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TERMINATE

1 // ChatServer.cs

2 // Set up a server that will receive a connection from a client

3 // send a string to client,chat with the client and close

4 using System;

5 using System.Windows.Forms;

6 using System.Threading;

7 using System.Net;

8 using System._Net.Sockets;

9 using System.10;

10

11 public partial class ChatServerForm : Form

12 {

13 public ChatServerForm(Q)

14 {

15 InitializeComponent();

16 } // end constructor

17

18 private Socket connection; // Socket for accepting a connection
19 private Thread readThread; //Thread for processing incoming msgs
20 private NetworkStream socketStream; // network data stream

21 private BinaryWriter writer; //facilitates writing to the stream
22 private BinaryReader reader;//facilitates reading from the stream
23

24 // initialize thread for reading

25 private void ChatServerForm Load( object sender, EventArgs e )

26

27 readThread = new Thread( new ThreadStart( RunServer ) );

28 readThread.Start();

29 } // end method CharServerForm_Load

30

31 // close all threads associated with this application

32 private void ChatServerForm FormClosing( object sender,

10




33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
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64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91

FormClosingEventArgs e )

{
System._Environment.Exit( System.Environment.ExitCode );
} // end method CharServerForm_FormClosing

// delegate that allows method DisplayMessage to be called
// in the thread that creates and maintains the GUI
private delegate void DisplayDelegate( string message );

// method DisplayMessage sets displayTextBox"s Text property
// in a thread-safe manner
private void DisplayMessage( string message )
{
// it modifying displayTextBox is not thread safe
it ( displayTextBox. InvokeRequired )

// use inherited method Invoke to execute DisplayMessage
// via a delegate
Invoke( new DisplayDelegate( DisplayMessage ),
new object[] { message } );

} 7/ end if

else // OK to modify displayTextBox in current thread
displayTextBox.Text += message;

} // end method DisplayMessage

// delegate that allows method Disablelnput to be called
// in the thread that creates and maintains the GUI
private delegate void DisablelnputDelegate( bool value );

// method Disablelnput sets inputTextBox"s ReadOnly property
// In a thread-safe manner
private void Disablelnput( bool value )
{
// if modifying inputTextBox is not thread safe
it ( inputTextBox. InvokeRequired )
{
// use inherited method Invoke to execute Disablelnput
// via a delegate
Invoke( new DisablelnputDellegate( Disablelnput ),
new object[] { value } );
} 7/ end if
else // OK to modify inputTextBox in current thread
inputTextBox.ReadOnly = value;
} // end method Disablelnput

// send the text typed at the server to the client
private void inputTextBox_ KeyDown(object sender,KeyEventArgs e )
{

// send the text to the client

try

{
it ( e.KeyCode == Keys.Enter && inputTextBox.ReadOnly==false)

writer Write( "SERVER>>> " + inputTextBox.Text );
displayTextBox.Text += "\r\nSERVER>>> " + inputTextBox.Text;

// if the user at the server signaled termination
// sever the connection to the client
if ( inputTextBox.Text == "TERMINATE"™ )

11




92

93

94

95

96

97

98

99

100
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102
103
104
105
106
107
108
109
110
111
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113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150

connection.Close();

inputTextBox.Clear(); // clear the user’s input
} // end if
} // end try
catch ( SocketException )

displayTextBox.Text += "\nError writing object";
} // end catch
} 7/ end method inputTextBox_ KeyDown

// allows a client to connect; displays text the client
public void RunServer()
{

TcpListener listener;

int counter = 1;

// wait for a client connection and display the text
// that the client sends
try
{
// Step 1: create TcpListener
IPAddress local = IPAddress.Parse( "127.0.0.1" );
listener = new TcpListener( local, 50000 );

sends

// Step 2: TcpListener waits for connection request

listener.Start();

// Step 3: establish connection upon client request

while ( true )
DisplayMessage( "Waiting for connection\r\n" );

// accept an incoming connection
connection = listener.AcceptSocket();

// create NetworkStream object associated with

socketStream = new NetworkStream( connection );

// create objects for transferring data across
writer = new BinaryWriter( socketStream );
reader = new BinaryReader( socketStream );

socket

stream

DisplayMessage(''Connection "+counter+" received.\r\n" );

// inform client that connection was successfull

writer.Write( ""SERVER>>> Connection successful’

Disablelnput( false ); // enable inputTextBox

string theReply = "";
// Step 4: read string data sent from client
do
{
try

// read the string sent to the server
theReply = reader.ReadString();

")

12




151

152 // display the message

153 DisplayMessage( ""\r\n" + theReply );

154 } // end try

155 catch ( Exception )

156

157 // handle exception If error reading data
158 break;

159 } // end catch

160 } whille ( theReply != "CLIENT>>> TERMINATE"™ &&
161 connection.Connected );

162

163 DisplayMessage( '"\r\nUser terminated connection\r\n" );
164

165 // Step 5: close connection

166 writer.Close();

167 reader .Close();

168 socketStream.Close();

169 connection.Close();

170

171 Disablelnput( true ); // disable InputTextBox
172 counter++;

173 } 7/ end while

174 } // end try

175 catch ( Exception error )

176 {

177 MessageBox.Show( error.ToString() );

178 } // end catch

179 } // end method RunServer
180 } // end class ChatServerForm

) 173-121
Socket TcpListener AcceptSocket 126 .(3
AcceptSocket
Socket
NetworkStream Socket 129
NetworkStream
BinaryWriter instances 133-132
NetworkStream BinaryReader
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NetworkStream

BinaryWriter

BinaryReader

DisplayMessage 135
(overload BinaryWriter Write
versions)
Write 138
do... 161-145 (4 )
) while

BinaryReader
ReadString
28-27 )

(thread Forms

Control Invoke
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.(CLIENT>>> TERMINATE

ReadString 150

RunServer

(

safe)

Invoke

delegate



DisplayDelegate 40

(56-44 ) DisplayMessage
message
InvokeRequired 47 if
True (Control ) DisplayTextBox

.False

DisplayMessage
52-51 true if

DisplayMessage DisplayDelegate invoke

DisplayMessage

DisplayTextBox

(55 ) else
.DisplayTextBox
Disablelnput DisablelnputDelegate 76-60
DisplayTextBox ReadOnly
True ) bool Disablelnput
( False
Disablelnput
.Invoke Disablelnput

inputTextBox.ReadOnly
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Bi

naryWriter 169-166
Close Socket NetworkStream  BinaryReader
while
inputTextBox
(101-79 ) inputTextBox_KeyDown Enter
.BinaryWriter Write
Socket Close 92
ChatServerForm_FormcClosing 36-32
Exit
ExitCode Environment

OCoO~NOOUTAWNPRE

// ChatClient.cs

// Set up a client that will send iInformation to and
// read information from a server.

using System;

using System._Windows.Forms;

using System.Threading;

using System.Net.Sockets;

using System.I10;

public partial class ChatClientForm : Form
public ChatClientForm(Q)

{
InitializeComponent();
} // end constructor

private NetworkStream output;//stream for receiving data
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private BinaryWriter writer; //facilitates writing to the stream
private BinaryReader reader;//facilitates reading from the stream
private Thread readThread;//Thread for incoming messages

private string message = "";

// initialize thread for reading
private void ChatClientForm Load( object sender, EventArgs e )
{
readThread = new Thread( new ThreadStart( RunClient ) );
readThread.Start();
} // end method ChatClientForm_lLoad

// close all threads associated with this application
private void ChatClientForm FormClosing( object sender,

FormClosingEventArgs e
{

System._Environment.Exit( System.Environment.ExitCode );
} 7/ end method ChatClientForm_ FormClosing

// delegate that allows method DisplayMessage to be called
// in the thread that creates and maintains the GUI
private delegate void DisplayDelegate( string message );

// method DisplayMessage sets displayTextBox"s Text property
// in a thread-safe manner
private void DisplayMessage( string message )
{
// if modifying displayTextBox is not thread safe
it ( displayTextBox. InvokeRequired )

// use inherited method Invoke to execute DisplayMessage
// via a delegate
Invoke( new DisplayDelegate( DisplayMessage ),
new object[] { message } );

} // end if

else // OK to modify displayTextBox in current thread
displayTextBox.Text += message;

} // end method DisplayMessage

// delegate that allows method Disablelnput to be called
// in the thread that creates and maintains the GUI
private delegate void DisablelnputDelegate( bool value );

// method Disablelnput sets inputTextBox"s ReadOnly property
// in a thread-safe manner
private void Disablelnput( bool value )
{
// it modifying InputTextBox is not thread safe
if ( inputTextBox. InvokeRequired )
{
// use inherited method Invoke to execute Disablelnput
// via a delegate
Invoke( new DisablelnputDelegate( Disablelnput ),
new object[] { value } );
} // end if
else // OK to modify inputTextBox in current thread
inputTextBox.ReadOnly = value;
} // end method Disablelnput
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// sends text the user typed to server
private void inputTextBox_KeyDown(object sender,KeyEventArgs e)

{

try

if (e.-KeyCode==Keys.Enter && inputTextBox.ReadOnly==false)
{
writer.Write( "CLIENT>>> " + inputTextBox.Text );
displayTextBox.Text += "\r\nCLIENT>>> "+inputTextBox.Text;
inputTextBox.Clear();
} 7/ end if

} // end try
catch ( SocketException )

displayTextBox.Text += "\nError writing object";

} // end catch
} 7/ end method inputTextBox KeyDown

// connect to server and display server-generated text
public void RunClient()

{

TcpClient client;

// instantiate TcpClient for sending data to server
try

{

DisplayMessage( "Attempting connection\r\n" );

// Step 1: create TcpClient and connect to server
client = new TcpClient();
client._Connect( "127.0.0.1", 50000 );

// Step 2: get NetworkStream associated with TcpClient
output = client.GetStream();

// create objects for writing and reading across stream
writer = new BinaryWriter( output );
reader = new BinaryReader( output );

DisplayMessage( ""\r\nGot 1/0 streams\r\n" );
Disablelnput( false ); // enable inputTextBox

// loop until server signals termination
do
{

// Step 3: processing phase

try

// read message from server
message = reader.ReadString();
DisplayMessage( '"\r\n" + message );
} // end try
catch ( Exception )

// handle exception if error in reading server data
System_Environment.Exit(System.Environment.ExitCode);
} // end catch
} whille ( message != ""SERVER>>> TERMINATE" );
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136 // Step 4: close connection
137 writer.Close();
138 reader .Close();
139 output.Close();
140 client.Close();
141
142 Application.Exit();
143 } // end try
144 catch ( Exception error )
145
146 // handle exception If error in establishing connection
147 MessageBox.Show( error.ToString(), "Connection Error",
148 MessageBoxButtons.OK, MessageBoxlcon.Error );
149 System.Environment.Exit( System.Environment.ExitCode );
150 } // end catch
151 } 7/ end method RunClient
152 } // end class ChatClientForm
(151-96 ) ChatClientForm
ChatServerForm RunClient
Connect TcpClient 107-106
Connect (1 )
localhost )
.127.0.0.1 IP localhost (
NetworkStream ChatClientForm
NetworkStream 110
do...while (2 ) TcpClient GetStream
TERMINATE 134-120
BinaryReader ReadString 126
140-137 127 (3 )

NetworkStream  BinaryReader BinaryWriter

(4 ) TcpClient
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DisplayMessage DisplayDelegate 75-39
Disablelnput DisablelnputDelegate

76-40

inputTextBox_KeyDown Enter

.BinaryWriter Write

7 Chat Server 5 Chat Client

| |Hi from Bassel ALKHATIB |

Waiting for connection Attempting connection
Connection 1 received.
Got IO streams

SERVER === Connection successful
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¥ Chat Server f® Chat Client

|Hi back to you Bassel| | | |

Waiting for connection Attempting connection
Connection 1 received.
Got IfO streams
CLIENT === Hi from Bassel ALKHATIB
SERVER. === Connection successful

CLIENT == Hi from Bassel ALKHATIB

B Chat Client

B Chat Server

| | TERMINATE] |
Waiting for connection Attempting connection
Connection 1 received.
Got [0 streams

CLIENT == Hi from Bassel ALKHATIB
SERVER > Hi back to you Bassel SERVER > >> Connection successful
CLIENT == Hi from Bassel ALKHATIE
SERVER >>> Hi back to you Bassel

B Chat Server

Waiting for connection
Connection 1 received.

CLIENT > Hi from Bassel ALKHATIE
SERVER === Hi back to you Bassel
CLIEMT =>> TERMIMATE

Liser terminated connection

Waiting for connection
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PacketClient

.Enter TextBox

PacketServerForm PacketClientForm

.PacketServerForm

1 // PacketServer.cs

2 // Set up a server that will receive packets from a
3// client and send the packets back to the client.
using System;

using System.Windows.Forms;

using System._Net;

using System.Net.Sockets;

using System.Threading;

©oo~NO U~

10 public partial class PacketServerForm : Form

11 {

12 public PacketServerForm()

13 {

14 InitializeComponent();

15 } // end constructor

16

17 private UdpClient client;

18 private IPEndPoint receivePoint;

19

20 // initialize variables and thread for receiving packets
21 private void PacketServerForm_Load( object sender, EventArgs e )

22 {

23 client = new UdpClient( 50000 );

24 receivePoint = new IPEndPoint( new IPAddressC O ), 0 );
25 Thread readThread =

26 new Thread( new ThreadStart( WaitForPackets ) );

27 readThread.Start();

28 } // end method PacketServerForm_ Load

29

30 // shut down the server
31 private void PacketServerForm_FormClosing( object sender,

32 FormClosingEventArgs e )

33 {

34 System.Environment.Exit( System.Environment.ExitCode );
35 } // end method PacketServerForm FormClosing

36
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37 // delegate that allows method DisplayMessage to be called
38 // in the thread that creates and maintains the GUI

39 private delegate void DisplayDelegate( string message );

40

41 // method DisplayMessage sets displayTextBox"s Text property
42 // in a thread-safe manner

43 private void DisplayMessage( string message )

44 {

45

46 // it modifying displayTextBox is not thread safe

47 it ( displayTextBox. InvokeRequired )

48

49 // use inherited method Invoke to execute DisplayMessage
50 // via a delegate

51 Invoke( new DisplayDelegate( DisplayMessage ),

52 new object[] { message } );

53 } 7/ end if

54 else // OK to modify displayTextBox in current thread
55 displayTextBox.Text += message;

56 } // end method DisplayMessage

57

58 // wait for a packet to arrive
59 public void WaitForPackets()

60 {

61 while ( true )

62 {

63 // set up packet

64 byte[] data = client.Receive( ref receivePoint );
65 DisplayMessage( '"\r\nPacket received:" +

66 "\r\nLength: " + data.Length +

67 "\r\nContaining: " +

68 System.Text.Encoding.ASCII .GetString( data ) );
69

70 // echo information from packet back to client

71 DisplayMessage( ""\r\n\r\nkEcho data back to client..." );
72 client.Send( data, data.Length, receivePoint );

73 DisplayMessage( '"\r\nPacket sent\r\n" );

74 } 7/ end while

75 ¥} // end method WaitForPackets
76 } // end class PacketServerForm

PacketServerForm 23 Load
.50000 UdpClient
(Socket)
IP IPEndPoint 24
PacketServerForm
IPAddress IPEndPoint
IPEndPoint 0
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.IPEndPoint
55-39 DisplayMessage DisplayDelegate
.DisplayTextBox Text
WaitForPackets
UdpClient (64 ) Receive
Receive IPEndPoint
IPEndPoint IP Receive
(Exception)
.Null IPEndPoint Receive
67-64
Send 71
Send .UpdClient
int )
IPEndPoint o
Send Receive data
data
.Receive IPEndPoint
ReceivePoint P
PacketServerForm Send
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.PacketClientForm

// PacketClient.cs

// Set up a client that sends packets to a server and receives
// packets from a server.

using System;

using System.Windows.Forms;

using System.Net;

using System.Net.Sockets;

Using System.Threading;

O©CoO~NOOOITAWNE

10 public partial class PacketClientForm : Form

11 {

12 public PacketClientForm()

13 {

14 InitializeComponent();

15 } // end constructor

16

17 private UdpClient client;

18 private IPEndPoint receivePoint;

19

20 // initialize variables and thread for receiving packets
21 private void PacketClientForm_Load( object sender, EventArgs e )

22 {

23 receivePoint = new IPEndPoint( new IPAddress(C O ), 0 );
24 client = new UdpClient( 50001 );

25 Thread thread =

26 new Thread( new ThreadStart( WaitForPackets ) );

27 thread.Start();

28 } // end method PacketClientForm_ Load

29

30 // shut down the client
31 private void PacketClientForm_FormClosing( object sender,

32 FormClosingEventArgs e )

33 {

34 System.Environment.Exit( System.Environment.ExitCode );
35 } // end method PacketClientForm FormClosing

36

37 // delegate that allows method DisplayMessage to be called
38 // in the thread that creates and maintains the GUI

39 private delegate void DisplayDelegate( string message );

40

41  // method DisplayMessage sets displayTextBox"s Text property
42 // in a thread-safe manner

43 private void DisplayMessage( string message )

44 {

45 // it modifying displayTextBox is not thread safe

46 it ( displayTextBox. InvokeRequired )

47 {

48 // use inherited method Invoke to execute DisplayMessage
49 // via a delegate

50 Invoke( new DisplayDelegate( DisplayMessage ),

51 new object[] { message } );
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} 7/ end if
else // OK to modify displayTextBox in current thread

displayTextBox.Text += message;

} // end method DisplayMessage

// send a packet
private void inputTextBox_KeyDown( object sender, KeyEventArgs e )

{

if ( e.KeyCode == Keys.Enter )

{

// create packet (datagram) as string
string packet = inputTextBox.Text;
displayTextBox.Text +=

"\r\nSending packet containing: " + packet;

// convert packet to byte array
byte[] data = System.Text.Encoding.ASCII.GetBytes( packet );

// send packet to server on port 50000

client._Send( data, data.Length, "127.0.0.1", 50000 );
displayTextBox.Text += "\r\nPacket sent\r\n";
inputTextBox.Clear();

} // end if
} // end method inputTextBox_ KeyDown

// wait for packets to arrive
public void WaitForPackets()

{

while ( true )

{

// receive byte array from server
byte[]1 data = client.Receive( ref receivePoint );

// output packet data to TextBox

DisplayMessage( '"\r\nPacket received:" +
"\r\nLength: " + data.Length + "\r\nContaining: " +
System.Text.Encoding.-ASCII .GetString( data ) + "\r\n" );

} 7/ end while
} 7/ end method WaitForPackets
91 } // end class PacketClientForm

PacketServerForm PacketClientForm
Client
.Enter
.(75-58 ) inputTextBox_KeyDown
68
UdpClient Send 71
.PacketServerForm
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55-39 DisplayMessage DisplayDelegate

.DisplayTextBox Text
) 50001 UdpClient 24
( 50000 PacketServerForm 50001
(90-78 ) PacketClientForm WaitForPackets
UdpClient Receive
Receive .(83 )
PacketClientForm
.WaitForPackets
88-68
Enter

f® packet Server - | _ _ EB Packet Client

|HE||D from Bassel ALKHATIE] |
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f® packet Server

Packet received:
Length: 26
Containing: Hello from Bassel ALKHATIB

Echo data back to dient...
Packet sent

EB packet Client

Sending packet containing: Hello from Bassel
ALKHATIB
Packet sent

Packet received:
Length: 26
Containing: Hello from Bassel ALKHATIB

= Packet Server

Packet received:
Length: 26
Containing: Hello from Bassel ALKHATIB

Echo data back to dient. ..
Packet sent

¥ Packet Client

IHi svul

Sending packet containing: Hello from Bassel
ALKHATIE
Packet sent

Packet received:
Length: 26
Containing: Hello from Bassel ALKHATIB

@

™ Packet Server

Packet received:
Length: 26
Containing: Hello from Bassel ALKHATIB

Echo data back to dient...
Packet sent

Packet received:
Length: 6
Containing: Hi SVU

Echo data back to dient...
Packet sent

E® Packet Client

Sending packet containing: Hello from Bassel
ALKHATIE
Packet zent

Packet received:
Length: 26
Containing: Hello from Bassel ALKHATIB

Sending packet containing: Hi YU
Packet sent

Packet received:
Length: 6
Containing: Hi SVU
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Tic-Tac-Toe
(xo )
/

TicTacToeServer

TicTacToeServer . TicTacToeClient
TicTacToeClient
Player
( X ) 113 X,l
113 OH
False GameOver
Square

:TicTacToeServerForm

// TicTacToeServer.cs

// This class maintains a game of Tic-Tac-Toe for two
// client applications.

using System;

using System._Windows.Forms;

using System.Net;

using System._Net.Sockets;

using System.Threading;

using System.10;

OCoO~NOUTAWNPE

10

11 public partial class TicTacToeServerForm : Form
12 {

13 public TicTacToeServerForm()

14 {

15 InitializeComponent();

30



16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74

} // end constructor

private byte[] board; //the local representation of the game board
private Player[] players; // two Player objects

private Thread[] playerThreads; // Threads for client interaction
private TcpListener listener; // listen for client connection
private int currentPlayer; // keep track of whose turn it is
private Thread getPlayers;//Thread acquiring client connections
internal bool disconnected = false; // true if the server closes

// initialize variables and thread for receiving clients
private void TicTacToeServerForm_Load(object sender, EventArgs e )
{
board = new byte[ 9 ];
players = new Player[ 2 ];
playerThreads = new Thread[ 2 ];
currentPlayer 0;

// accept connections on a different thread
getPlayers = new Thread( new ThreadStart( SetUp ) );
getPlayers.Start();

} // end method TicTacToeServerForm_Load

// notify Players to stop Running

private void TicTacToeServerForm_FormClosing( object sender,
FormClosingEventArgs e )

{

disconnected = true;
System.Environment.Exit( System.Environment.ExitCode );
} 7/ end method TicTacToeServerForm_FormClosing

// delegate that allows method DisplayMessage to be called
// in the thread that creates and maintains the GUI
private delegate void DisplayDelegate( string message );

// method DisplayMessage sets displayTextBox®"s Text property
// in a thread-safe manner
internal void DisplayMessage( string message )
{
// it modifying displayTextBox is not thread safe
it ( displayTextBox. InvokeRequired )

// use inherited method Invoke to execute
// DisplayMessage via a delegate
Invoke( new DisplayDelegate( DisplayMessage ),
new object[] { message } );

} 7/ end if

else // OK to modify displayTextBox in current thread
displayTextBox.Text += message;

} // end method DisplayMessage

// accepts connections from 2 players
public void SetUp(Q)

{
DisplayMessage( "Waiting for players...\r\n" );

// set up Socket
listener =
new TcpListener( IPAddress.Parse( "127.0.0.1" ), 50000 );
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listener.Start();

// accept first player and start a player thread
players[0]=new Player(listener.AcceptSocket(), this, 0 );
playerThreads[ 0 ] =

new Thread( new ThreadStart( players[ O ]-Run ) );
playerThreads[ 0 ]-Start();

// accept second player and start another player thread
players[1]=newPlayer (listener.AcceptSocket(), this, 1 );
playerThreads[ 1 ] =

new Thread( new ThreadStart( players[ 1 ]-Run ) );
playerThreads[ 1 ]-Start();

//let the 1 player know that the 2 player has connected
lock ( players[ O ] )
{

players[ 0 ]-threadSuspended = false;
Monitor.Pulse( players[ 0 ] );
} 7/ end lock
} // end method SetUp

// determine if a move is valid
public bool ValidMove( int location, int player )
{
// prevent another thread from making a move
lock ( this )
{
// while it is not the current player®s turn, wait
while ( player != currentPlayer )
Monitor _Wait( this );

// if the desired square is not occupied
if ( "1sOccupied( location ) )

// set the board to contain the current player®s mark
board[ location ] = ( byte ) ( currentPlayer == 0 ?
IXI : lol );

// set the currentPlayer to be the other player
currentPlayer = ( currentPlayer + 1 ) % 2;

// notify the other player of the move
players[ currentPlayer ].0OtherPlayerMoved(location );

// alert the other player that it"s time to move
Monitor .Pulse( this );
return true;

} // end if

else
return false;

} // end lock
} 7/ end method ValidMove

// determines whether the specified square iIs occupied
public bool 1sOccupied( int location )

if (board[ location ]== "X" || board[ location ] == "0" )
return true;
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else
return false;
} 7/ end method IsOccupied

// determines if the game is over
public bool GameOver()
{
// place code here to test for a winner of the game
return false;
} // end method GameOver
} 7/ end class TicTacToeServerForm

// class Player represents a tic-tac-toe player
public class Player

{

internal Socket connection;//Socket for accepting a connection
private NetworkStream socketStream; // network data stream
private TicTacToeServerForm server; // reference to server
private BinaryWriter writer;//facilitates writing to stream
private BinaryReader reader;//facilitates reading from stream
private int number; // player number

private char mark; // player’s mark on the board

internal bool threadSuspended=true;//if wait for other player

// constructor requiring Socket, TicTacToeServerForm and int
// objects as arguments
public Player( Socket socket, TicTacToeServerForm serverValue,
int newNumber )
{

mark = (newNumber == 0 ? "X" : "0%);
connection = socket;

server = serverValue;

number = newNumber;

// create NetworkStream object for Socket
socketStream = new NetworkStream( connection );

// create Streams for reading/writing bytes

writer = new BinaryWriter( socketStream );

reader = new BinaryReader( socketStream );
} // end constructor

// signal other player of move
public void OtherPlayerMoved( int location )
{
// signal that opponent moved
writer_Write( "Opponent moved." );
writer_Write( location ); // send location of move
} 7/ end method OtherPlayerMoved

// allows the players to make moves and receilve moves
// from the other player
public void Run()

bool done = false;
// display on the server that a connection was made

server .DisplayMessage( "Player " + ( number == 0 ? *X* : "0" )
+ " connected\r\n" );
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// send the current player®"s mark to the client
writer _Write( mark );

// if number equals O then this player is X,

// otherwise 0 must wait for X"s first move
writer_Write( "Player ™ + ( number == 0 ?

"X connected.\r\n" : "O connected, please wait.\r\n" ) )

// X must wait for another player to arrive
it ( mark == "X" )
{

writer_Write( "Waiting for another player." );

// wait for notification from server that another
// player has connected
lock ( this )

while ( threadSuspended )
Monitor _Wait( this );
} 7/ end lock

writer_Write( "Other player connected. Your move."™ );
} // end if

// play game

while ( !done )

{
// wait for data to become available
while ( connection.Available == 0 )

Thread.Sleep( 1000 );

if ( server.disconnected )
return;
} 7/ end while

// receive data
int location = reader.ReadInt32();

// it the move is valid, display the move on the

// server and signal that the move is valid

it ( server.ValidMove( location, number ) )

{

server .DisplayMessage( "loc: + location + "\r\n" )
writer_Write( "Valid move.™ );

} 7/ end if

else // signal that the move is invalid
writer Write( "Invalid move, try again." );

// if game over, set done to true to exit while loop
it ( server._GameOver() )
done = true;
} 7/ end while loop

// close the socket connection
writer.Close();

reader .Close();
socketStream.Close();
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252 connection.Close();
253 } 7/ end method Run
254 } // end class Player
board Load TicTacToeServerForm
.(29 )
(30 ) Player
(31 ) Thread
“X” (32 )0 currentPlayer
getPlayers 36-35
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57-56
.(215-179 ) ProcessMessage
(184 )
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1 // TicTacToeClient.cs
2 // Client for the TicTacToe program.
3 using System;
4 using System.Drawing;
5 using System.Windows.Forms;
6 using System.Net.Sockets;
7 using System.Threading;
8 using System.10;
9
10 public partial class TicTacToeClientForm : Form
11 {
12 public TicTacToeClientForm()
13 {
14 InitializeComponent();
15 3} // end constructor
16
17 private Square[ , 1 board;// representation of the game board
18 private Square currentSquare; //the Square that this player chose
19 private Thread outputThread;//Thread for receiving data server
20 private TcpClient connection; // client to establish connection
21 private NetworkStream stream; // network data stream
22 private BinaryWriter writer; // facilitates writing to the stream
23 private BinaryReader reader; // facilitates reading the stream
24 private char myMark; // player®"s mark on the board
25 private bool myTurn; // is it this player®s turn?
26 private SolidBrush brush; // brush for drawing X"s and O"s
27 private bool done = false; // true when game is over
28
29 // initialize variables and thread for connecting to server
30 private void TicTacToeClientForm_Load(object sender,EventArgs e)
31 {
32 board = new Square[ 3, 3 ];
33
34 // create 9 Square objects and place them on the board
35 board[ 0, 0 ] = new Square( boardOPanel, * ", 0 );
36 board[ 0, 1 ] = new Square( boardlPanel, = *, 1 );
37 board[ 0, 2 ] = new Square( board2Panel, * *, 2 );
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board[ 1, 0 ] = new Square( board3Panel, * *, 3 );
board[ 1, 1 ] = new Square( board4Panel, " °, 4 );
board[ 1, 2 ] = new Square( board5Panel, * ", 5 );
board[ 2, 0 ] = new Square( board6Panel, * ", 6 );
board[ 2, 1 ] = new Square( board7Panel, * *, 7 );
board[ 2, 2 1 = new Square( board8Panel, * ", 8 );

// create a SolidBrush for writing on the Squares
brush = new SolidBrush( Color.Black );

// make connection to server and get the associated
// network stream

connection = new TcpClient( ""127.0.0.1", 50000 );
stream = connection.GetStream();

writer = new BinaryWriter( stream );

reader new BinaryReader( stream );

// start a new thread for sending and receiving messages
outputThread = new Thread( new ThreadStart( Run ) );
outputThread.Start();

} 7/ end method TicTacToeClientForm_Load

// repaint the Squares
private void TicTacToeClientForm_Paint( object sender,
PaintEventArgs e )

PaintSquares();
} 7/ end method TicTacToeClientForm_Load

// game is over

private void TicTacToeClientForm_FormClosing( object sender,
FormClosingEventArgs e )

{

done = true;
System.Environment.Exit( System.Environment.ExitCode );
} 7/ end TicTacToeClientForm_FormClosing

// delegate that allows method DisplayMessage to be called
// in the thread that creates and maintains the GUI
private delegate void DisplayDelegate( string message );

// method DisplayMessage sets displayTextBox"s Text property
// in a thread-safe manner
private void DisplayMessage( string message )
{
// if modifying displayTextBox is not thread safe
if ( displayTextBox. InvokeRequired )
{
// use inherited method Invoke to execute DisplayMessage
// via a delegate
Invoke( new DisplayDelegate( DisplayMessage ),
new object[] { message } );
} // end if
else // OK to modify displayTextBox in current thread
displayTextBox.Text += message;
} // end method DisplayMessage

// delegate that allows method ChangeldLabel to be called
// in the thread that creates and maintains the GUI
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private delegate void ChangeldLabelDelegate( string message );

// method ChangeldLabel sets displayTextBox®"s Text property
// in a thread-safe manner
private void ChangeldLabel( string label )
{
// if modifying idLabel is not thread safe
if ( idLabel.InvokeRequired )
{
// use inherited method Invoke to execute ChangeldLabel
// via a delegate
Invoke( new ChangeldLabelDelegate( ChangeldLabel ),
new object[] { label } );
} // end if
else // OK to modify idLabel in current thread
idLabel .Text = label;
} // end method ChangeldLabel

// draws the mark of each square
public void PaintSquares()

{
Graphics g;

// draw the appropriate mark on each panel
for (C int row = 0; row < 3; row++ )

for ( int column = 0; column < 3; column++ )

{
// get the Graphics for each Panel
g = board[ row, column ].SquarePanel.CreateGraphics();
// draw the appropriate letter on the panel
g-DrawString( board[ row, column ].-Mark.ToString(),

boardOPanel .Font, brush, 10, 8 );
} // end for
} // end for

} // end method PaintSquares

// send location of the clicked square to server

private void square_MouseUp( object sender,
System._Windows . Forms.MouseEventArgs e )

{

// for each square check if that square was clicked
for ( int row = 0; row < 3; row++ )

for ( int column = 0; column < 3; column++ )
if ( board[ row, column ].SquarePanel == sender )
CurrentSquare = board[ row, column ];
// send the move to the server
SendClickedSquare( board[ row, column ].Location );
} // end if
} // end for
} // end for
} // end method square_MouseUp

// control thread that allows continuous update of the
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// TextBox display
public void Run(Q)

{

// Tirst get players®s mark (X or 0)

myMark = reader.ReadChar();

ChangeldLabel ( "You are player \'""" + myMark + "\'"" );
myTurn = ( myMark == "X* ? true : false );

// process incoming messages
try

// receive messages sent to client
while ( !done )
ProcessMessage( reader.ReadString() );

} // end try
catch ( 10Exception )
{

MessageBox.Show( "'Server is down, game over'™, "Error",
MessageBoxButtons.OK, MessageBoxlcon.Error );
} // end catch

} // end method Run

// process messages sent to client
public void ProcessMessage( string message )

{

// if the move the player sent to the server is valid

// update the display, set that square®s mark to be

// the mark of the current player and repaint the board
if ( message == "Valid move." )

DisplayMessage( ""Valid move, please wait.\r\n" );
currentSquare._Mark = myMark;
PaintSquares();

} // end if

else If ( message == "Invalid move, try again.”™ )

// if the move is invalid, display that and It Is now
// this player®s turn again
DisplayMessage( message + "\r\n" );
myTurn = true;
} // end else if
else if ( message == "Opponent moved." )
{
// it opponent moved, find location of their move
int location = reader.Readlnt32();

// set that square to have the opponents mark and
// repaint the board
board[ location / 3, location % 3 ].Mark =
( myMark == *X* ? "0" : "X" );
PaintSquares();

DisplayMessage( ""Opponent moved. Your turn.\r\n" );

// it is now this player®s turn
myTurn = true;
} // end else if
else
DisplayMessage( message + '"\r\n" ); // display message
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215 } // end method ProcessMessage

216

217 // sends the server the number of the clicked square
218 public void SendClickedSquare( int location )

219 {

220 // if it is the current player®s move right now

221 it ( myTurn )

222 {

223 // send the location of the move to the server
224 writer_Write( location );

225

226 // it is now the other player®s turn

227 myTurn = false;

228 } 7/ end if

229 } // end method SendClickedSquare

230

231 // write-only property for the current square

232 public Square CurrentSquare

233 {

234 set

235 {

236 currentSquare = value;

237 } // end set

238 } // end property CurrentSquare

239 } // end class TicTacToeClientForm

1 // Square.cs

2 // A Square on the TicTacToe board.

3 using System.Windows.Forms;

4

5 // the representation of a square in a tic-tac-toe grid
6 public class Square

7 {

8 private Panel panel; // GUI Panel that represents this Square
9 private char mark; // player’s mark on this Square (if any)
10 private int location; // location on the board of this Square
11

12 // constructor

13 public Square(Panel newPanel, char newMark, int newLocation )
14 {

15 panel = newPanel;

16 mark = newMark;

17 location = newlLocation;

18 } // end constructor

19

20 // property SquarePanel ;the panel which the square represents
21 public Panel SquarePanel

22 {

23 get

24 {

25 return panel;

26 } // end get

27 } // end property SquarePanel

28

29 // property Mark; the mark on the square

30 public char Mark

31 {

32 get
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{

return mark;
} // end get
set

{
mark = value;
} // end set
} // end property Mark

// property Location; the square®s location on the board
public int Location

{
get

{
return location;
} 7/ end get
} // end property Location
} // end class Square

E® Tic Tac Toe Server
Waiting for players...
Player X connected
Player O connected
B Tic Tac Toe Client B Tic Tac Toe Client [=(E3]

You are player "¥" You are player "0"

Player X connected. Player O connected, please wait.|

Waiting for another player,
Other player connected, Your move.
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// Browser.cs

// WebBrowser control example.
using System;

using System.Windows.Forms;

public partial class BrowserForm : Form

{

public BrowserForm()

InitializeComponent();
} // end constructor

// navigate back one page
private void backButton Click( object sender, EventArgs e )

{
webBrowser .GoBack() ;
} 7/ end method backButton_ Click

// navigate forward one page
private void forwardButton Click( object sender, EventArgs e )
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{
webBrowser .GoForward() ;
} // end method forwardButton Click

// stop loading the current page
private void stopButton Click( object sender, EventArgs e )

{
webBrowser .Stop(Q);
} 7/ end method stopButton_ Click

// reload the current page
private void reloadButton_Click( object sender, EventArgs e )

{
webBrowser .Refresh(Q);
} // end method reloadButton_ Click

// navigate to the user®s home page
private void homeButton Click( object sender, EventArgs e )

{
webBrowser .GoHome() ;
} 7/ end method homeButton_Click

// if the user pressed enter, navigate to the specified URL
private void navigationTextBox KeyDown( object sender,
KeyEventArgs e )

if ( e.KeyCode == Keys.Enter )
webBrowser .Navigate( navigationTextBox.Text );
} // end method navigationTextBox_KeyDown

// enable stopButton while the current page is loading
private void webBrowser_Navigating( object sender,
WebBrowserNavigatingEventArgs e )
{
stopButton.Enabled = true;
} // end method webBrowser Navigating

// update the status text
private void webBrowser_ StatusTextChanged( object sender,
EventArgs e )

statusTextBox.Text = webBrowser.StatusText;
} // end method webBrowser StatusTextChanged

// update the ProgressBar

private void webBrowser_ProgressChanged( object sender,
WebBrowserProgressChangedEventArgs e )

{

pageProgressBar.Value =
(int) ((100 * e.CurrentProgress ) / e.MaximumProgress );
} // end method webBrowser ProgressChanged

// update the web browser®s controls appropriately
private void webBrowser_ DocumentCompleted( object sender,
WebBrowserDocumentCompletedEventArgs e )

//set the text In navigationTextBox to the current page®s URL
navigationTextBox.Text = webBrowser.Url.ToString();
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80 // enable or disable backButton and forwardButton
81 backButton.Enabled = webBrowser.CanGoBack;
82 forwardButton.Enabled = webBrowser.CanGoForward;
83
84 // disable stopButton
85 stopButton.Enabled = false;
86
87 // clear the pageProgressBar
88 pageProgressBar .Value = 0;
89 } 7/ end method webBrowser_DocumentCompleted
90
91 // update the title of the Browser
92 private void webBrowser_DocumentTitleChanged( object sender,
93 EventArgs e )
94
95 this.Text = webBrowser.DocumentTitle + " - Browser';
96 } 7/ end method webBrowser_DocumentTitleChanged
97 } 7/ end class BrowserForm
Click 41-14
WebBrowser
(16 ) GoBack °
(22 ) GoForward °
(28 ) Stop °
(34 ) Refresh °
GoHome °
Enter .URL
Navigate 48 .49-44
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Traveler's Foracast

http://iwin.nws.noaa.gov/iwin/us/traveler.html J

CityWeather
(5 ) Weahter
reference Weaher.dll
class library (Report )
) [Serializable] CityWeather .project
CityWeather (7
CityWeather
.Reportinfo Reports
CityWeather get
serialize
CityWeather deserialize
ArrayList (8 ) IComparable
CityWeather
1 // CityWeather.cs
2 // Class representing the weather information for one city.
3 using System;
4
5 namespace Weather
6 {
7 [ Serializable ]
8 public class CityWeather : IComparable
9 {
10 private string cityName;
11 private string description;
12 private string temperature;
13
14 public CityWeather( string city, string information,
15 string degrees )
16 {
17 cityName = city;
18 description = information;
19 temperature = degrees;
20 } // end constructor
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// read-only property that gets city"s name
public string CityName

{
get

{
return cityName;
} 7/ end get
} 7/ end property CityName

// read-only property that gets city"s weather description
public string Description

{
get

{
return description;
} // end get
} // end property Description

// read-only property that gets city"s temperature
public string Temperature

{
get

{
return temperature;
} // end get
} // end property Temperature

// implementation of CompareTo method for alphabetizing
public int CompareTo( object other )
{
return string.Compare(
CityName, ( ( CityWeather ) other ).CityName );
} 7/ end method Compare

// return string representation of this CityWeather object
// to display the weather report on the server console
public override string ToString()

{

return cityName + " | " + temperature + * | ™ + description;
} // end method ToString

} 7/ end class CityWeather
64 } // end namespace Weather

(12-10 ) CityWeather
(20-14 ) CityWeather
47-23
IComparable CompareTo CityWeather
.(54-50 ) int
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CityWeather
CityName string Compare CompareTo
ToString CityWeather
.(61-58

ToString

.Traveler’'s Foracast

(7 ) Weather
Weather.DlII CityWeather
get Report

.CityWeather JArrayList

// Report.cs

// lInterface that defines a property for getting
// the information in a weather report.

using System;

using System.Collections;

namespace Weather

©CoOo~NoOOUTAhWNE
pre

public interface Report

10 {

11 ArrayList Reports

12 {

13 get;

14 } // end property Reports

15 3} // end interface Report
16 } // end namespace Weather
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10 Report Reportinfo

Reportinfo .MarshalByRefObject (extend) .Weather
1 // Reportinfo.cs
2 // Class that implements interface Report, retrieves
3 // and returns data on weather
4 using System;
5 using System.Collections;
6 using System.10;
7 using System.Net;
8 using Weather;
9
10 public class Reportinfo : MarshalByRefObject, Report
11 {
12 private ArrayList cityList; //cities,temperatures, descriptions
13
14 public Reportinfo()
15 {
16 cityList = new ArrayList();
17
18 // create WebClient to get access to Web page
19 WebClient myClient = new WebClient();
20
21 // get StreamReader for response so we can read page
22 StreamReader input = new StreamReader( myClient.OpenRead(
23 "http://iwin.nws.noaa.gov/iwin/us/traveler._html™ ) );
24
25 string separatorl="TAV12";//indicates first batch of cities
26 string separator2="TAV13";//indicates second batch of cities
27
28 // locate separatorl in Web page
29 while ( 'input.ReadLine().StartsWith(separatorl));// do nothing
30 ReadCities( input ); // read the first batch of cities
31
32 // locate separator2 in Web page
33 while (Yinput.ReadLine().StartsWith(separator2)); // do nothing
34 ReadCities( input ); // read the second batch of cities
35
36 cityList.Sort(); //sort list of cities by alphabetical order
37 input.Close(); // close StreamReader to NWS server
38
39 // display the data on the server side
40 Consolle_WriteLine( "Data from NWS Web site:" );
41
42 foreach ( CityWeather city iIn cityList )
43 {
44 Console.WriteLine( city );
45 } // end foreach
46 } // end constructor
47
48 // utility method that reads a batch of cities
49 private void ReadCities( StreamReader input )
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50 {

51 // day format and night format

52 string dayFormat =

53 “CITY WEA HIZLO  WEA HI1/LO™;
54 string nightFormat =

55 "CITY WEA LO/HI WEA LO/ZHI";
56 string inputLine = "";

57

58 // locate header that begins weather information
59 do

60 {

61 inputLine = input.ReadLine();

62 } whille ( linputLine.Equals( dayFormat ) &&

63 TinputLine.Equals( nightFormat ) );

64

65 inputLine = input.ReadLine(); // get Tirst city’s data
66

67 // while there are more cities to read

68 while ( inputLine.Length > 28 )

69 {

70 // create CityWeather object for city

71 CityWeather weather = new CityWeather(

72 inputLine.Substring( 0, 16 ),

73 inputLine.Substring( 16, 7 ),

74 inputLine.Substring( 23, 7 ) );

75

76 cityList.Add( weather ); // add to ArraylList

77 inputLine = input.ReadLine(); // get next city"s data
78 } 7/ end while

79 } // end method ReadCities

80

81 // property for getting the cities”’ weather reports
82 public ArrayList Reports

83 {

84 get

85 {

86 return cityList;

87 } 7/ end get

88 } // end property Reports

89 } // end class Reportinfo

WebClient 19 .Reportinfo 46-14
URL .URL
NWS Traveler's Forcast

.(http://iwin.nws.noaa.gov/iwin/us/traveler.html)

Stream OpenRead 23-22
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StreamReader Stream
HTML
Reno Albany
.Washington Salt Lacke
S TAVLZ “TAV12”
separator2 separatorl
HTML 29
ReadCities “TAV12’ LM TAV12Y
.CityList
S TAV1Z 33
ReadCities 34 “TAV13”

ArrayList Sort 36

37 CityWeather
45-42 .StreamReader
StreamReader ReadCities 79-49
CityWeather
.cityList
(63-59 ) do ... while
(53-52 )
65 (55-54 )
CityWeather (78-68 ) while

.cityList CityWeather
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inputLine
) 28
( 28

.cityList (88-82 ) Reports

7 NET.

.Report Weather 8 HTTP

O~NO O~ WNPE

9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

// e
// Se
// we
using
using
using
using
using

class

{

atherServer.cs

rver application that uses _-NET remoting to send
ather report information to a client

System;

System.Runtime.Remoting;
System.Runtime.Remoting.Channels;
System.Runtime.Remoting.Channels_Http;

Weather;

WeatherServer

static void Main( string[] args )

{

}

// establish HTTP channel
HttpChannel channel = new HttpChannel( 50000 );
ChannelServices.RegisterChannel ( channel, false );

// register Reportinfo class
RemotingConfiguration.RegisterWel IKnownServiceType(
typeof( Reportinfo ), "Report",
Wel IKnownObjectMode.Singleton );

Console._WriteLine( "Press Enter to terminate server." );
Console.ReadLine();
// end Main

25 } // end class WeatherServer

21-1

9

HTTP (register) Main 16-15
WeatherServer .50000

16 False

.Singleton “Report” Reportinfo

Singleton
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SingleCall

Singleton
5 (Garbage Collector)
.Singleton
-URL Reportinfo
IP IPAddress http://IPAddress:50000/Report
24
Enter

WeatherServer
Label 43

.Panal

O©CoO~NOOOUTAWNPE

10
11
12
13
14
15
16
17
18
19
20
21
21
22
23
24
25
26

// WeatherClient.cs
// Client that uses .NET remoting to retrieve a weather report.
using System;
using System.Collections;
using System.Drawing;
using System.Windows.Forms;
using System.Runtime.Remoting;
using System.Runtime.Remoting.Channels;
using System.Runtime.Remoting.Channels.Http;
using Weather;

public partial class WeatherClientForm : Form

{
public WeatherClientFormQ

InitializeComponent();
} // end constructor

// retrieve weather data
private void WeatherClientForm Load(object sender,EventArgs e)

//setup HTTP channel, does not need to provide a port number
HttpChannel channel = new HttpChannel();
ChannelServices.RegisterChannel ( channel, false );

//obtain a proxy for an object that implements interface Report
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27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85

Report info = ( Report ) RemotingServices.Connect(
typeof( Report ), "http://localhost:50000/Report™ );

// retrieve an ArrayList of CityWeather objects
ArrayList cities = info.Reports;

// create array and populate it with every Label
Label[] cityLabels = new Label[ 43 ];
int labelCounter = O;

foreach ( Control control in displayPanel ._Controls )

{
if ( control is Label )

cityLabels[ labelCounter ] = ( Label ) control;
++labelCounter; // increment Label counter
} // end if
} // end foreach

// create Hashtable and populate with all weather conditions
Hashtable weather = new Hashtable();

weather .Add( ""SUNNY", *'sunny™ );
weather .Add( "PTCLDY", "‘pcloudy" )
weather_.Add( ""CLOUDY", "mcloudy" )
weather .Add( ""MOCLDY", "mcloudy" )
weather _Add( "TSTRMS™, "rain™ );
weather.Add( "RAIN", "rain" );
weather_Add( ""SNOW'™, "'snow" );
weather_.Add( "VRYHOT", "vryhot" );
weather.Add( "FAIR", "fair" );
weather . Add( ""RNSNOW™, *"‘rnsnow™ );
weather . Add( "'SHWRS™, *showers™ );
weather_.Add( "WINDY", "windy" );
weather_.Add( ""NOINFO", "noinfo" );
weather.Add( "MISG", "noinfo™ );
weather.Add( "DRZL"™, "‘rain™ );
weather _Add( ""HAZE™, "‘noinfo™ );
weather_Add( ""SMOKE'™, "‘mcloudy' );
weather_.Add( ""SNOWSHWRS'™, "‘snow" );
weather.Add( "FLRRYS™, "'snow™ );
weather .Add( "FOG™, "noinfo™ );

// create the font for the text output
Font font = new Font( "Courier New'", 8, FontStyle.Bold );

// for every city
for ( int i = 0; i < cities.Count; i++ )

// use array citylLabels to find the next Label
Label currentCity = citylLabels[ i1 ];

//use ArrayList cities to find the next CityWeather object
CityWeather city = ( CityWeather ) cities[ i ];

// set current Label®s image to image

// corresponding to the city"s weather condition -

// find correct image name in Hashtable weather

currentCity.Image = new Bitmap( @"images\" +
weather[ city.Description.Trim() ] + ".png" );
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86 currentCity.Font = font; // set font of Label

87 currentCity.ForeColor = Color._White;

88

89 // set Label"s text to city name and temperature

90 currentCity.Text="\r\n " + city.CityName + city.Temperature;
91 } // end for

92 } 7/ end method WeatherClientForm_Load
93 } // end class WeatherClientForm

(92-20 ) WeatherClientForm_Load
HTTP 23
HTTPChannal
24

Report Report 28-27
Connect . Reportinfo
.Report RemotingServices

localhost
WeatherServer . URL
31 . URL

) Reportinfo CityWeather ArrayList
CityWeather cities .(64-14

.Traveler’'s Forcast

(Labels)

Hashtable

34
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CityWeather

Weather Client

Hashtable

cities

Text

THE WEATHER FETCHER

ALBANY WY

ANCHORACGE

ATLANTA

ATLANTIC CITY

BOSTON

BUEFALD

BUELINGTON VT

CHARLESTON WV

CHARLOTTE

50/65

&7/30

6076

6130
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44-35

47

91-73

76

79

87-86
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o filez///C:/SVUBooks2007/Networks Programminy

Presz Enter to terminate server.
Data from HUS Web =ite:
MOCLDY

6583
LA/65 MOCLDY
71-86 PTCLDY
6689 PTCLDY
6798 PTCLDY
6076 SUNNY
6388 TSTRMS
6287 PTCLDY
6198 PTCLDY
6082 PTCLDY
6476 PTCLDY
72,94 PTCLDY
6294 PTCLDY
L9-82 PTCLDY
FALLS 65188 PTCLDY
HOHOLULU 7589
HOUSTOM TNTCNTL /88
6892
86,1089
6686
8091
62,82
7584
78-91
7189
6894
ho92
8-91
88,1108
6181

SUHHY

TSTRMS
PTCLDY
URYHOT
PTCLDY
PTCLDY
PTCLDY
TSTRMS
PTCLDY
MOCLDY
PTCLDY
TSTRMS
PTCLDY
SUNNY

PFTCLDY

HARTFORD SPGFLD 65789 i PTCLDY
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-National Weather Service

2 National Data - NOAA's National Weather Service - Microsoft Internet Explorer |:||E||E|

File Edit Wiew Favorites Tools Help a.
) - J : p — »

L) Back. </ @ @ \-i;j /IT\] Search “;:5-‘ Favorites @ D:é -~ |;"]

Address @ http: f{fwww . weather.gov fview fnational php?prodtype =traveler V| Go Links **

weather.gov .

IWVIGE)

Home = Products = Mational Data =

aoo
FPUS1Z EWNH 142244
TAV1Z

TRAVELERS FORECAST TABLE...PART 2 OF 3
NWS HYDROMETEOROLOGICAT, PREDICTION CENTEER CAMP SPR
€3¢ PM EDT SAT JUL 14 24007

TEMPERATURES INDICATE DAYTIME HIGH...NIGHTTIME LOW
B INDICATES TEMPERATURES BELOW ZERO

FORECAST FORECAST
SUNM....JUL 15 MON....JUL 16
CITY WEL LO/HI WER LO/HI
ATLBAENY NY MOCLDY &5/83 PTCLDY 59/84
ANCHORAGE MOCLDY 50/65 PTCLDY 52/67
ATLANTZ PTCLDY 71/86 PTCLDY 70/87
ATLANTIC CITY PTCLDY &&/89 PTCLDY 66/90
BOSTON PTCLDY &7/90 SUNNY 66/80
BUFFALD SUNNY 60/76 PTCLDY 5&/79

BURLINGTON VT TSTEMS 63/80 PTCLDY 55/77

CHARLESTON WV PTCLDY 62/87 PTCLDY &5/86

CHARLOTTE PTCLDY &1/90 MOCLDY &5/88
|

ﬂ Internet

[
(£

L[S
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