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'­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
'­                File Name : Form1.vb                      ­ 
'­                Part of Project: CS311ASSIGNMENT11        ­
'­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
'­                Written By: Kaden Thompson                ­
'­                Written On: 04/19/2020                    ­
'­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
'­ File Purpose:                                            ­
'­ This file contains both the server side and the client   ­
'­ side of this network application and two instances will  ­
'­ need to be run for the program to function. This file    ­
'­ handles all of the game board management and networking  ­
'­ handeling.                                               ­
'­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
'­ Program Purpose:                                         ­
'­                                                          ­
'­ This program is designed to be a networked version of the­
'­ game mancala and uses networking to make the game local  ­
'­ multiplayer. The program follows the rules of mancala    ­
'­ given in this assignment.                                ­
'­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
'­ Global Variable Dictionary (alphabetically):             ­
'­ Client ­ TcpListener for recieving data from server.     ­
'­  ­
'­ GetDataThread ­ Thread used to contain the reading of    ­
'­ information from the client or server.   ­
'­  ­
'­ NetReader ­ BinaryReader variable for reading data sent  ­
'­ over the network.    ­
'­  ­
'­ NetStream ­ NetworkStream variable for pointing the  ­
'­ NetReader and NetWriter  ­
'­  ­
'­ NetWriter ­ BinaryWriter variable used for writing data  ­
'­ over the network ­
'­  ­
'­ Server ­ TcpListener variable for recieving data from    ­
'­ client   ­
'­  ­
'­ aConnection ­ holds socket for networking.   ­
'­  ­
'­ blnIgnoreOnStart ­ boolean to negate switching players   ­
'­ turn while the game starts.  
'­  
'­ blnMyTurn ­ boolean for holding if it is the current     ­
'­ instances turn.                                          ­
'­                                                          ­
'­ blnPlayerOneFirst ­ boolean for holding what player will ­
'­ go first depending on user settings                      ­
'­                                                          ­
'­ blnServerOrClient ­ boolean used for holding weather it  ­
'­ is the server or the client instance                     ­
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'­                                                          ­
'­ blnThisIsPlayerOne ­ boolean that is used for determining­
'­ what instance is player one                              ­
'­                                                          ­
'­ btnPlayerOneButton ­ button array that holds all the     ­
'­ buttons belonging to player one                          ­
'­                                                          ­
'­ btnPlayerTwoButton ­ button array that holds all the     ­
'­ buttons belonging to plyaer two                          ­
'­                                                          ­
'­ intGameBoard ­ integer array holding the values of the   ­
'­ game board                                               ­
'­                                                          ­
'­ strProtocol ­ string that holds the protocol that will   ­
'­ be sent over the server determining what will happen     ­
'­ after a move occurs                                      ­
'­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
Imports System.Threading
Imports System.Net.Sockets
Imports System.IO

Public Class Form1
    Const blnSERVER_ENABLE As Boolean = True
    Const blnCLIENT_ENABLE As Boolean = False

    Dim Server As TcpListener
    Dim Client As TcpClient
    Dim aConnection As Socket
    Dim NetStream As NetworkStream
    Dim NetWriter As BinaryWriter
    Dim NetReader As BinaryReader
    Dim GetDataThread As Thread

    Dim blnServerOrClient As Boolean
    Dim blnThisIsPlayerOne As Boolean = False
    Dim blnPlayerOneFirst As Boolean = False
    Dim blnMyTurn As Boolean
    Dim blnIgnoreOnStart As Boolean = True
    Dim intGameBoard(11) As Integer
    Dim strProtocol As String
    Dim btnPlayerOneButton
    Dim btnPlayerTwoButton

    'enumerated set for holding index values of game board array
    Enum GameBoard As Integer
        LeftEndBucket
        Player1_1
        Player1_2
        Player1_3
        Player1_4
        Player1_5
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        RightEndBucket
        Player2_1
        Player2_2
        Player2_3
        Player2_4
        Player2_5
        Player2_6
    End Enum

    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Subprogram Name: rdoServer_CheckedChanged ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Written By: Kaden Thompson                ­
    '­                Written On: 04/19/2020             ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Subprogram Purpose:                                      ­
    '­                                                          ­
    '­ This subroutine is called whenever the user clicks on an ­
    '­ open radio button for changing between the server and the­
    '­ client. shows a different set of controls based on what  ­
    '­ is picked.                                               ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Parameter Dictionary (in parameter order):               ­

'­ sender – Identifies which particular control raised the –
    '­          click event                                     ­

'­ e – Holds the EventArgs object sent to the routine ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Local Variable Dictionary (alphabetically):              ­
    '­ (None)                                                   ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­

Private Sub rdoServer_CheckedChanged(sender As Object, e As EventArgs) 
Handles rdoServer.CheckedChanged

' method is called on each checked change and will reverse the previous 
value

        If blnServerOrClient = blnSERVER_ENABLE Then
            blnServerOrClient = blnCLIENT_ENABLE ' enable the client controls
        Else
            blnServerOrClient = blnSERVER_ENABLE ' enable the server controls
        End If

        'reflect the changes that were made
        pnlServerPanel.Visible = blnServerOrClient
        pnlClientPanel.Visible = Not blnServerOrClient
        grpGameControls.Visible = blnServerOrClient
    End Sub

    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Subprogram Name: btnStartServer_Click     ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Written By: Kaden Thompson                ­



...ASSIGNMENT11\CS311ASSIGNMENT11\CS311ASSIGNMENT11\Form1.vb 4
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173

174
175
176
177
178
179

180
181

182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197

198

199
200
201

    '­                Written On: 04/19/2020             ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Subprogram Purpose:                                      ­
    '­                                                          ­
    '­ This subroutine is called whenever the user clicks the   ­
    '­ start server button. It will create the starting protocol­
    '­ for the client to recieve indicating game start scenario ­
    '­ additionally this button will make the server start      ­
    '­ listening for actions from the client.                   ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Parameter Dictionary (in parameter order):               ­

'­ sender – Identifies which particular control raised the –
    '­          click event                                     ­

'­ e – Holds the EventArgs object sent to the routine ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Local Variable Dictionary (alphabetically):              ­
    '­ (None)                                                   ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­

Private Sub btnStartServer_Click(sender As Object, e As EventArgs) Handles 
btnStartServer.Click

        Const strGAME_START As String = "S"
        Const strSERVER_IS_PLAYER_ONE As String = "1"
        Const strCLIENT_IS_PLAYER_ONE As String = "2"
        Const strPLAYER_ONE_FIRST As String = "1"
        Const strPLAYER_TWO_FIRST As String = "2"

strProtocol = strGAME_START ' first protocol message indicating game 
start with an "S"

'determine starting scenario and prepare the proctocol to be sent based 
on this.

        If rdoPlayerOne.Checked Then
            blnThisIsPlayerOne = True
            strProtocol &= strSERVER_IS_PLAYER_ONE
        Else
            blnThisIsPlayerOne = False
            strProtocol &= strCLIENT_IS_PLAYER_ONE
        End If
        If rdoOneFirst.Checked Then
            blnPlayerOneFirst = True
            strProtocol &= strPLAYER_ONE_FIRST
        Else
            blnPlayerOneFirst = False
            strProtocol &= strPLAYER_TWO_FIRST
        End If

'determine if it is the clients turn or the servers based on starting 
protocol

If strProtocol.Substring(1, 2).Equals("11") Or strProtocol.Substring(1, 
2).Equals("22") Then

            blnMyTurn = True
        Else
            blnMyTurn = False
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        End If

        'start the server and set it up to listen for client
        Try
            txtMessageLog.Text &= "Starting Server..." & vbCrLf

            'setup the listener on the correct port and and IP
Server = New TcpListener(Net.IPAddress.Parse("127.0.0.1"), 
(txtListensOnPortServer.Text))

            'start the server
            Server.Start()

            'disable start server button and enable the stop server button.
            btnStartServer.Enabled = False
            btnStopServer.Enabled = True

            'waits here until the client connections has been established.
            txtMessageLog.Text &= "Listening for client connection..." & vbCrLf

Application.DoEvents()
            aConnection = Server.AcceptSocket()
            txtMessageLog.Text &= "...Client connection accepted" & vbCrLf

'set up the reader and writer variables for sending data over the 
network

            NetStream = New NetworkStream(aConnection)
            NetWriter = New BinaryWriter(NetStream)
            NetReader = New BinaryReader(NetStream)

txtMessageLog.Text &= "Network stream and reader/writer objects 
created" & vbCrLf

            txtMessageLog.Text &= "Preparing thread to watch for data" & vbCrLf

            'create a thread for network data
            GetDataThread = New Thread(AddressOf GetDataFromClient)
            GetDataThread.Start()
        Catch IOEx As IOException

txtMessageLog.Text &= "Error in setting up Server ­­ Closing" & 
vbCrLf

        Catch SocketEx As SocketException
txtMessageLog.Text &= "Server already exists ­­ just restarting 
listening" & vbCrLf

        End Try

        'indicate to the player what move it is
        If blnMyTurn Then
            lblTurnMessage.Text = "Game on! Your move..."
        Else
            lblTurnMessage.Text = "Waiting on other player to make move..."
        End If
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        'sends protocol to client
        SendProtocol()
        StartingValues() ' initialalize starting game board

TurnSwitcher() ' setup for the first turn, will not switch becasue of 
initial boolean (blnIgnoreOnStart)

    End Sub

    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Subprogram Name: From1_Load               ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Written By: Kaden Thompson                ­
    '­                Written On: 04/19/2020              ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Subprogram Purpose:                                      ­
    '­                                                          ­
    '­ This subroutine is called whenever the form is           ­
    '­ initially loaded, it will provide intitial conditions    ­
    '­ for the game and assign the button groups of player      ­
    '­ one and two                                              ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Parameter Dictionary (in parameter order):               ­

'­ sender – Identifies which particular control raised the –
    '­          click event                                     ­

'­ e – Holds the EventArgs object sent to the routine ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Local Variable Dictionary (alphabetically):              ­
    '­ (None)                                                   ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    Private Sub Form1_Load(sender As Object, e As EventArgs) Handles MyBase.Load
        Const strDEFAULT_PORT As String = "1000"
        Const strDEFAULT_IP As String = "127.0.0.1"

        lblTurnMessage.Text = "Disconnected"

txtMessageLog.ReadOnly = True 'user should not be able to alter this 
text box

        'stop server/client not enabled until it is started
        btnStopServer.Enabled = False
        btnStopClient.Enabled = False

        'default connection ports and IP
        txtListensOnPortServer.Text = strDEFAULT_PORT
        txtServerPortClient.Text = strDEFAULT_PORT
        txtServerAddressClient.Text = strDEFAULT_IP

        CheckForIllegalCrossThreadCalls = False

        'assign the button groups for player one and two
btnPlayerOneButton = New Button() {btnP1_1, btnP1_2, btnP1_3, btnP1_4, 
btnP1_5}
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btnPlayerTwoButton = New Button() {btnP2_1, btnP2_2, btnP2_3, btnP2_4, 
btnP2_5}

    End Sub

    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Subprogram Name: GetDataFromClient        ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Written By: Kaden Thompson                ­
    '­                Written On: 04/19/2020              ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Subprogram Purpose:                                      ­
    '­                                                          ­
    '­ This subroutine is used to recieve data from the client  ­
    '­ to the server and will run until the disconnect string   ­
    '­ is sent over the network. runs on a seperate thread      ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Parameter Dictionary (in parameter order):               ­
    '­ (None)                                                   ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Local Variable Dictionary (alphabetically):              ­
    '­ strDataFromClient ­ data that is recieved over network   ­
    '­ from the client.                                         ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    Public Sub GetDataFromClient()
        Dim strDataFromClient As String

        txtMessageLog.Text &= "Data watching thread active" & vbCrLf
        Try ' contain in try catch if something happens close the connection
            Do ' loop until disconnect string is sent by pressing stop client or

 exiting the program.
strDataFromClient = NetReader.ReadString ' read data over 
network

                DataInterpreter(strDataFromClient) ' pass to method to parse the
 data

Loop While (strDataFromClient <> "~~END~~") And 
aConnection.Connected

            StopServerListening() ' close connection
        Catch IOEx As IOException
            txtMessageLog.Text &= "Closing connection with client..." & vbCrLf
            StopServerListening()
        End Try
    End Sub

    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Subprogram Name: btnStopServer_Click      ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Written By: Kaden Thompson                ­
    '­                Written On: 04/19/2020              ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Subprogram Purpose:                                      ­
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    '­                                                          ­
    '­ This subroutine is called when the Stop Server button is ­
    '­ clicked and will call the StopListening sub              ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Parameter Dictionary (in parameter order):               ­

'­ sender – Identifies which particular control raised the –
    '­          click event                                     ­

'­ e – Holds the EventArgs object sent to the routine ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Local Variable Dictionary (alphabetically):              ­
    '­ (None)                                                   ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­

Private Sub btnStopServer_Click(sender As Object, e As EventArgs) Handles 
btnStopServer.Click

        StopServerListening()
    End Sub

    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Subprogram Name: StopServerListening      ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Written By: Kaden Thompson                ­
    '­                Written On: 04/19/2020              ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Subprogram Purpose:                                      ­
    '­                                                          ­
    '­ This subroutine is used to recieve data from the client  ­
    '­ to the server and will run until the disconnect string   ­
    '­ is sent over the network. runs on a seperate thread      ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Parameter Dictionary (in parameter order):               ­
    '­ (None)                                                   ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Local Variable Dictionary (alphabetically):              ­
    '­ strDataFromClient ­ data that is recieved over network   ­
    '­ from the client.                                         ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    Public Sub StopServerListening()
        'change the button start and stop state
        btnStartServer.Enabled = True
        btnStopServer.Enabled = False

txtMessageLog.Text &= "Attempting to close conneciton to client..." & 
vbCrLf

        Try ' try to send over the network the connection is closing
            NetWriter.Write("~~END~~")
        Catch ex As Exception
            'doesnt matter if it fails
        End Try

'attempt to close all the listeners and data reading and writing 
variables
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        Try
            NetWriter.Close()
            NetReader.Close()
            NetStream.Close()
            Server.Stop()
            NetWriter = Nothing
            NetReader = Nothing
            NetStream = Nothing
            Server = Nothing
            Try
                GetDataThread.Abort()
            Catch ex As Exception
                'doesnt matter if fail
            End Try
        Catch ex As Exception
            'doesnt matter if fail
        Finally

txtMessageLog.Text &= "Server has been stopped" & vbCrLf ' always 
print

            blnIgnoreOnStart = True ' reset the intializing variable so the game
 can be run again

        End Try
    End Sub

    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Subprogram Name: btnStartClient_Click     ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Written By: Kaden Thompson                ­
    '­                Written On: 04/19/2020             ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Subprogram Purpose:                                      ­
    '­                                                          ­
    '­ This subroutine is called when the Start Client button   ­
    '­ is pressed and will intialize the client communication   ­
    '­ variables.
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Parameter Dictionary (in parameter order):               ­

'­ sender – Identifies which particular control raised the –
    '­          click event                                     ­

'­ e – Holds the EventArgs object sent to the routine ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Local Variable Dictionary (alphabetically):              ­
    '­ (None)                                                   ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­

Private Sub btnStartClient_Click(sender As Object, e As EventArgs) Handles 
btnStartClient.Click

        Try ' attempt to start the client
            txtMessageLog.Text &= "Attempting Conneciton..." & vbCrLf

            'initialize the Client object
            Client = New TcpClient
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Client.Connect(txtServerAddressClient.Text, 
(txtServerPortClient.Text))

            'Setup reader and writer variables
            NetStream = Client.GetStream
            NetWriter = New BinaryWriter(NetStream)
            NetReader = New BinaryReader(NetStream)

txtMessageLog.Text &= "Network stream and reader/writer objects 
created" & vbCrLf

            'switch the state of start and  stop client buttons
            btnStartClient.Enabled = False
            btnStopClient.Enabled = True

            'Create a thread for reading in data over the network
txtMessageLog.Text &= "Preparing thread to watch for data..." & 
vbCrLf

            GetDataThread = New Thread(AddressOf GetDataFromServer)
            GetDataThread.Start()

        Catch IOException As IOException
txtMessageLog.Text &= "Error in setting up client ­­ closing" & 
vbCrLf

        Catch SocketEx As SocketException
            txtMessageLog.Text &= "Cannot find server ­­ please try again later"

& vbCrLf

        End Try
        StartingValues() ' initialzie the game board starting values
    End Sub

    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Subprogram Name: GetDataFromServer        ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Written By: Kaden Thompson                ­
    '­                Written On: 04/19/2020             ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Subprogram Purpose:                                      ­
    '­                                                          ­
    '­ This subroutine will loop until the connection is ended  ­
    '­ between the server and it will get the data that is sent ­
    '­ over the network from the server                         ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Parameter Dictionary (in parameter order):               ­
    '­ (None)                                                   ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Local Variable Dictionary (alphabetically):              ­
    '­ strDataFromServer ­ data that is recieved over network   ­
    '­ from the server.                                         ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
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    Public Sub GetDataFromServer()
        Dim strDataFromServer As String
        txtMessageLog.Text &= "Data watching thread active" & vbCrLf

Try ' surrond loop in try catch incase something goes wrong then close 
the connection

            Do
strDataFromServer = NetReader.ReadString 'gets data sent over 
from client

DataInterpreter(strDataFromServer) ' parses the data that was 
recieved

            Loop While strDataFromServer <> "~~END~~"
            DisconnectClient()
        Catch ex As Exception
            txtMessageLog.Text &= "Closing client connection..." & vbCrLf
            DisconnectClient()
        End Try

    End Sub

    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Subprogram Name: btnStopClient_Click      ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Written By: Kaden Thompson                ­
    '­                Written On: 04/19/2020             ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Subprogram Purpose:                                      ­
    '­                                                          ­
    '­ This subroutine is called when the Stop Server button is ­
    '­ clicked and will call the DisconnectClient sub           ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Parameter Dictionary (in parameter order):               ­

'­ sender – Identifies which particular control raised the –
    '­          click event                                     ­

'­ e – Holds the EventArgs object sent to the routine ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Local Variable Dictionary (alphabetically):              ­
    '­ (None)                                                   ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­

Private Sub btnStopClient_Click(sender As Object, e As EventArgs) Handles 
btnStopClient.Click

        DisconnectClient()
    End Sub

    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Subprogram Name: DisconnectClient         ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Written By: Kaden Thompson                ­
    '­                Written On: 04/19/2020             ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Subprogram Purpose:                                      ­
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    '­                                                          ­
    '­ This subroutine is used to terminate the connection to   ­
    '­ the server and reset the connection variables            ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Parameter Dictionary (in parameter order):               ­
    '­ (None)                                                   ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Local Variable Dictionary (alphabetically):              ­
    '­ (None)                                                   ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    Public Sub DisconnectClient()
        'switch the start and stop client button
        btnStartClient.Enabled = True
        btnStopClient.Enabled = False
        txtMessageLog.Text &= "Attempting to disconnect from server..." & vbCrLf

        'attempt to send the end connection message
        Try
            NetWriter.Write("~~END~~")
        Catch ex As Exception

        End Try

        Try ' attempt to reset connection variables
            NetWriter.Close()
            NetReader.Close()
            NetStream.Close()
            Client.Close()
            NetWriter = Nothing
            NetReader = Nothing
            NetStream = Nothing
            Client = Nothing
            Try
                GetDataThread.Abort()
            Catch ex As Exception

            End Try
        Catch ex As Exception

        Finally
            txtMessageLog.Text &= "Disconnected...client closed" & vbCrLf
            blnIgnoreOnStart = True ' reset the intializing variable so the game

 can be run again
        End Try
    End Sub

    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Subprogram Name: TranslateToButtons       ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Written By: Kaden Thompson                ­
    '­                Written On: 04/19/2020             ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
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    '­ Subprogram Purpose:                                      ­
    '­                                                          ­
    '­ This subroutine is called to graphically show on the game­
    '­ board what is stored in the game integer array           ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Parameter Dictionary (in parameter order):               ­
    '­ (None)                                                   ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Local Variable Dictionary (alphabetically):              ­
    '­ btnButtonIterator ­ Button object that is used for       ­
    '­ accessing button properties while looping through the    ­
    '­ game board buttons.                                      ­
    '­                                                          ­
    '­ intCounter ­ used to iterate through the game board array­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    Public Sub TranslateToButtons()
        Dim btnButtonIterator As Button
        Dim intCounter As Integer = 0

        'loop through all buttons in the game board panel
        For Each Button In pnlGameBoard.Controls
            If Button.GetType Is GetType(Button) Then
                btnButtonIterator = Button ' set the reference
                btnButtonIterator.Text = intGameBoard(intCounter) ' change text
                intCounter += 1
            End If
        Next
    End Sub

    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Subprogram Name: GameStart                ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Written By: Kaden Thompson                ­
    '­                Written On: 04/19/2020              ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Subprogram Purpose:                                      ­
    '­                                                          ­
    '­ This subroutine is called from the start client button   ­
    '­ to set starting values for the client, it is recieved    ­
    '­ ,the starting protocol, over the network from the server ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Parameter Dictionary (in parameter order):               ­
    '­ strStartCode ­ holds the start protocol from the client  ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Local Variable Dictionary (alphabetically):              ­
    '­ strStartingPlayerCode ­ holds the number combination from­
    '­ starting protocol indicating if it is the instances turn ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    Public Sub GameStart(strStartCode As String)
        Const intPLAYER_ONE_OR_TWO_INDICATOR As Integer = 1
        Const intSTARTING_PLAYER_INDICATOR As Integer = 2
        Const strSERVER_IS_PLAYER_ONE As String = "1"
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        Const strPLAYER_ONE_FIRST As String = "1"

        Dim strStartingPlayerCode As String
strStartingPlayerCode = strStartCode.Substring
(intPLAYER_ONE_OR_TWO_INDICATOR, intSTARTING_PLAYER_INDICATOR)

'checks the protocol sent from server and parses the first numerical 
value 

If strStartCode.Chars(intPLAYER_ONE_OR_TWO_INDICATOR) = 
strSERVER_IS_PLAYER_ONE Then

            blnThisIsPlayerOne = False
        Else
            blnThisIsPlayerOne = True
        End If

If strStartCode.Chars(intSTARTING_PLAYER_INDICATOR) = 
strPLAYER_ONE_FIRST Then

            blnPlayerOneFirst = True
        Else
            blnPlayerOneFirst = False
        End If

        'if code is 12(player one is server and player two is 1st) or 21 (player
 two is server and player one is 1st)

        'then this instance wil go first
If strStartingPlayerCode.Equals("12") Or strStartingPlayerCode.Equals
("21") Then

            blnMyTurn = True
            lblTurnMessage.Text = "Game on! Your move..."
        Else
            blnMyTurn = False
            lblTurnMessage.Text = "Waiting on other player to make move..."
        End If

        'swith the turn.
        TurnSwitcher()
    End Sub

    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Subprogram Name: TurnSwitcher             ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Written By: Kaden Thompson                ­
    '­                Written On: 04/19/2020              ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Subprogram Purpose:                                      ­
    '­                                                          ­
    '­ This subroutine is called whenever a turn ends or to     ­
    '­ intialize the game board. Its main purpose is disabling  ­
    '­ and enabling the appropraite buttons based on the users  ­
    '­ turn.                                                    ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Parameter Dictionary (in parameter order):               ­
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    '­ (None)                                                   ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Local Variable Dictionary (alphabetically):              ­
    '­ (None)                                                   ­   
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    Public Sub TurnSwitcher()
        Const blnENABLE As Boolean = True
        Const blnDISABLE As Boolean = False

'Ignore on start will cause the switch to inverse thus not changing 
turns

        'but intializing the game board for the first player.
        If blnIgnoreOnStart = False Then
            blnMyTurn = Not blnMyTurn
        End If

blnIgnoreOnStart = False ' never turn back on during this run of the 
game

        'check main conditions for switching
If blnMyTurn And blnThisIsPlayerOne Then ' current instances turn and 
its player one then...

            'enable player ones buttons and disable player twos buttons
            EnableOrDisablePlayerOneButtons(blnENABLE)
            EnableOrDisablePlayerTwoButtons(blnDISABLE)
            DisableZeroButtons() ' disable the buttons with 0 as text

ElseIf blnMyTurn And Not blnThisIsPlayerOne Then ' current instances 
turn and its player two then...

            'enable player twos buttons and disable player ones buttons
            EnableOrDisablePlayerOneButtons(blnDISABLE)
            EnableOrDisablePlayerTwoButtons(blnENABLE)
            DisableZeroButtons()
        Else
            'if its not this players turn then disable all buttons
            EnableOrDisablePlayerOneButtons(blnDISABLE)
            EnableOrDisablePlayerTwoButtons(blnDISABLE)
        End If

    End Sub

    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Subprogram Name: TurnSwitcher             ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Written By: Kaden Thompson                ­
    '­                Written On: 04/19/2020              ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Subprogram Purpose:                                      ­
    '­                                                          ­
    '­ This subroutine is called while the program is closing   ­
    '­ and will close the connection from the client/server     ­
    '­ so there is no issues with that port being left open     ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Parameter Dictionary (in parameter order):               ­

'­ sender – Identifies which particular control raised the –
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    '­          click event                                     ­
'­ e – Holds the EventArgs object sent to the routine ­

    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Local Variable Dictionary (alphabetically):              ­
    '­ (None)                                                   ­   
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­

Private Sub Form1_FormClosing(sender As Object, e As FormClosingEventArgs) 
Handles Me.FormClosing

        DisconnectClient() ' close client connection
        StopServerListening() ' close server connection
    End Sub

    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Subprogram Name: PlayHandeler             ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Written By: Kaden Thompson                ­
    '­                Written On: 04/19/2020              ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Subprogram Purpose:                                      ­
    '­                                                          ­
    '­ This subroutine is called whenever any of the game       ­
    '­ buttons are pressed and will handle the main operation   ­
    '­ of the game on each turn a win condition will be checked ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Parameter Dictionary (in parameter order):               ­

'­ sender – Identifies which particular control raised the –
    '­          click event                                     ­

'­ e – Holds the EventArgs object sent to the routine ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Local Variable Dictionary (alphabetically):              ­
    '­ btnButtonPressed ­ button object that is casted from the ­
    '­ send object to detect which button was pressed.          ­
    '­                                                          ­
    '­ intCurrentPosition ­ holds the position of which the     ­
    '­ button was pressed is at in the game board array and will­
    '­ do the game operation from that position                 ­
    '­                                                          ­
    '­ intValueAtIndex ­ holds the numerical game board value   ­
    '­ that is stored at the button at which was pressed.       ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­

Private Sub PlayHandeler(sender As Object, e As EventArgs) Handles 
btnP1_1.Click, btnP1_2.Click, btnP1_3.Click, btnP1_4.Click,
btnP1_5.Click, btnP2_1.Click, btnP2_2.Click, btnP2_3.Click, 
btnP2_4.Click, btnP2_5.Click

        Const intBOARD_SIZE As Integer = 12
        Const strWIN_PROTOCOL As String = "BW "
        Const strGO_AGAIN_PROTOCOL As String = "BD "
        Const strSWITCH_TURN_PROTOCOL As String = "B "

        Dim btnButtonPressed As Button = sender
        Dim intValueAtIndex As Integer
        Dim intCurrentPosition As Integer
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        'set the current position and the value at that postion
        intCurrentPosition = CInt(btnButtonPressed.Tag)
        intValueAtIndex = intGameBoard(intCurrentPosition)

'the button that was clicked will have a value of 0 unless it makes a 
full loop

        intGameBoard(intCurrentPosition) = 0
        'start at 1 because the first index was already set to 0

For intIterator As Integer = 1 To intValueAtIndex ' loop as many times 
as the value at the button clicked
intCurrentPosition = (intCurrentPosition + 1) Mod intBOARD_SIZE ' 
increments the current position it will loop once it hits the max 
size of the board (12)

intGameBoard(intCurrentPosition) += 1 ' add the value of one to the 
buttons that are looped over.

        Next

'set the buttons text to reflect what is stored in the game board 
integer array.

        TranslateToButtons()

'check if there is a win condition if not send message over network 
indicating what happened

        If CheckWinCon() Then
strProtocol = strWIN_PROTOCOL & String.Join("­", intGameBoard) ' 
send that the game was won so the other instance knows

            GameOver() ' call game over method

' if the current postion ended in either of the side buckets then 
the player goes again

ElseIf intCurrentPosition = GameBoard.LeftEndBucket Or 
intCurrentPosition = GameBoard.RightEndBucket Then

            strProtocol = strGO_AGAIN_PROTOCOL + String.Join("­", intGameBoard)
            lblTurnMessage.Text = "Last marker placed in end bin ­­ Go again!"
            DisableZeroButtons() ' disable the buttons with 0 as text

            ' if not a win and not in a end bucket then switch the turns
        Else

strProtocol = strSWITCH_TURN_PROTOCOL + String.Join("­", 
intGameBoard)

            lblTurnMessage.Text = "Waiting for other player to make move..."
            TurnSwitcher()
        End If
        SendProtocol()
    End Sub

    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Subprogram Name: DisableZeroButtons       ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Written By: Kaden Thompson                ­
    '­                Written On: 04/19/2020              ­
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    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Subprogram Purpose:                                      ­
    '­                                                          ­
    '­ This subroutine is called after a turn is made disabling ­
    '­ the buttons that have a value of zero with them.         ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Parameter Dictionary (in parameter order):               ­
    '­ (None)                                                   ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Local Variable Dictionary (alphabetically):              ­
    '­ btnButtonSet ­ holds array of buttons for checking the   ­
    '­ buttons that are zero only for a specfic player          ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    Public Sub DisableZeroButtons()
        Dim btnButtonSet() As Button

        'set the button set based on which player the current instance is
        If blnThisIsPlayerOne Then
            btnButtonSet = btnPlayerOneButton
        Else
            btnButtonSet = btnPlayerTwoButton
        End If

'iterate through all of the buttons and set their property based on 
their value

        For Each Button In btnButtonSet
            If CInt(Button.Text) > 0 Then
                Button.Enabled = True
            Else
                Button.Enabled = False
            End If
        Next
    End Sub

    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­     Subprogram Name: EnableOrDisablePlayerOneButtons     ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Written By: Kaden Thompson                ­
    '­                Written On: 04/19/2020              ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Subprogram Purpose:                                      ­
    '­                                                          ­
    '­ This subroutine is used to enable or disable the player  ­
    '­ group buttons based on where it is being called from     ­   
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Parameter Dictionary (in parameter order):               ­
    '­ blnEnableOrDisable ­ boolean that determines if the      ­
    '­ button set will be enabled or disabled.                  ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Local Variable Dictionary (alphabetically):              ­
    '­ (None)                                                   ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
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    Public Sub EnableOrDisablePlayerOneButtons(blnEnableOrDisable As Boolean)
For Each Button In btnPlayerOneButton ' iterate through all the buttons 
in player one

            Button.Enabled = blnEnableOrDisable
        Next
    End Sub

    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­     Subprogram Name: EnableOrDisablePlayerTwoButtons     ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Written By: Kaden Thompson                ­
    '­                Written On: 04/19/2020              ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Subprogram Purpose:                                      ­
    '­                                                          ­
    '­ This subroutine is used to enable or disable the player  ­
    '­ group buttons based on where it is being called from     ­   
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Parameter Dictionary (in parameter order):               ­
    '­ blnEnableOrDisable ­ boolean that determines if the      ­
    '­ button set will be enabled or disabled.                  ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Local Variable Dictionary (alphabetically):              ­
    '­ (None)                                                   ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    Public Sub EnableOrDisablePlayerTwoButtons(blnEnableOrDisable As Boolean)
        For Each Button In btnPlayerTwoButton
            Button.Enabled = blnEnableOrDisable
        Next
    End Sub

    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Subprogram Name: CheckWinCon              ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Written By: Kaden Thompson                ­
    '­                Written On: 04/19/2020              ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Subprogram Purpose:                                      ­
    '­                                                          ­
    '­ This subroutine is used to check for a win condition     ­
    '­ after each turn the player makes.                        ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Parameter Dictionary (in parameter order):               ­
    '­ (None)                                                   ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Local Variable Dictionary (alphabetically):              ­
    '­ (None)                                                   ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    Public Function CheckWinCon() As Boolean
        Dim btnButtonSet() As Button

        'set the button set based on which player the current instance is
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        If blnThisIsPlayerOne Then
            btnButtonSet = btnPlayerOneButton
        Else
            btnButtonSet = btnPlayerTwoButton
        End If

        'loop through all buttons based on which player

        For Each Button In btnButtonSet
            If Button.Text > 0 Then
                Return False ' if any button has a value over 0 then it is not a

 win
            End If
        Next

Return True ' if it makes it out of the loop then there is a win return 
true

    End Function

    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Subprogram Name: SendProtocol             ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Written By: Kaden Thompson                ­
    '­                Written On: 04/19/2020              ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Subprogram Purpose:                                      ­
    '­                                                          ­
    '­ This subroutine is used to send a protocol over the      ­
    '­ network                                                  ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Parameter Dictionary (in parameter order):               ­
    '­ (None)                                                   ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Local Variable Dictionary (alphabetically):              ­
    '­ (None)                                                   ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    Public Sub SendProtocol()
        Try

NetWriter.Write(strProtocol) ' send as the netwriter for either 
client or server.

        Catch ex As Exception

        End Try
    End Sub

    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Subprogram Name: BoardUpdate              ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Written By: Kaden Thompson                ­
    '­                Written On: 04/19/2020              ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Subprogram Purpose:                                      ­
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    '­                                                          ­
    '­ This subroutine is used to update the game board after   ­
    '­ it has been sent over the network as a string in the     ­
    '­ protocol                                                 ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Parameter Dictionary (in parameter order):               ­
    '­ strUpdateString ­ just the array part of the protocol for­
    '­ updateing the game board.                                ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Local Variable Dictionary (alphabetically):              ­
    '­ intCounter ­ integer variable for iterating through the  ­
    '­ game board integer array                                 ­
    '­                                                          ­
    '­ strUpdateArray ­ holds the values from the string that   ­
    '­ were split and parsed                                    ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    Public Sub BoardUpdate(strUpdateString As String)
        Dim strUpdateArray As String()
        Dim intCounter As Integer = 0

        'split the update string into just the values
        strUpdateArray = strUpdateString.Split("­")

        'loop through the update string and update all of the values in the game
 board array

        For Each strValue In strUpdateArray
            intGameBoard(intCounter) = strValue
            intCounter += 1
        Next

        'translate the update to the buttons
        TranslateToButtons()
    End Sub

    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Subprogram Name: DataInterpreter          ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Written By: Kaden Thompson                ­
    '­                Written On: 04/19/2020              ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Subprogram Purpose:                                      ­
    '­                                                          ­
    '­ This subroutine is used to make sense of what is sent    ­
    '­ over the protocol and will call appropriate methods and  ­
    '­ subroutines depending on the protocol                    ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Parameter Dictionary (in parameter order):               ­
    '­ strDataRecieved ­ string that holds the the protocol that­
    '­ was sent over the network                                ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Local Variable Dictionary (alphabetically):              ­
    '­ strUpdateString ­ string that holds just the array part  ­
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    '­ of what was sent over the protocol                       ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    Public Sub DataInterpreter(strDataRecieved As String)
        Const strWIN_PROTOCOL As String = "BW"
        Const strGO_AGAIN_PROTOCOL As String = "BD"
        Const strSWITCH_TURN_PROTOCOL As String = "B"
        Const strSTART_PROTOCOL As String = "S"

        Dim strUpdateString As String

        'update the message log with the read in data
        txtMessageLog.Text &= strDataRecieved & vbCrLf

        'retrieve just the array part of the protocol
        strUpdateString = strDataRecieved.Substring(2)

        ' checks the type of protocol that is sent over
If strDataRecieved.Contains(strSTART_PROTOCOL) Then ' game start 
protocol

            GameStart(strDataRecieved)
ElseIf strDataRecieved.Contains(strWIN_PROTOCOL) Then ' win condition 
protocol

            BoardUpdate(strUpdateString)
            If blnThisIsPlayerOne Then ' if its a win protocol check who won and

 output it
                lblTurnMessage.Text = "Player 2 wins"
            Else
                lblTurnMessage.Text = "Player 1 wins"
            End If

ElseIf strDataRecieved.Contains(strGO_AGAIN_PROTOCOL) Then ' go again 
protocol
lblTurnMessage.Text = "Other Player scored in end bin and goes 
again!"

            BoardUpdate(strUpdateString)
ElseIf strDataRecieved.Contains(strSWITCH_TURN_PROTOCOL) Then ' turn 
switch protocol

            lblTurnMessage.Text = "Your move!"
            BoardUpdate(strUpdateString)
            TurnSwitcher()
        End If

    End Sub

    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Subprogram Name: GameOver                 ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Written By: Kaden Thompson                ­
    '­                Written On: 04/19/2020              ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Subprogram Purpose:                                      ­
    '­                                                          ­
    '­ This subroutine is used to indicate who won the game to  ­
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    '­ the player that made the ending move and it will disable ­
    '­ all of their controls                                    ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Parameter Dictionary (in parameter order):               ­
    '­ strDataRecieved ­ string that holds the the protocol that­
    '­ was sent over the network                                ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Local Variable Dictionary (alphabetically):              ­
    '­ btnIterator ­ iterates through all buttons stored in the ­
    '­ game board panel, button object reference                ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    Public Sub GameOver()
        Dim btnIterator As Button

        'Iterate through all of buttonin the game board
        For Each btnIterator In pnlGameBoard.Controls
            btnIterator.Enabled = False
        Next

        'indicate which player won the game
        If blnThisIsPlayerOne Then
            lblTurnMessage.Text = "Player 1 wins"
        Else
            lblTurnMessage.Text = "Player 2 wins"
        End If
    End Sub

    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Subprogram Name: StartingValues           ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­                Written By: Kaden Thompson                ­
    '­                Written On: 04/19/2020              ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Subprogram Purpose:                                      ­
    '­                                                          ­
    '­ This subroutine is used to set the starting values of the­
    '­ game board.                                              ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Parameter Dictionary (in parameter order):               ­
    '­ (None)                                                   ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    '­ Local Variable Dictionary (alphabetically):              ­
    '­ (None)                                                   ­
    '­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­­
    Public Sub StartingValues()
        Const intSTART_BUCKET_VALUE = 0
        Const intSTART_PLAYER_VALUE = 5

        intGameBoard(GameBoard.LeftEndBucket) = intSTART_BUCKET_VALUE
        intGameBoard(GameBoard.Player1_1) = intSTART_PLAYER_VALUE
        intGameBoard(GameBoard.Player1_2) = intSTART_PLAYER_VALUE
        intGameBoard(GameBoard.Player1_3) = intSTART_PLAYER_VALUE
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        intGameBoard(GameBoard.Player1_4) = intSTART_PLAYER_VALUE
        intGameBoard(GameBoard.Player1_5) = intSTART_PLAYER_VALUE
        intGameBoard(GameBoard.RightEndBucket) = intSTART_BUCKET_VALUE
        intGameBoard(GameBoard.Player2_1) = intSTART_PLAYER_VALUE
        intGameBoard(GameBoard.Player2_2) = intSTART_PLAYER_VALUE
        intGameBoard(GameBoard.Player2_3) = intSTART_PLAYER_VALUE
        intGameBoard(GameBoard.Player2_4) = intSTART_PLAYER_VALUE
        intGameBoard(GameBoard.Player2_5) = intSTART_PLAYER_VALUE

        TranslateToButtons() ' update the buttons text
    End Sub
End Class


