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[bookmark: _Toc510105591]Section 1: Introduction

The concept of Multiplayer has been around since early 2000’s with the release of the PS2 and Xbox with multiple games joining one gaming session to play with one another. Today however, it has grown popular among the industry, with every game having a multiplayer component for players to engage with others across the world. Most often, TCP and UDP concepts are implemented in the form of lobby’s which is defined as a staging area where players are gathered and are given time to adjust their loadouts or settings before competing in a game session. In this report, all of the concepts, practise and code used to implement UDP and TCP servers will be examined as well as the results that have been encountered throughout the duration developing the network aspect of this assignment.





















[bookmark: _Toc510105592]Section 2: Gaming Network Multiplayer Concepts
The game “DreamBourne” is a text based maze that requires the player to get from the start position to the finish position. The game requires a networking component that allows other players to play the game. In this section, the network principles will be explored that were used for this game and the best practise that was used as well as alternatives that could be used. 

[bookmark: _Toc510105593]2.1: TCP and UDP
TCP and UDP are two of the common protocols used in games multiplayer. TCP (Transmission Control Protocol) is mostly used during browsing on the internet when packets of data are sent from one machine to the server using the IP protocol hence TCP/IP. UDP (User Datagram Protocol) is another important internet protocol. The use for these two protocols is that the UDP is used primarily for the game session created while the TCP is used for the game lobbies, a place where players are gathered before entering the game session. 

The main advantage of using TCP is the assurance that data is not lost when transmitted between the client and server. UDP does not guarantee that packets of data will be received by the server hence important information is only sent via TCP. However, it does not respect data records while UDP does.


[bookmark: _Toc510105595]2.2: Best Practise
In the field of networking, it is important to cite a number of elements that are part of how to perform the best practise. The first, when dealing with strings, it is important to provide a terminating character. Terminating characters are designed to make sure that the array is not exceeded past its size and content while used in any iteration method. The consequence of this is that the application will end in a fatal error. 






[bookmark: _Toc510105596]Section 3: Implementation
The previous section introduces the concepts in Multiplayer Gaming as well as the network principles and best practises are discussed. In this section, the principles and best practises are put into practise to develop a multiplayer text based maze game. This section also examines some of the problems, both rare and common that have been encountered during the process as well as a solution to address it.

[bookmark: _Toc510105597]3.1 The Game
The game is a text based maze game. Two rooms are created, a 16x16 and 32x32. The first room is straight forward while the second contains enemies that will move at random. The player must reach the exit indicated as “F” and avoid the enemies, also known as Dream Eaters. 

In terms of networking, the games information are transmitted to the server. These information includes the player position, enemy position and current health of the player. These are sent in form of strings, stored in buffers that are used in the sprint function.

[bookmark: _Toc510105599]3.2 Tools
The networking aspect of this assignment is done in WinSock, an API that is designed for developers to implement networking applications on the windows platform. This is also known as Socket programming, a method that allows developers to create sockets that establishes a connection between the client and the server to ensure that data is transferred from. 

[bookmark: _Toc510105600]3.3 Best Practises 
One of the common practises, is terminating connection between the client and the server. At the end of the process, when the socket is no longer needed and all of the data are sent are received, the socket must be closed down. This is done by utilizing close Socket function. This comes after the transmission between client and server is terminated.
In terms of sending messages, there are three ways to utilize. The first, pack and unpack. This is used in the UDP aspect of the assignment. 

Another practise that was used in this assignment was string splitting. String Splitting is a method where the string that is sent to the server is split into sub strings. It removes any form of “:” from the string and is presented in an array. In this case it would be the send buffer, an array where strings are stored before they are sent to the server. The justification behind this method being used is due to the use of sending strings only. Sprintf is a function that is used to send messages to the server. This could also be used to send strings to the server, however, because integer values are being used in this scenario, Splitting strings is suitable.  

[bookmark: _Toc510105601]3.4 Code in Action
While all the tools and best practises are stated above, it is important to demonstrate how they all come together. UDP is used for the game session while the TCP is used to handle the data that comes in and out of player lobbies. However, another important aspect to note, the sending and retrieving data must be inspected closely in this instance as there is a chance that the string could either be lost or never received. 





















[bookmark: _Toc510105602]Section 4: Conclusion

This report summarizes the principles and best practises when implementing a multiplayer component in a game. This report also explores into the errors that were encountered during the implementation process. The game utilises the protocols of both TCP and UDP. The TCP handles the player and enemy positions as well as the current health of the player. The method used to send messages from the client to server is used via string splitting. Overall, great insight in transmitting messages has been gained. Future work includes usage of multi-threading in the game aspect. 





















[bookmark: _Toc510105603]Section 5: Appendix
The appendix section of this assignment provides the code that has been developed for this assignment. This includes the game code for the maze, the TCP (both client and server) and the UDP.

Maze.h
#pragma once
#include <iostream>
#include <time.h>
using namespace std;

extern void SendMessage(char *sendbuf);
extern void SendPositionUpdate(int posX, int posY);

class Maze
{



	struct character
	{
		int X;
		int Y;
		char symbol;
		int health = 3;
	}player;
private:
	char maze[16][16] = { '#','#','#','#','#','#','#','#','#','#','#','#','#','#','#','#', //initalise the array to contain * that represents the hedge do this for four rows
		'#','P',' ',' ',' ',' ',' ',' ',' ','#','#','#',' ',' ',' ','#',
		'#','#',' ','#','#','#','#','#',' ',' ',' ',' ',' ','#',' ','#',
		'#','#',' ',' ','#',' ','#','#','#','#','#','#','#','#',' ','#',
		'#','#','#',' ',' ',' ','#','#','#','#','#','#',' ',' ',' ','#',
		'#','#','#','#','#','#','#','#','#','#','#',' ',' ','#','#','#',
		'#','#','#','#','#','#','#','#','#','#','#',' ','#','#','#','#',
		'#','#','#','#','#','#','#','#','#',' ',' ',' ',' ',' ','#','#',
		'#',' ',' ','#','#','#','#','#','#',' ','#','#','#',' ','#','#',
		'#','#',' ',' ','#','#','#','#',' ',' ','#','#',' ',' ','#','#',
		'#','#','#',' ','#','#','#',' ',' ','#','#','#',' ','#','#','#',
		'#','#','#',' ','#','#','#',' ','#','#','#','#',' ',' ',' ','#',
		'#','#','#',' ','#',' ',' ',' ',' ',' ',' ','#','#','#','#','#',
		'#','#','#',' ','#',' ','#',' ','#','#',' ',' ',' ',' ','#','#',
		'#','#','#',' ',' ',' ','#',' ','#','#',' ','#','#',' ',' ','#',
		'#','#','#','#','#','#','#','F','#','#','#','#','#','#','#','#' };

	bool update = false;
	char key = 'd';

public:
	Maze();
	~Maze();

	void display(void);
	void makeMove(void);
	int GetPlayerX(void);
	int GetPlayerY(void);
	void checkWin(void);

};


Maze.cpp
#include "Maze.h"
#include "stdafx.h"
Maze::Maze()
{
	player.X = 1;
	player.Y = 1;
	player.symbol = 'P';
}


Maze::~Maze()
{
}

void Maze::display(void)
{
	for (int i = 0; i < 16; i++)
	{

		for (int j = 0; j < 16; j++)
		{
			cout << maze[i][j];
		}
		cout << "\n";
	}
	makeMove();
}



void Maze::makeMove(void)
{
	while (key != 'q') // as long as move_key is not q then this loop will run and thereby everysingle little thing, which is happening in the maze
	{
		cin >> key;
		update = true; 

		if (update == true) 
		{
			system("CLS");



			maze[player.X][player.Y] = player.symbol;
			for (int i = 0; i < 16; i++)
			{

				for (int j = 0; j < 16; j++)
				{
					cout << maze[i][j];
				}
				cout << "\n";
			}

			cout << endl << endl << endl << "____________________\n \n";
			update = false;
		}



		switch (key) // different key pressed in order to move the player and to see if the player collides with a # or an enemy
					 // it will be printed out the "player's" location, because the game are asynchron
					 // it will also be printed if the player hits a wall
		{
		case 'w':
			update = true;
			if (maze[player.X - 1][player.Y] != '#')
			{
				maze[player.X][player.Y] = ' ';
				player.X--; //move left
				printf("X: %d Y: %d", player.X, player.Y);
			}
			else
				cout << "You hit a wall \n";
			break;

		case 'a':

			update = true;
			if (maze[player.X][player.Y - 1] != '#')
			{
				maze[player.X][player.Y] = ' ';
				player.Y--;

				printf("X: %d Y: %d", player.X, player.Y);
			}
			else
				cout << "  you hit a wall \n";
			break;
		case 's':
			update = true;
			if (maze[player.X + 1][player.Y] != '#')
			{
				maze[player.X][player.Y] = ' ';
				player.X++;
				printf("X: %d Y: %d", player.X, player.Y);
			}
			else
				cout << "You hit a wall \n";
			break;

		case 'd':


			update = true;
			if (maze[player.X][player.Y + 1] != '#')
			{
				maze[player.X][player.Y] = ' ';
				player.Y++;
				printf("X: %d Y: %d", player.X, player.Y);
			}
			else
				cout << "You hit a wall \n";
			break;
		}

		SendPositionUpdate(player.X, player.Y);
	}

	//If the player has reached the end of the maze
}

int Maze::GetPlayerX(void)
{
	
	printf("X: %d", player.X);

	return player.X;
}

int Maze::GetPlayerY(void)
{

	printf("Y: %d", player.Y);

	return player.X;
}

void Maze::checkWin(void)
{
	//Check the symbol to the finishing symbol
	if ('P' == 'F')
	{
		printf("You Reached the End of the Maze \n");
		system("Pause");
	}

}

TCP Client.cpp
// UDPexample.cpp : Defines the entry point for the console application.
//
// Add WS2_32.lib to the Additional Dependencies for the Linker
//

#include "stdafx.h"
#include <winsock2.h>
#include <ws2tcpip.h>
#include <stdlib.h>
#include <stdio.h>
#include <conio.h>
#include <time.h>

#define DEFAULT_PORT "27015"
#define DEFAULT_BUFLEN 512
#define DEFAULT_PLAYERPOS 2

void SendMessage(char *sendbuf);
void SendPositionUpdate(int posX, int posY);


int _tmain(int argc, _TCHAR* argv[])
{
	WSADATA	wsaData;
	int iResult;

	iResult = WSAStartup(MAKEWORD(2, 2), &wsaData);
	if (iResult != 0) 
	{
		printf("WSAStartup failed: %d\n", iResult);
		return 1;
	}

	Maze myMaze; //Used to create and display the maze
	SendPositionUpdate(myMaze.GetPlayerX(), myMaze.GetPlayerY());
	myMaze.display();

	WSACleanup();
}

//
//int _tmain(int argc, _TCHAR* argv[])
//{
//	WSADATA	wsaData;
//	char	recvbuf[DEFAULT_BUFLEN];
//	int		iResult;
//	int		recvbuflen = DEFAULT_BUFLEN;
//	
//
//	
//
//	struct addrinfo *addressList = NULL;
//	struct addrinfo *ptr = NULL;
//	struct addrinfo hints;
//
//    TCHAR   *serverName;
//	Maze myMaze; //Used to create and display the maze
//	if(argc<2)
//	{
//		printf("usage: %s server-name\r\n", argv[0]);
//        printf("Using loopback address instead..\r\n");
//		serverName = "127.0.0.1";
//	}
//    else
//    {
//		serverName = argv[1];
//    }
//
//	// Initialize Winsock
//	// The WSAStartup function is called to initiate use of WS2_32.lib.
//	// The WSADATA structure contains information about the Windows Sockets 
//	// implementation. The MAKEWORD(2,2) parameter of WSAStartup makes a 
//	// request for the version of Winsock on the system, and sets the passed 
//	// version as the highest version of Windows Sockets support that the 
//	// caller can use.
//	//
//	iResult = WSAStartup(MAKEWORD(2,2), &wsaData);
//	if (iResult != 0) 
//	{
//		printf("WSAStartup failed: %d\n", iResult);
//		return 1;
//	}
//
//	while(!_kbhit())        // Loop until key pressed
//	{
//		// For a client to communicate on a network, it must connect to a server.
//		// Start by connecting to a socket.
//		//
//		SOCKET ConnectSocket = INVALID_SOCKET;
//
//		char sendbuf[1000];
//		char PlayerPos[DEFAULT_PLAYERPOS]; //Declare an array to hold the position of the player in  the maze
//		int posX = myMaze.GetPlayerX();
//		int posY = myMaze.GetPlayerY();
//  //      sprintf(sendbuf, "%s %i", "this is a test", clock());
//		//sprintf(sendbuf, "%s %c", "Maze Ready", clock());
//		sprintf(sendbuf, "New Position:%i,%i", posX, posY);
//		// ****************************************
//		// After initialization, a SOCKET object must be instantiated
//		// ****************************************
//
//		// Call the getaddrinfo function requesting the IP address for the 
//		// server name passed on the command line. For this application, 
//		// the Internet address family is unspecified(AF_UNSPEC) so that either 
//		// an IPv6 or IPv4 address can be returned. The application does request 
//		// the socket type to be a stream socket for the TCP protocol.
//		//
//		// The getaddrinfo function provides protocol-independent translation 
//		// from an ANSI host name to an address.
//		//
//		// int WSAAPI getaddrinfo(	const char FAR* nodename, 
//		//							const char FAR* servname,
//		//							const struct addrinfo FAR* hints, 
//		//							struct addrinfo FAR** res);
//		// nodename = A pointer to a NULL-terminated ANSI string that contains 
//		// a host (node) name or a numeric host address string.
//		// For the Internet protocol, the numeric host address string is a 
//		// dotted-decimal IPv4 address or an IPv6 hex address.
//		// servname = A pointer to a NULL-terminated ANSI string that contains 
//		// either a service name or port number represented as a string
//		// hints = A pointer to an addrinfo structure that provides hints 
//		// about the type of socket the caller supports.
//		// res = Output. A pointer to a linked list of one or more addrinfo structures 
//		// that contains response information about the host. 
//		//
//		// The getaddrinfo function is used to determine the values in the 
//		// sockaddr structure:
//		//
//		// - AF_UNSPEC is used so either IPV6 or IPv4 addresses are possible 
//		// for Internet address family. 
//		// - the IP address of the server that the client will connect to. 
//		// - 27015 is the port number associated with the server that the client will connect to. 
//		//
//		// Returns a linked list of addresses, the memory for which must be
//		// freed by calling freeaddrinfo() when finished with.
//		//
//		// You may directly set an IP address by creating a sockaddr_in 
//		// object clientService and setting its values e.g.
//		// sockaddr_in clientService;
//		// hostent* localHost;
//		// char* localIP;
//		// localHost = gethostbyname("");
//		// localIP = inet_ntoa (*(struct in_addr *)*localHost->h_addr_list);
//		// clientService.sin_family = AF_INET;
//		// clientService.sin_addr.s_addr = inet_addr(localIP);
//		// OR just this clientService.sin_addr.s_addr = inet_addr("127.0.0.1");		
//		// clientService.sin_port = htons(5150);
//		// bind( ListenSocket,(SOCKADDR*) &clientService, sizeof(clientService) );
//		//
//		ZeroMemory(&hints, sizeof(hints));
//		hints.ai_family = AF_UNSPEC;
//		hints.ai_socktype = SOCK_STREAM;
//		hints.ai_protocol = IPPROTO_TCP;
//
//		// Using the hostname(or IP address) typed in by the user, use DNS to
//		// Resolve the server address. We pass a portnumber so that it can
//		// be included in the returned addresses.
//		//
//        iResult = getaddrinfo(serverName, DEFAULT_PORT, &hints, &addressList);
//		
//		if ( iResult != 0 ) 
//		{
//			printf("getaddrinfo failed: %d\n", iResult);
//			WSACleanup();
//			return 1;
//		}
//
//		// Attempt to connect to an address until one succeeds
//		for(ptr=addressList; ptr != NULL ;ptr=ptr->ai_next) 
//		{
//
//			// Call the socket function and return its value to the ConnectSocket 
//			// variable. For this application, use the Internet address family, 
//			// streaming sockets, and the TCP/IP protocol returned by the call to 
//			// getaddrinfo.
//			//
//
//			// Create a SOCKET for connecting to server
//			ConnectSocket = socket(ptr->ai_family, 
//									ptr->ai_socktype, 
//									ptr->ai_protocol);
//
//			// Check for errors to ensure that the socket is a valid socket.
//			// Error detection is a key part of successful networking code. 
//			// If the socket call fails, it returns INVALID_SOCKET. The if 
//			// statement in the previous code is used to catch any errors that may 
//			// have occurred while creating the socket. 
//			// WSAGetLastError returns an error number associated with the last error 
//			// that occurred.
//			// WSACleanup is used to terminate the use of the WS2_32 DLL.
//			//
//			if (ConnectSocket == INVALID_SOCKET) 
//			{
//				printf("Error at socket(): %ld\n", WSAGetLastError());
//				freeaddrinfo(addressList);
//				WSACleanup();
//				return 1;
//			}
//
//			// Call the connect function, passing the created socket and the 
//			// sockaddr structure as parameters. Check for general errors.
//
//			// Connect to server.
//			iResult = connect( ConnectSocket, ptr->ai_addr, (int)ptr->ai_addrlen);
//			if (iResult == SOCKET_ERROR) 
//			{
//				closesocket(ConnectSocket);
//				ConnectSocket = INVALID_SOCKET;
//				continue;
//			}
//			break;
//		}
//
//		freeaddrinfo(addressList);
//
//		if (ConnectSocket == INVALID_SOCKET) 
//		{
//			printf("Unable to connect to server!: %ld\n", WSAGetLastError());
//			WSACleanup();
//			return 1;
//		}
//
//		// The send and recv functions both return an integer value of the 
//		// number of bytes sent or received, respectively, or an error. 
//		// Each function also takes the same parameters: the active socket, 
//		// a char buffer, the number of bytes to send or receive, and any 
//		// flags to use.
//
//
//		// Send an initial buffer
//		//
//		iResult = send( ConnectSocket, sendbuf, (int)strlen(sendbuf)+1, 0 );
//		
//		if (iResult == SOCKET_ERROR) 
//		{
//			printf("send failed: %d\n", WSAGetLastError());
//			closesocket(ConnectSocket);
//			WSACleanup();
//			return 1;
//		}
//		
//		printf("Bytes Sent: %ld\n", iResult);
//		myMaze.display();
//		myMaze.makeMove();
//		
//		
//		
//
//		// shutdown the connection since no more data will be sent
//		// shutdown() acts like a close() but waits for the receiver
//		// to ACK the last data sent by the client.
//		// SD_SEND = no more sends allowed
//		//
//		iResult = shutdown(ConnectSocket, SD_SEND);
//		if (iResult == SOCKET_ERROR) 
//		{
//			printf("shutdown failed: %d\n", WSAGetLastError());
//			closesocket(ConnectSocket);
//			WSACleanup();
//			return 1;
//		}
//
//		// Receive until the peer closes the connection
//		do 
//		{
//            // Note: This bit of code is "broken".
//            // This code overwrites the contents of the buffer
//            // each time around the loop.
//            // Depending on your application, you should either
//            // keep a pointer into the buffer which is updated
//            // to the next position at which data should be
//            // stored in the buffer or create a new buffer
//            // each time you receive more data.
//            //
//			iResult = recv(ConnectSocket, recvbuf, recvbuflen, 0);
//			if ( iResult > 0 )
//				printf("Bytes received: %d Msg=%s\n", iResult, recvbuf);
//			else if ( iResult == 0 )
//				printf("Connection closed\n");
//			else
//				printf("recv failed: %d\n", WSAGetLastError());
//
//		} while( iResult > 0 );
//
//		// cleanup
//        /* WARNING: DO NOT OVER USE TCP CONNECTIONS BY OPENING
//        AND CLOSING THE SOCKETS TOO QUICKLY.
//        Use UDP instead if you want to send large amounts of sporadic
//        data.
//        If you want to send a lot of data using TCP, keep the connection 
//        open and use multiple sends. This is also more efficient because
//        the overhead of the connection process is quite significant.
//        However, you should need keep the socket open for long periods
//        so this is not always possible.
//        Instead, use socket pooling to avoid closing the sockets.
//
//        Alternatively, you could modify "MaxUserPort" and
//        "TcpTimedWaitDelay".
//        Increase the default MaxUserPort setting and reduce the 
//        TcpTimedWaitDelay setting so that you do not run out of 
//        client anonymous ports. For example, you can set the 
//        MaxUserPort setting to 20000 and set the TcpTimedWaitDelay 
//        setting to 30. A lower TcpTimedWaitDelay setting means that 
//        the sockets wait in the TIME_WAIT state for less time. 
//        A higher MaxUserPort setting means that you can have more 
//        sockets in the TIME_WAIT state.
//        Note that if you adjust the MaxUserPort or TcpTimedWaitDelay 
//        setting, you must restart Microsoft Windows for the new setting 
//        to take effect.
//        http://blogs.technet.com/tristank/archive/2008/03/11/maxuserport-what-it-is-what-it-does-when-it-s-important.aspx
//        Explanation of Problem:
//        =======================
//        The Winsock control will get an error after a Connect method
//        is called if the same local port has been used within the 
//        past four minutes. 
//        The Windows socket control does not have the ability to set the 
//        socket option SO_REUSEADDR. This option allows the socket to be 
//        bound to an address that is already in use. 
//        When you close the handle to a socket, some additional 
//        negotiation goes on between the client and the server. The socket 
//        will wait for up to two times the maximum time that windows would 
//        wait to receive an acknowledgement from the other end of the 
//        socket that closed the port. By default, this option is set 
//        to two minutes. Therefore, Windows may wait up to four minutes 
//        before the port is actually released. 
//        This makes that specific port unavailable until it is actually 
//        released.
//        If you are not using socket pooling, and/or your request model 
//        is something like one request = one outbound TCP connection 
//        (or more!).
//        In this type of scenario, you can run out of ephemeral ports 
//        (between 1024 and MaxUserPort) very quickly, and the problem 
//        will scale with the load applied to the system, particularly 
//        if a socket is acquired and abandoned with every request. 
//        */
//		closesocket(ConnectSocket);
//	}
//
//    printf("\r\nHit key to exit");
//	while(!_kbhit());
//
//	WSACleanup();
//
//	return 0;
//}

void SendPositionUpdate(int posX, int posY)
{
	char sendbuf[1000];
	sprintf(sendbuf, "New Position:%i,%i", posX, posY);
	SendMessage(sendbuf);
}

void SendMessage(char *sendbuf)
{
	int		iResult;
	struct addrinfo *addressList = NULL;
	struct addrinfo *ptr = NULL;
	struct addrinfo hints;

	TCHAR   *serverName = "127.0.0.1";
	SOCKET ConnectSocket = INVALID_SOCKET;

	ZeroMemory(&hints, sizeof(hints));
	hints.ai_family = AF_UNSPEC;
	hints.ai_socktype = SOCK_STREAM;
	hints.ai_protocol = IPPROTO_TCP;

	iResult = getaddrinfo(serverName, DEFAULT_PORT, &hints, &addressList);

	if (iResult != 0)
	{
		printf("getaddrinfo failed: %d\n", iResult);
		WSACleanup();
		return;
	}

	// Attempt to connect to an address until one succeeds
	for (ptr = addressList; ptr != NULL; ptr = ptr->ai_next)
	{
		ConnectSocket = socket(ptr->ai_family,
			ptr->ai_socktype,
			ptr->ai_protocol);

		if (ConnectSocket == INVALID_SOCKET)
		{
			printf("Error at socket(): %ld\n", WSAGetLastError());
			freeaddrinfo(addressList);
			WSACleanup();
			return;
		}

		iResult = connect(ConnectSocket, ptr->ai_addr, (int)ptr->ai_addrlen);
		if (iResult == SOCKET_ERROR)
		{
			closesocket(ConnectSocket);
			ConnectSocket = INVALID_SOCKET;
			continue;
		}
		break;
	}

	freeaddrinfo(addressList);

	if (ConnectSocket == INVALID_SOCKET)
	{
		printf("Unable to connect to server!: %ld\n", WSAGetLastError());
		WSACleanup();
		return;
	}

	iResult = send(ConnectSocket, sendbuf, (int)strlen(sendbuf) + 1, 0);

	if (iResult == SOCKET_ERROR)
	{
		printf("send failed: %d\n", WSAGetLastError());
		closesocket(ConnectSocket);
		WSACleanup();
		return;
	}

	printf("Bytes Sent: %ld\n", iResult);

	iResult = shutdown(ConnectSocket, SD_SEND);
	if (iResult == SOCKET_ERROR)
	{
		printf("shutdown failed: %d\n", WSAGetLastError());
		closesocket(ConnectSocket);
		WSACleanup();
		return;
	}

	closesocket(ConnectSocket);
}








TCPServer2.cpp
#include "stdafx.h"
#include <winsock2.h>
#include <ws2tcpip.h>
#include <stdlib.h>
#include <stdio.h>
#include <conio.h>

#define DEFAULT_PORT "27015"
#define DEFAULT_BUFLEN 512

int _tmain(int argc, _TCHAR* argv[])
{
	WSADATA	wsaData;
	char	recvbuf[DEFAULT_BUFLEN];
	int		iResult;
	int iResult2; //for Client 2
	int		recvbuflen = DEFAULT_BUFLEN;
	Maze myMaze; //Create a maze object


	struct addrinfo *addressList = NULL;
	struct addrinfo *ptr = NULL;
	struct addrinfo hints;

	//Start up the server
	iResult = WSAStartup(MAKEWORD(2, 2), &wsaData);

	printf("Starting server... \n");


	//Set up the sockets
	SOCKET ListenSocket = INVALID_SOCKET;

	SOCKET ClientSocket = INVALID_SOCKET;


	int iRcvdBytes = 0;

	ZeroMemory(&hints, sizeof(hints));
	hints.ai_family = AF_INET; //
	hints.ai_socktype = SOCK_STREAM; //Set the socktype to stream
	hints.ai_protocol = IPPROTO_TCP; //Set the protocol to TCP
	hints.ai_flags = AI_PASSIVE; //Set the flags to passive

	iResult = getaddrinfo(NULL, DEFAULT_PORT, &hints, &addressList); //get the address information 

	ListenSocket = socket(addressList->ai_family,
		addressList->ai_socktype,
		addressList->ai_protocol);

	BOOL optVal = TRUE;
	int optLen = sizeof(BOOL);
	setsockopt(ListenSocket, SOL_SOCKET, SO_REUSEADDR, (char*)&optVal, optLen);
	//Bind to the DEFAULT_PORT
	iResult = bind(ListenSocket, addressList->ai_addr, (int)addressList->ai_addrlen);
	//Free the address list to avoid memory leaks
	freeaddrinfo(addressList);

	while (!_kbhit()) //while the keyboard has not been hit
	{
		printf("Listening for connection........ \r\n"); //listen for connection for the client
		printf("Waiting for Clients to Connect \n");
		iResult = listen(ListenSocket, SOMAXCONN);
		//Server is prepared to accept incoming connections
		ClientSocket = accept(ListenSocket, NULL, NULL); //Accept the socket for Client 1

		//SHOULD SPIN OFF A NEW THREAD TO HANDLE clientSocket

		//YOU NEED TO FIGURE OUT HOW TO CORRECTLY READ THE DATA AS IT IS STREAMED IN
		//For both Client 1 and Client 2
		do
		{
			iResult = recv(ClientSocket, recvbuf, recvbuflen, 0); //Look at 0 (Flags)

			if (iResult > 0)
			{
				printf("Bytes Receieved: %d Msg=%s\r\n", iResult, recvbuf);
				printf("Client 1 is connected to the server \n");
				iRcvdBytes = iResult; //Remember number of bytes recieved
				//Display the maze back to the client 
				myMaze.display();
			}
			else if (iResult == 0)
			{
				printf("Connection Closing... \r\n");
			}
			else
			{
				printf("recv failed : %d\r\n", WSAGetLastError());
			}


		} while (iResult = 0);


		//Echo Back What we got from the client
		//sendbuf = recvBuf

		printf("Bytes sent: %ld\r\n", iResult2); //print the number of bytes sent
		printf("Current Player Position");
		iResult = shutdown(ClientSocket, SD_SEND);
		//SHOULD LOOP READING FOR INCOMING DATA IN CASE
		//CLIENT IS STILL ENDING

		closesocket(ClientSocket);




		closesocket(ListenSocket);


		printf("Hit Key to exit \r\n");

		while (!kbhit());

		WSACleanup(); //Cleanup when the application is terminated

		return 0;
	}
}






























UDPClient.cpp
#include "stdafx.h"
#include <winsock2.h>
#include <ws2tcpip.h>
#include <stdlib.h>
#include <stdio.h>
#include <conio.h>

#define DEFAULT_PORT "27015"

void SendUDPString(char *txData)
{
	SOCKET UdpSocket = INVALID_SOCKET;

	TCHAR *serverName = "127.0.0.1";
	struct addrinfo *addressList = NULL;
	struct addrinfo hints;

	ZeroMemory(&hints, sizeof(hints));
	hints.ai_family = AF_UNSPEC;
	hints.ai_socktype = SOCK_DGRAM;
	hints.ai_protocol = IPPROTO_UDP;

	getaddrinfo(serverName, DEFAULT_PORT, &hints, &addressList);

	if (addressList != NULL)
	{

		UdpSocket = socket(addressList->ai_family,
			addressList->ai_socktype,
			addressList->ai_protocol);
	}

	sendto(UdpSocket,
		txData,
		(int)strlen(txData) + 1,
		0, // flags - we never need them so zero them
		addressList->ai_addr,
		(int)addressList->ai_addrlen);

	freeaddrinfo(addressList);

	closesocket(UdpSocket);
}

void SendUDPMove(int pos)
{
	char sendbuff[100];
	sprintf(sendbuff, "Move:%i", pos);
	SendUDPString(sendbuff);
}

void SendUDPPosition(int x, int y)
{
	char sendbuff[100];
	sprintf(sendbuff, "New Position:%i,%i", x, y);
	SendUDPString(sendbuff);
}


UDPServer.cpp
#include "stdafx.h"
#include <winsock2.h>
#include <ws2tcpip.h>
#include <stdlib.h>
#include <stdio.h>
#include <conio.h>

#define DEFAULT_PORT "27015"

bool SplitString(char *str, const char *delimiter, char **text);
bool SplitString(const char *delimiter, char **text);
bool SplitToNumber(char *str, const char *delimiter, int *number);
bool SplitToNumber(const char *delimiter, int *number);

SOCKET UDPServerStart()
{
	SOCKET UdpSocket = INVALID_SOCKET;
	sockaddr_in rx_addr;

	UdpSocket = socket(AF_INET, SOCK_DGRAM, IPPROTO_UDP);

	rx_addr.sin_family = AF_INET;
	rx_addr.sin_port = htons((u_short)atol(DEFAULT_PORT));
	rx_addr.sin_addr.s_addr = htonl(INADDR_ANY);
	bind(UdpSocket, (SOCKADDR *)&rx_addr, sizeof(rx_addr));

	return UdpSocket;
}

void UdpServerStop(SOCKET UdpSocket)
{
	closesocket(UdpSocket);
}

void ReceiveUDPString(SOCKET UdpSocket, char *rxData, int rxDataLen)
{

	recvfrom(UdpSocket,
		rxData,
		rxDataLen,
		0,
		NULL,
		NULL);
}

bool ReceiveUDPMove(SOCKET UdpSocket, int *pos)
{
	char recvbuf[100];
	char *name;

	ReceiveUDPString(UdpSocket, recvbuf, 100);

	if (SplitString(recvbuf, ":", &name))
	{
		if (strncmp(name, "Move", 1) == 0)
		{
			if (SplitToNumber("", pos))
			{
				return true;
			}
		}
	}

	return false;
}

bool ReceiveUDPPosition(SOCKET UdpSocket, int *x, int *y)
{
	char recvbuf[100];
	char *name;

	ReceiveUDPString(UdpSocket, recvbuf, 100);

	if (SplitString(recvbuf, ":", &name))
	{
		if (strncmp(name, "New Position", 1) == 0)
		{
			if (SplitToNumber(",", x) && SplitToNumber(",", y))
			{
				return true;
			}
		}
	}

	return false;
}
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