte data using ASCII encoding.
        byte[] byteData = Encoding.ASCII.GetBytes(data);

        // Begin sending the data to the remote device.
        handler.BeginSend(byteData, 0, byteData.Length, 0,

            new AsyncCallback(SendCallback), handler);

    }

    private static void SendCallback(IAsyncResult ar) {

        try {

            // Retrieve the socket from the state object.
            Socket handler = (Socket) ar.AsyncState;

            // Complete sending the data to the remote device.
            int bytesSent = handler.EndSend(ar);

            Console.WriteLine("Sent {0} bytes to client.", bytesSent);

            handler.Shutdown(SocketShutdown.Both);

            handler.Close();

        } catch (Exception e) {

            Console.WriteLine(e.ToString());

        }

    }

    public static int Main(String[] args) {

        StartListening();

        return 0;

    }

}
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please be careful using the example above as is since it introduces a race condition bug.
the race condition can cause the second call to BeginAccept can occur before the call to EndAccept (in the AcceptCallback method) .

to simulate this race condtion add Thread.Sleep in the AcceptCallback after the call to allDone.Set() - the sleep will simulate force a context switch and will allow the main thread to run.
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... simply move allDone.Set() to after the listener.EndAccept(...). Since the callback is executing on a separate thread, allowing the main loop to continue execution while you continue to process the current connections shouldn't pose a problem - just remember to take out locks when necessary! 

_1316594215.unknown

_1316594216.unknown

_1316594213.unknown

_1316594214.unknown

_1316594212.unknown

