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Introduction
For this assignment the task was to create a game on Microsoft Visual Studio 2017 which in this guess is a number guessing game and add in multiplayer functionality to it by using Transmission Control Protocol also known as TCP, User Datagram Protocol also known as UDP and also using Multi-threading.  
Overview of TCP
The TCP protocol is the standard way to create and enable a conversation between two computers over a network this allows programs which are running on the computers to exchange data with each other [1],  once the connection is created the connection will stay open once the programs have finished sending data to each other. 
The TCP protocol has seven layers to it they are the
1. Physical layer which actually creates the link between the user and the server by using a binary transmission.
2. Data link Layer its function is to allow access to media.
3. Network Layer its function is that it holds addresses and finds the best path to allow connection.
4. Transport layer which allows end to end connection over a network [2]. 
5.  Session Layer which allows multiple computers to communicate between each other. 
6. Presentation Layer mainly takes care of the information which is being sent over the network. 
7. Application Layer is the layer which allows the user or software application to access the network the main application protocol is the Hyper Text Transfer Protocol [3].
The advantages of using TCP is firstly standardization this means all computers communicate to each other by using one universally known protocol which all computers know. The next is that TCP gives every computer which is on a network a specific address which is the IP address the main implementation of IP addressing is IPv4 [4]. 
Another advantage is the connection between two users so when a computer wants to communicate it sends a request to another computer over the network once that request has been received by another computer it sends a request back this allows the computers to communicate with each other, all the information is exchanged on this connection which reduces information loss [4]. 
The main disadvantage of using TCP is that it is really slow at exchanging information between the two users due to all the seven layers it has to go through. 




UDP
The UDP protocol is an alternative way for two clients to communicate over a network, unlike TCP which uses host to host connection UDP uses process to process communication. UDP allows applications to send messages or more commonly known as datagrams to each other.
Sometimes these data packets get lost on the way but most of the time UDP doesn’t mind because if for example in a real time application packet lost is more convenient than having to wait for the packet to be resent again. 
Unlike TCP which waits for a response from the host UDP does not wait it will send the datagrams across the network regardless of a network hand shake is there or not, that’s why UDP is mainly used in multiplayer games. 
The main advantage of using UDP is that it’s much quicker than using TCP due to the fact UDP just sends and receives data and doesn’t really care where the data is put after that.
The main disadvantage of UDP though is that data loss is very common when using UDP and doesn’t resend the lost data which could be very valuable to the application. Another disadvantage is that it doesn’t know how much data it’s sending so its constantly sending large amounts of data, another disadvantage is that because UDP doesn’t have any error control it can’t detect if there’s any errors inside the data. 

Multi-threading
Multi-threading is the process of completing multiple threads at the same time, threads are the unit which an operating system assigns processor time to complete processes, every thread has an exception handler, a scheduling priority they also have multiple sets of structures which are used to save thread context until the thread is scheduled to be completed. 
Advantages of using multithreading the first is responsiveness so if a process is split up into multiple thread and one of the threads is there to complete the execution of the process then the output of the process will be given to the user much quicker [5]. Another advantage is resource sharing so all the code or data within a process are shared between all of the threads except for stacks and registers [5]. The last advantage is it speeds up the completion of a process because the process is divided up into a lot of threads and each thread is assigned a task which in turn then more processes can be done in a short amount of time [5].
The Disadvantages of using multithreading is actually coding it correctly because you are trying to split up a process into smaller bite size chunks, in turn it is also hard to keep track of all the little threads you have created.


Design of the game
The main concept of the game first the user will enter into a game lobby and say that they want to play then the user will play a number guessing game so the server will store a random number for the user to guess, the user will keep guessing the number until they get it right if the user gets it wrong the server will tell the user that they got it wrong, but if the user got the name right a congratulations screen will come up. 
Implementation
This section will show the implementation of the techniques talked about in the sections above. Sadly, due to time constraints no game logic was implemented into this project but the information that is being sent and received are characters and strings. 
TCP
[image: ]
In the screen shot above it shows the server listening for the client to connect next to it shows the client choosing an option whether the client wants to play the game or to end the game, the client said that they want to play the game so the client code sends P (which is the play command) to the server the server receives the play command and then sends it back to the client to confirm that play mode will begin. 
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In the screenshot the exact same process is happening the server is listening for the but the user has chosen the E (which is the exit command) option when the client chooses this option the connection between the server and the client will close. 
UDP
[image: ]
In the screen shot above it shows the TCP working but once the client receives the P value from the server the client and the server both go into UDP mode once in UDP mode the client sends a string to the server the server does receive the string and does try to send one back to the client but for some unknown reason the client doesn’t seem to be receiving it.  
Evaluation
If this assignment was to be undertaken again the main aspect that try to be implemented is multi-threading the main threads would be how many guesses the client has made and would update each time the client has made a guess and another thread would be how long it would take the client to guess the random number.
Another aspect would be actually implementing the game logic itself which would be controlled by the UDP client and server. 
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Appendix
TcpServer.cpp
#include "pch.h"
#include "ServerTCP.h"

#define _CRT_SECURE_NO_WARNINGS  1

#include <iostream>
#include <ws2tcpip.h>
#include <stdlib.h>
#include <stdio.h>
#include <conio.h>
#include <time.h>

using namespace std;

#define DEFAULT_PORT "27015"
#define DEFAULT_BUFLEN 512

int main(int argc, char* argv[]) // calls the TCP server class 
{
	
	ServerTCP serverTcp;

	serverTcp.ServerMain();

}
ServerTCP.h
#pragma once

#include <iostream>
#include <ws2tcpip.h>
#include <stdlib.h>
#include <stdio.h>
#include <conio.h>
#include <time.h>

class ServerTCP
{
public:
	ServerTCP();
	~ServerTCP();
	void ServerMain();

#define DEFAULT_PORT "27015"
#define DEFAULT_BUFLEN 512



	WSADATA	wsaData;
	char	recvbuf[DEFAULT_BUFLEN];
	int		iResult;
	int		recvbuflen = DEFAULT_BUFLEN;
	

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

	// all headers needed for the code to work 
};

ServerTCP.cpp
#include "pch.h"
#include "ServerTCP.h"
#include"UdpServerClass.h"
#define _CRT_SECURE_NO_WARNINGS  1

#include <iostream>
#include <ws2tcpip.h>
#include <stdlib.h>
#include <stdio.h>
#include <conio.h>
#include <time.h>
#include <cstdlib>
#include <ctime>





using namespace std;

ServerTCP::ServerTCP()
{
}


ServerTCP::~ServerTCP()
{
}

void ServerTCP::ServerMain()
{

	// 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);

	}

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

	// For a server to accept client connections, it must be bound to a 
	// network address within the system. The following code demonstrates 
	// how to bind a socket that has already been created to an 
	// IP address and port. Client applications use the IP address and 
	// port to connect to the host network.
	// The sockaddr structure holds information regarding the address family,
	// IP address, and port number.
	//
	SOCKET ListenSocket = INVALID_SOCKET;
	SOCKET ClientSocket = INVALID_SOCKET;

	int iRcvdBytes = 0;

	// ****************************************
	// After initialization, a SOCKET object must be instantiated
	// ****************************************

	// Call the getaddrinfo function requesting the IP address for this
	// server. The application requests the socket type to be a 
	// stream socket for the TCP protocol.
	//
	// The getaddrinfo function is used to determine the values in the 
	// sockaddr structure:
	// - AF_INET is used to specify the IPv4 address family. 
	// - SOCK_STREAM is used to specify a stream socket. 
	// - IPPROTO_TCP is used to specify the TCP protocol . 
	// - AI_PASSIVE flag indicates the caller intends to use the returned 
	// socket address structure in a call to the bind function. 
	// When the AI_PASSIVE flag is set and nodename parameter to the 
	// getaddrinfo function is a NULL pointer, the IP address portion 
	// of the socket address structure is set to INADDR_ANY for 
	// IPv4 addresses or IN6ADDR_ANY_INIT for IPv6 addresses. 
	// - 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.
	//
	ZeroMemory(&hints, sizeof(hints));
	hints.ai_family = AF_INET;
	hints.ai_socktype = SOCK_STREAM;
	hints.ai_protocol = IPPROTO_TCP;
	hints.ai_flags = AI_PASSIVE;

	// Resolve the server address and port
	iResult = getaddrinfo(NULL, DEFAULT_PORT, &hints, &addressList);
	if (iResult != 0)
	{
		printf("getaddrinfo failed: %d\n", iResult);
		WSACleanup();

	}

	// Create a SOCKET for connecting to server
	ListenSocket = socket(addressList->ai_family, addressList->ai_socktype, addressList->ai_protocol);
	if (ListenSocket == INVALID_SOCKET)
	{
		printf("socket failed: %ld\n", WSAGetLastError());
		freeaddrinfo(addressList);
		WSACleanup();

	}

	BOOL bOptVal = TRUE;
	int bOptLen = sizeof(BOOL);

	if (setsockopt(ListenSocket, SOL_SOCKET, SO_REUSEADDR, (char*)&bOptVal, bOptLen) == SOCKET_ERROR)
	{
		printf("setsockopt failed: %d\n", WSAGetLastError());
		closesocket(ListenSocket);
		WSACleanup();

	}

	// Call the bind function (associate socket with local address), 
	// passing the created socket and sockaddr structure 
	// returned from the getaddrinfo function as parameters. 
	// Check for general errors.
	//
	// Setup the TCP listening socket
	//
	iResult = bind(ListenSocket, addressList->ai_addr, (int)addressList->ai_addrlen);
	if (iResult == SOCKET_ERROR)
	{
		printf("bind failed: %d\n", WSAGetLastError());
		freeaddrinfo(addressList);
		closesocket(ListenSocket);
		WSACleanup();

	}

	freeaddrinfo(addressList);
	//#####################################################################################################
	//while (!_kbhit())        // Loop until key pressed
	//{
	bool gameEnd = false; // this allows the game end to always be false which allows the while loop to keep constantly running 

	while (gameEnd == false) // while game end is false it will keep listening for a client
	{
		printf("\r\nListening for connection...");

		// After the socket is bound to an IP address and port on the system, 
		// the server must then listen on that IP address and port for 
		// incoming connection requests.
		// To listen on a socket call the listen function, passing the created 
		// socket and the maximum number of allowed connections to accept as 
		// parameters. Check for general errors.
		//
		iResult = listen(ListenSocket, SOMAXCONN);
		if (iResult == SOCKET_ERROR)
		{
			printf("listen failed: %d\n", WSAGetLastError());
			closesocket(ListenSocket);
			WSACleanup();

		}

		// Once the socket is listening for a connection, the program must 
		// handle connection requests on that socket.
		// To accept a connection on a socket, create a temporary SOCKET object 
		// called AcceptSocket for accepting connections.
		//

		// Create a continuous loop that checks for connections requests. 
		// If a connection request occurs, call the accept function to 
		// handle the request.
		//
		// Accept a client socket
		ClientSocket = accept(ListenSocket, NULL, NULL);
		if (ClientSocket == INVALID_SOCKET)
		{
			printf("accept failed: %d\n", WSAGetLastError());
			closesocket(ListenSocket);
			WSACleanup();

		}

		// 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.

		// Receive until the peer shuts down 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(ClientSocket, recvbuf, recvbuflen, 0);
		if (iResult > 0)
		{
			printf("Bytes received: %d Msg=%s\n", iResult, recvbuf);
			iRcvdBytes = iResult;
		}
		else if (iResult == 0)
			printf("Connection closing...\n");
		else
		{
			printf("recv failed: %d\n", WSAGetLastError());
			closesocket(ClientSocket);
			WSACleanup();

		}

		if (strcmp(recvbuf, "P") == 0 || strcmp(recvbuf, "p") == 0) // so if the server recieves P it will send it back to the user and will also call the UDP function as well 
		{

			// Echo the buffer back to the sender
			iResult = send(ClientSocket, recvbuf, iRcvdBytes, 0);
			if (iResult == SOCKET_ERROR)
			{
				printf("send failed: %d\n", WSAGetLastError());
				closesocket(ClientSocket);
				WSACleanup();

			}

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

			UdpServerClass udpServer;
			udpServer.UdpServerMain();

		}

		if (strcmp(recvbuf, "E") == 0) // so if the server recieves E game end will be true and will close its connection 
		{
			gameEnd = true;
		}

		//if (strcmp(recvbuf, "G") == 0)
		//{
		//	/*srand(time(0));

		//	num = rand() % 30 + 1;*/

		//	// Echo the buffer back to the sender
		//	iResult = send(ClientSocket, recvbuf, iRcvdBytes, 0);
		//	if (iResult == SOCKET_ERROR)
		//	{
		//		printf("send failed: %d\n", WSAGetLastError());
		//		closesocket(ClientSocket);
		//		WSACleanup();

		//	}

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

		//}
	}
	//} while (iResult > 0);



	// shutdown the connection since we're done
	// 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
	// For TCP sockets, a FIN will be sent after all data is sent 
	// and acknowledged by the receiver.
	// Other options are SD_RECEIVE and SD_BOTH.
	//
	iResult = shutdown(ClientSocket, SD_SEND);
	if (iResult == SOCKET_ERROR)
	{
		printf("shutdown failed: %d\n", WSAGetLastError());
		closesocket(ClientSocket);
		WSACleanup();

	}

	// cleanup
	closesocket(ClientSocket);
	//}
	// When the client connection has been accepted, close the 
	// original socket, transfer control from the temporary socket 
	// to the original socket, and stop checking for new connections.
	// No longer need server socket.
	//
	closesocket(ListenSocket);

	printf("\r\nHit key to exit");
	while (!_kbhit());

	WSACleanup();



}
UdpServerClass.cpp
#include "pch.h"
#include "UdpServerClass.h"

#include <iostream>
#include <ws2tcpip.h>
#include <stdlib.h>
#include <stdio.h>
#include <conio.h>

using namespace std; 


UdpServerClass::UdpServerClass()
{
}


UdpServerClass::~UdpServerClass()
{
}


void UdpServerClass::UdpServerMain()  
{
	// 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);
		
	}

	int			iRcvdBytes = 0;
	sockaddr_in	rx_addr;
	sockaddr_in sender_addr;
	int			iSenderAddrSize = sizeof(sender_addr);

	// Create a UDP datagram socket.
	// - AF_INET is used to specify the IPv4 address family. 
	// - SOCK_DGRAM Supports datagrams, which are connectionless, 
	//   unreliable buffers of a fixed (typically small)maximum length. 
	//   Uses the User Datagram Protocol (UDP). 
	//
	UdpSocket = socket(AF_INET, SOCK_DGRAM, IPPROTO_UDP);
	if (UdpSocket == INVALID_SOCKET)
	{
		printf("socket failed: %ld\n", WSAGetLastError());
		WSACleanup();
		
	}

	// Bind (i.e. associate to local address) the socket to ANY IP address 
	// but a specified "known" port number.
	// i.e. we can receive on any of our ethernet cards but the socket
	// will only receive those for the UDP port we specify.
	// Note: You can use a specific address if you wish.
	// e.g rx_addr.sin_addr.s_addr = inet_addr("194.10.10.1");		
	//
	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);
	iResult = bind(UdpSocket, (SOCKADDR *)&rx_addr, sizeof(rx_addr));
	if (iResult == SOCKET_ERROR)
	{
		printf("bind failed: %d\n", WSAGetLastError());
		closesocket(UdpSocket);
		WSACleanup();
		
	}


	// Receive datagram packet from socket.
	// Provide a sender address and length field, so that
	// we can get the address of the sender of this packet.
	// Returns number of bytes received or error.
	//
	iResult = recvfrom(UdpSocket,
		recvbuf,
		recvbuflen,
		0,
		(SOCKADDR *)&sender_addr,
		&iSenderAddrSize);

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

	printf("Bytes received: %d Msg=%s\n", iResult, recvbuf);

	if (strcmp(recvbuf, "hello server") == 0) // once the message from the client has been recieved the server will send a response 
	{
		const char *sendbuf = "hello client, server here I just got your message";
		iResult = sendto(UdpSocket,
			sendbuf,
			(int)strlen(sendbuf) + 1,
			0,							// flags - we never need them so zero them
			(SOCKADDR *)&sender_addr,
			iSenderAddrSize);
	}



	// Send the received buffer straight back to the
	// sender.
	//
	//iResult = sendto(UdpSocket,
	//	sendbuf,
	//	(int)strlen(sendbuf) + 1,
	//	0,							// flags - we never need them so zero them
	//	(SOCKADDR *)&sender_addr,
	//	iSenderAddrSize);

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

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

	// cleanup
	closesocket(UdpSocket);

	while (!_kbhit());

	WSACleanup();

}
UdpServerClass.h
#pragma once

#include <iostream>
#include <ws2tcpip.h>
#include <stdlib.h>
#include <stdio.h>
#include <conio.h>



class UdpServerClass
{
public:
	UdpServerClass();
	~UdpServerClass();
	void UdpServerMain();

	

#define DEFAULT_PORT "27015"
#define DEFAULT_BUFLEN 512

	WSADATA	wsaData;
	char	recvbuf[DEFAULT_BUFLEN];
	int		iResult;
	int		recvbuflen = DEFAULT_BUFLEN;
	SOCKET	UdpSocket = INVALID_SOCKET;

	struct addrinfo *addressList = NULL;
	struct addrinfo hints;

	// all headers needed for the code to work 
};
UdpClientClass.h
#pragma once
#include "pch.h"

#include <iostream>
#include <ws2tcpip.h>
#include <stdlib.h>
#include <stdio.h>
#include <conio.h>

class UdpClientClass
{
public:
	UdpClientClass();
	~UdpClientClass();
	void ClientUdpMain(); 



#define DEFAULT_PORT "27015"
#define DEFAULT_BUFLEN 512

	WSADATA	wsaData;
	char	recvbuf[DEFAULT_BUFLEN];
	int		iResult;
	int		recvbuflen = DEFAULT_BUFLEN;
	SOCKET	UdpSocket = INVALID_SOCKET;

	struct addrinfo *addressList = NULL;
	struct addrinfo hints;
	// all headers needed for the code to work 

};


UdpClientClass.cpp
#include "pch.h"
#include "UdpClientClass.h"


UdpClientClass::UdpClientClass()
{
}


UdpClientClass::~UdpClientClass()
{
}


void UdpClientClass::ClientUdpMain()
{


		// 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);
			
		}

		const char *sendbuf = "hello server"; // so the udp code is putting hello server into the send buffer this string will be sent to the server


		// ****************************************
		// 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 so that either an 
		// IPv6 or IPv4 address can be returned. The application does request 
		// the socket type to be a datagram socket for the UDP protocol.
		// - SOCK_DGRAM Supports datagrams, which are connectionless, 
		//   unreliable buffers of a fixed (typically small)maximum length. 
		//   Uses the User Datagram Protocol (UDP). 
		//
		// 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 (i.e. unspecified) 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 txAddr;	// Internet (_in i.e. IP) Address for socket
		// hostent* localHost;
		// char* localIP;
		// localHost = gethostbyname("");
		// localIP = inet_ntoa (*(struct in_addr *)*localHost->h_addr_list);
		// txAddr.sin_family = AF_INET;
		// txAddr.sin_addr.s_addr = inet_addr(localIP);
		// OR just this txAddr.sin_addr.s_addr = inet_addr("127.0.0.1");		
		// txAddr.sin_port = htons(5150);
		// sendto(SendSocket, SendBuf, BufLen, 0, 
		//			(SOCKADDR *) &txAddr, sizeof(txAddr));
		//
		ZeroMemory(&hints, sizeof(hints));
		hints.ai_family = AF_UNSPEC;
		hints.ai_socktype = SOCK_DGRAM;
		hints.ai_protocol = IPPROTO_UDP;

		// Using the hostname(or IP address) typed in by the user, use DNS to
		// Resolve the server address, the resultant address should use
		// the port number we provide.
		//
		iResult = getaddrinfo("127.0.0.1", DEFAULT_PORT, &hints, &addressList);
		if (iResult != 0)
		{
			printf("getaddrinfo failed: %d\n", iResult);
			WSACleanup();
			
		}

		// If we have a valid address then send a message to it.
		//
		if (addressList != NULL)
		{

			// Call the socket function and return its value to the ClientSocket 
			// 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
			UdpSocket = socket(addressList->ai_family,
				addressList->ai_socktype,
				addressList->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 (UdpSocket == INVALID_SOCKET)
			{
				printf("Error at socket(): %ld\n", WSAGetLastError());
				freeaddrinfo(addressList);
				WSACleanup();
				
			}

			// Note: We could use the connect() function for UDP. 
			// For a connectionless socket (for example, type SOCK_DGRAM), 
			// the operation performed by connect is merely to establish a 
			// default destination address that can be used on subsequent 
			// send/ WSASend and recv/ WSARecv calls.
			// Any datagrams received from an address other than the 
			// destination address specified will be discarded. If the address
			// member of the structure specified by name is all zeroes, 
			// the socket will be disconnected. Then, the default remote
			// address will be indeterminate, so send/ WSASend and recv/ WSARecv
			// calls will return the error code WSAENOTCONN. However, 
			// sendto/ WSASendTo and recvfrom/ WSARecvFrom can still be used. 
			// The default destination can be changed by simply calling 
			// connect again, even if the socket is already connected. 
			// Any datagrams queued for receipt are discarded if name is 
			// different from the previous connect.
			// Call the connect function, passing the created socket and the 
			// sockaddr structure as parameters. Check for general errors.
			//
			//iResult = connect( UdpSocket, addressList->ai_addr, (int)addressList->ai_addrlen);
			//if (iResult == SOCKET_ERROR) 
			//{
			//	closesocket(UdpSocket);
			//	UdpSocket = INVALID_SOCKET;
			//	printf("Unable to set default address!\n");
			//	freeaddrinfo(addressList);
			//	WSACleanup();
			//	return 1;
			//}
		}

		// Note: We don't need to bind the client socket because
		// we want it to create a dynamic port number, since the
		// well-known port numbers are only be used by the server.
		// The client always sends to a well known port number, the
		// server sends back the results to the dynamic port number
		// used by the client.
		// The dynamic port number is bound to the socket during a
		// call to sendto().
		//

		// Note: If you use connect() to setup a default address, you can
		// use the send and recv functions.
		// Both these functions return an integer value of the 
		// number of bytes sent or received, respectively, or an error. 


		// Send an initial buffer to a specific destination.
		// The to parameter can be any valid address in the socket's 
		// address family, including a broadcast or any multicast address. 
		// To send to a broadcast address, an application must have used
		// setsockopt with SO_BROADCAST enabled. Otherwise, sendto will 
		// fail with the error code WSAEACCES. For TCP/IP, an application 
		// can send to any multicast address (without becoming a group member).
		//
		iResult = sendto(UdpSocket,
			sendbuf,
			(int)strlen(sendbuf) + 1,
			0,							// flags - we never need them so zero them
			addressList->ai_addr,
			(int)addressList->ai_addrlen);

		if (iResult == SOCKET_ERROR) // this code actually sends the message to the server
		{
			printf("send failed: %d\n", WSAGetLastError());
			freeaddrinfo(addressList);
			closesocket(UdpSocket);
			WSACleanup();
			
		}

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

		// For fun!!, lets find out the dynamic port number used.
		//
		sockaddr_in client_addr;
		int			iClientAddrLen = sizeof(client_addr);
		iResult = getsockname(UdpSocket, (SOCKADDR *)&client_addr, &iClientAddrLen);
		if (iResult == SOCKET_ERROR)
		{
			printf("getsockname failed: %d\n", WSAGetLastError());
			freeaddrinfo(addressList);
			closesocket(UdpSocket);
			WSACleanup();
			
		}

		freeaddrinfo(addressList);

		// Receive a datagram packet from the socket.
		//
		iResult = recvfrom(UdpSocket,
			recvbuf,
			recvbuflen,
			0,			// flags we don't need, so set to zero
			NULL,
			NULL);

		if (iResult == SOCKET_ERROR) // this code sees if the recieving message from the server has failed 
		{
			printf("recv failed: %d\n", WSAGetLastError());
			closesocket(UdpSocket);
			WSACleanup();
			
		}
		printf("Bytes received: %d Msg=%s\n", iResult, recvbuf); // this bit of code prints what it has recieved

		// cleanup
		closesocket(UdpSocket);


		while (!_kbhit());

		WSACleanup();

		
}
TcpClient.cpp
#include "pch.h"
#include "UdpClientClass.h"

#define _CRT_SECURE_NO_WARNINGS  1

#include <iostream>
#include <ws2tcpip.h>
#include <stdlib.h>
#include <stdio.h>
#include <conio.h>
#include <time.h>

using namespace std;

#define DEFAULT_PORT "27015"
#define DEFAULT_BUFLEN 512

int main(int argc, char* argv[])
{
	WSADATA	wsaData;
	char	recvbuf[DEFAULT_BUFLEN];
	int		iResult;
	int		recvbuflen = DEFAULT_BUFLEN;

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

	const char   *serverName;

	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];
		serverName = "127.0.0.1";
	}

	// 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 input;
		printf("pick P to play, E to end"); //P to play E to end 
		scanf_s("%c", &input); //This bit of code scans in which character the user has chosen

		char sendbuf[1000];

		//sprintf(sendbuf, "%s %i", "1", clock());
		sprintf_s(sendbuf, "%c", input); // this bit of code takes the inputted character and stores it in the sendbuffer

		// ****************************************
		// 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);

		// check if connect socket is valid 
		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);

		// 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);

		if (strcmp(recvbuf, "P") == 0) // this bit of code compares whats in the string buffer with the character P and if the recieve buffer and the P are true then the if statement will call the udp client class 
		{
			UdpClientClass udpClient;

			udpClient.ClientUdpMain();
		
		}
		// 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;
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