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In this report there will be a very brief overview of TCP, UDP and multi-threading, followed by a quick introduction to the application that has been created for this assignment, as well as the design and techniques that were used to create it.
[bookmark: _Toc5395856]Brief Overview

[bookmark: _Toc5395857]TCP Protocol
Transmission control protocol, TCP for short, is a connection-oriented protocol. This means that a connection between the two applications needs to be established and maintained until each applications have finished exchanging messages [1]. TCP is meant to provide error free data transfer.
[bookmark: _Toc5395858]UDP Protocol
User Datagram Protocol is an alternate communications protocol to TCP. They both run on top of the internet protocol[2]. UDP is a connectionless protocol because a direct connection between two applications is not needed before any data can be transferred. It is an ideal protocol for any network application that requires low latency, such as video games and video calls[2].
[bookmark: _Toc5395859]Multi-Threading

Multi-threading is when the CPU is able to switch resources between threads to allow for concurrent execution of threads[3]. This is beneficial to a networking application as it allows for data to be sent and received at the same time that data is being processed and manipulated.
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The game that has been created for this project is a simple 2D shooter game in which the player will be able to move and shoot in any direction. The player will also have to avoid and kill “zombies” in order to gain points. It is an endless shooter, which means that the game will continue for as long as the player can survive. Future versions of the game will save the high score of a player to a file, which will display on screen whenever they are logged in to their account.  The game is created using a series of classes (object oriented) in both the client and server application.
[bookmark: _Toc5395861]Main menu

The application begins with a main menu which users will be able to navigate by entering data when prompted by the server. The user can create an account or can login to an existing account. Once the player has successfully logged in to an account they will have an option to play the game, which will immediately start the game, and an option to exit which will exit the application. This can bee seen in the images below. 
[image: ]
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Once the game has started the player will spawn in the centre of the screen. They will be able to move around using the w, a, s and d keys and will also be able to shoot in the direction of the mouse by clicking where they want to shoot. The player will have infinite bullets, having limited bullets was considered but was not suitable for the game being made. Along with the player will spawn 25 zombies which will be in random positions. After experimentation 25 seemed to be and optimal number of zombies at once for the scale of the game. They will immediately begin to move towards the player, the ai of the zombies will compare the distance from the player of all 4 surrounding cells and will move to the cell that is closest to the player. The player can kill a zombie by shooting it 5 times. This will cause the players score increases by 1 and a new zombie will spawn in a random position to replace the one just killed. This allows for the game to be endless. If the zombie gets too close to the player, then the player will take damage. If the players health drops to 0, the game ends. The game has HUD (heads up display) which shows the player the current score, their current health and their name. As stated, prior, in future the game will also display the player’s highest score on the HUD. The game can be seen briefly below.
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The TCP aspect of this project comes in the form of the main menu. The main menu allows the player to login or create an account. Providing the user has successfully logged in they will be given the option to play the game or exit. The players accounts are stored in a file, this allows users to log in to the same account they have created even after the application has been closed. The main menu is split across both the server and the client applications.
 The server handles all the data and inputs from the user. It contains the file I/O which is used to save and retrieve user details. The server messages that the server sends to the client in the menu are laid out in a linear manner and contain while loops and if statements to allow for the user to return to the initial screen if they decide they want to choose a different option or if they make a mistake.
The client contains a while loop which will repeatedly wait for a user input and send the input to the server. This will continue until the server sends the message “login successful” to the client. This will then allow the user to make one final input, which will be whether to start or exit the game, after which the game will enter the UDP section of the game. This input will also determine what the server does next. 
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Any game data that is sent by the client or server is sent using UDP. This is any data outside of the menu, such as player positions, player health, enemy positions and so on. In order to send this data from one application to the other without any data loss, the data must first be packed. Like data will be packed together. For example, all data associated with the player will be packed into a message structure specifically for the player. However, before sending any data that application will need to create and pack a preamble. This is a message structure which contains the code for the message structure that is about to be sent. The receive functions for UDP on both client and server are set up so that they will expect a preamble to be sent first. The application will unpack the preamble and will use the code to know which unpack function to use for the next data packet that is being sent. For example, If the client wants to send the coordinates of a mouse click to the server it will need to create a preamble containing the code for bullets, then pack and send the preamble to the server. The server would unpack the preamble and enter a switch case containing instructions on how to unpack and handle the next packet that is received. If the preamble contained the code for bullet it will tell the server that it will need to use the unpack bullet function to get the correct data from the packet. The data is sent along with the length of the packet, this helps to not avoid data loss.
The client application will only really send data which has been inputted by the user, this being key inputs for movement and mouse clicks for shooting. The client is mostly receiving data from the server which it will use to render the game client side using openGL.
The server application will be updating the positions of all entities whether that is because of user input or because of the AI’s movement. Any data that is updated is immediately sent to the client for rendering. 
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For this game, both the client and the server are multi-threaded.  This allows for multiple things to happen at the same time. For instance, the server needs to be multi-threaded so that the game can still run in the background while it waits for the users input. This allows the enemy entities and the bullets to move continuously even if the player has stopped moving. The server and client both contain two threads.
 The first thread on the server is the main thread. This thread will wait to receive data if the player is still alive. The data for bullets and enemies are unpacked and stored. However, the data that contains the players input is used immediately and sent straight back to the client with the updated player values.  The other thread on the server will continuously update the positions of the enemies and the bullets, it will also continuously check for collisions and will update values accordingly if a collision occurs. 
The first thread on the client is the main thread, this will run the main game loop, which displays the game to the user. It also handles the players input. The second thread on the client will continuously wait to receive data from the server. Since the server is constantly sending data until the game is over the receive needed to be on a separate thread as to not disrupt gameplay. 
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#pragma once
//gloabl values
struct vec2{
	float x, y;
};

#define GRIDSIZE 800
#define ZOMBIEAMOUNT 25
#define MAXBULLETS 10
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#pragma once
#include "globals.h"
#include "math.h"


class mathFunc
{
public:
	mathFunc();
	~mathFunc();

	//distacne calculation
	float distanceCalc(vec2 pos, vec2 source);
	//normalise function
	vec2 normalise(vec2 a);
	//length between two points
	float length(vec2 a);
};
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#pragma once

typedef struct
{
	unsigned short code;	//Type of message
	unsigned short length;	//Length of message
}MESSAGE_PREAMBLE;

#define PREAMBLE_LENGTH 4	//4 bytes (2 x unsigned short)

//Code values
#define MESSAGE_CODE_INIT		  0
#define MESSAGE_CODE_BULLET		  1
#define MESSAGE_CODE_RUBBISH	  2
#define MESSAGE_CODE_PLAYER		  3
#define MESSAGE_CODE_ZOMBIE		  4
#define MESSAGE_CODE_MOVE		  5

typedef struct
{
	
	unsigned int x;
	unsigned int y;
	unsigned int dirX;
	unsigned int dirY;
	unsigned int bullNum;

}MESSAGE_BULLET;//message structure for bullet


typedef struct
{
	unsigned char username[20];
	unsigned int x;
	unsigned int y;
	unsigned short health;
	unsigned short score;
}MESSAGE_PLAYER;//message structure for players

typedef struct
{
	unsigned int damage;
	unsigned int x;
	unsigned int y;
	unsigned short health;
	unsigned int zomNum;


}MESSAGE_ZOMBIE;//message structure for zombies

typedef struct
{
	char direction[20];

}MESSAGE_MOVEMENT;//message structure for player movement
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#pragma once


#define PackBytes(bf, bytes, len) \
	memcpy(bf, bytes, len); \
	bf += len;

#define PackLong(bf, l) \
    *bf++ = (l >> 24) & 0xFF; \
    *bf++ = (l >> 16) & 0xFF; \
    *bf++ = (l >> 8) & 0xFF; \
    *bf++ = l & 0xFF;    

#define PackShort(bf, s) \
    *bf++ = (s >> 8) & 0xFF; \
    *bf++ = s & 0xFF;    

#define PackByte(bf, b) \
    *bf++ = b;    

// UNPACKING

#define UnpackBytes(bf, bytes, len) \
    memcpy(bytes, bf, len); \
    bf += len;

#define UnpackLong(bf, l) \
    l = (*bf++ << 24); \
    l += (*bf++ << 16); \
    l += (*bf++ << 8); \
    l += *bf++;

#define UnpackShort(bf, s) \
    s = (*bf++ << 8); \
    s += *bf++;

#define UnpackByte(bf, b) \
    b = *bf++;
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#pragma once


#define PackBytes(bf, bytes, len) \
	memcpy(bf, bytes, len); \
	bf += len;

#define PackLong(bf, l) \
    *bf++ = (l >> 24) & 0xFF; \
    *bf++ = (l >> 16) & 0xFF; \
    *bf++ = (l >> 8) & 0xFF; \
    *bf++ = l & 0xFF;    

#define PackShort(bf, s) \
    *bf++ = (s >> 8) & 0xFF; \
    *bf++ = s & 0xFF;    

#define PackByte(bf, b) \
    *bf++ = b;    

// UNPACKING

#define UnpackBytes(bf, bytes, len) \
    memcpy(bytes, bf, len); \
    bf += len;

#define UnpackLong(bf, l) \
    l = (*bf++ << 24); \
    l += (*bf++ << 16); \
    l += (*bf++ << 8); \
    l += *bf++;

#define UnpackShort(bf, s) \
    s = (*bf++ << 8); \
    s += *bf++;

#define UnpackByte(bf, b) \
    b = *bf++;
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#pragma once

#define _CRT_SECURE_NO_WARNINGS  1
#include <iostream>
#include <stdlib.h>
#include <stdio.h>
#include <conio.h>
#include "PackUnpack.h"
#include <ws2tcpip.h>
#include "messages.h"

using namespace std;

#define DEFAULT_PORT "27015"
#define DEFAULT_BUFLEN 512


class udpclient
{
private:
	WSADATA	wsaData;
	char	recvbuf[DEFAULT_BUFLEN];
	int		iResult;
	int		recvbuflen = DEFAULT_BUFLEN;
	SOCKET	UdpSocket = INVALID_SOCKET;

	
	struct addrinfo hints;

	MESSAGE_BULLET b;
	MESSAGE_PLAYER p;
	MESSAGE_ZOMBIE zombie;
	MESSAGE_MOVEMENT d;

public:
	



	unsigned char sendbuf[1000];
	unsigned short buflen;

	void requestInfo();
	void updatePlayer(char*,int,int,int);
	void updateZombie(int, int, int, int);
	void sendData(char* buffer, int len);
	char* receiveData();
	void closeConnection();
	void zombieInfo();
	void preamble(int code);
	void movement(char*);
	void bulletSpawn(int, int, int, int);
	udpclient();
	~udpclient();




	unsigned short PackPreamble(MESSAGE_PREAMBLE *preamb, unsigned char *buf);
	unsigned short UnpackPreamble(MESSAGE_PREAMBLE *preamb, unsigned char *buf);
	unsigned short PackBullet(MESSAGE_BULLET *bullet, unsigned char *buf);
	unsigned short PackPlayer(MESSAGE_PLAYER *player, unsigned char *buf);
	unsigned short UnpackPlayer(MESSAGE_PLAYER *player, unsigned char *buf);
	unsigned short UnpackBullet(MESSAGE_BULLET *bullet, unsigned char *buf);

	unsigned short PackMove(MESSAGE_MOVEMENT *move, unsigned char *buf);
	unsigned short UnpackZombie(MESSAGE_ZOMBIE *zombie, unsigned char *buff);
};
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#include "pch.h"

struct vec2 {
	int x, y;
};
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#include "pch.h"
#include "start.h"
#include <stdio.h>
#include <stdlib.h>
#include "glut.h"
#include "math.h"
#include <iostream>
#include <string>
#include <fstream>
#include "mathFunc.h"
#include "globals.h"
#include <conio.h>

#define _CRT_SECURE_NO_WARNINGS  1
#pragma warning(disable:4996)

start s;
udpclient u;

using namespace std;

bool play = false;
bool keys[256];
////// Global Variables
MESSAGE_PLAYER jerry;
MESSAGE_ZOMBIE zombie[ZOMBIEAMOUNT];
MESSAGE_BULLET b [MAXBULLETS];

int zomCount = 0;
int bullCount = 0;
char playerName[100];
int damagecounter = 0;
int shootDelay = 0;
const int maxGrid = GRIDSIZE * GRIDSIZE; //size of the grid
vec2 gridArray[GRIDSIZE][GRIDSIZE]; //grid for display
void display(void);//used for rendering grid
void drawBox(float w, float h, float l); // called by display to draw grid cells
void reshape(int w, int h);//used for changing window size
void glutSetup(int argc, char** argv);
void messageType();
int turn = 0;
// XZ position of the camera
float x = GRIDSIZE / 2, z = 15;


int terminate_app = 0;
LPCTSTR semaphorename = (LPCTSTR)"FirstSemaphore";


DWORD WINAPI ThreadProc(LPVOID lpParameter)
{
	HANDLE  semaphorehdl;


	semaphorehdl = OpenSemaphore(SYNCHRONIZE | SEMAPHORE_MODIFY_STATE, FALSE, semaphorename);

	while (jerry.health > 0)
	{
		
		WaitForSingleObject(semaphorehdl, INFINITE);
		messageType(); //receive message
		
		ReleaseSemaphore(semaphorehdl, 1, NULL);
		glutPostRedisplay();
		if (terminate_app)
			break;
	}

	return 0;
}


int main()
{
	while (play == false)
	{
		char* tempbuf = s.menu();

		if (strcmp(tempbuf, "Loading Game") == 0)
		{
			//char playerbuf[1000] = "player1";
			u.requestInfo();//sends preamble asking for init values
			play = true;
		}
		if (strcmp(tempbuf, "Closing!") == 0)
		{
			exit(0);
		}
	}
	//receiving data to init game
	////////////////
	messageType();// player
	strcpy(playerName, (char*)jerry.username);
	for (int i = 0; i < ZOMBIEAMOUNT; i++)// enemies
	{
		messageType();
	}
	///////////////////
	int argc = 1;
	char *argv[1] = { (char*)"Zombies" };

	glutSetup(argc, argv);//calls glut main loop

}

void messageType()
{
	//receive preamble first to know how to unpack the messages from server
	MESSAGE_PREAMBLE temp;
	char* buffer = u.receiveData();
	u.UnpackPreamble(&temp, (unsigned char*)buffer);
	//cout << temp.code << endl << temp.length << endl;
	switch (temp.code)
	{
	case MESSAGE_CODE_INIT:
	{


		break;
	}
	case MESSAGE_CODE_PLAYER:
	{
		//receive data and unpack
		MESSAGE_PLAYER  temp;
		char* buffer = u.receiveData();
		u.UnpackPlayer(&temp, (unsigned char*)buffer);
		memcpy(jerry.username, temp.username, sizeof(temp.username));
		jerry.x = temp.x;
		jerry.y = temp.y;
		jerry.health = temp.health;
		jerry.score = temp.score;
		//cout << jerry.name << endl << jerry.pos.x << endl << jerry.pos.y << endl << jerry.health << endl;
		break;
	}
	case MESSAGE_CODE_ZOMBIE:
	{
		//receive data and unpack
		MESSAGE_ZOMBIE  temp;
		char* buffer = u.receiveData();
		u.UnpackZombie(&temp, (unsigned char*)buffer);
		zombie[temp.zomNum].damage = temp.damage;
		zombie[temp.zomNum].x = temp.x;
		zombie[temp.zomNum].y = temp.y;
		zombie[temp.zomNum].health = temp.health;

		//cout << zombie[temp.zomNum].damage << endl << zombie[temp.zomNum].pos.x << endl << zombie[temp.zomNum].pos.y << endl << zombie[temp.zomNum].health << endl;
		//zomCount++;
		break;
	}
	case MESSAGE_CODE_BULLET:
	{
		//receive data and unpack
		MESSAGE_BULLET temp;
		char* buffer = u.receiveData();
		u.UnpackBullet(&temp, (unsigned char*)buffer);
		b[temp.bullNum].x = temp.x;
		b[temp.bullNum].y = temp.y;
		
	}
	default:
		break;
	}
}
void drawBox(float w, float h, float l)
//drawBox
//***************************************************************************
//This function first translates a further x,y,z units then draws a box of
//width w, height h, length l
{
	glPushMatrix();       //save modelview 
	w = w / 2.0; h = h / 2.0; l = l / 2.0; //adjust values so centre is in middle of box
	//draw faces of box
	glBegin(GL_POLYGON);
	glVertex3f(w, l, h);
	glVertex3f(w, l, -h);
	glVertex3f(-w, l, -h);
	glVertex3f(-w, l, h);

	glVertex3f(w, l, h);
	glVertex3f(-w, l, h);
	glVertex3f(-w, -l, h);
	glVertex3f(w, -l, h);

	glVertex3f(w, l, h);
	glVertex3f(w, -l, h);
	glVertex3f(w, -l, -h);
	glVertex3f(w, l, -h);

	glVertex3f(-w, l, h);
	glVertex3f(-w, l, -h);
	glVertex3f(-w, -l, -h);
	glVertex3f(-w, -l, h);

	glVertex3f(-w, -l, h);
	glVertex3f(-w, -l, -h);
	glVertex3f(w, -l, -h);
	glVertex3f(w, -l, h);

	glVertex3f(w, -l, -h);
	glVertex3f(-w, -l, -h);
	glVertex3f(-w, l, -h);
	glVertex3f(w, l, -h);
	glEnd();
	glPopMatrix();   //restore previous modelview matrix so leaving things as you found them 
}
void shoot(float x, float y)
{

	/*b[bullCount].shoot(jerry.pos);
	b[bullCount].moveX = x;
	b[bullCount].moveY = y;
	bullCount++;

	if (bullCount >= MAXBULLETS)
		bullCount = 0;*/
}
void playerInput()
{
	//player inputs for movement are sent to server
	HANDLE  semaphorehdl;
	semaphorehdl = CreateSemaphore(NULL, 1, 1, semaphorename);
	if (keys['w'] == true)
	{
		WaitForSingleObject(semaphorehdl, INFINITE);
		u.movement((char*)"w");

		ReleaseSemaphore(semaphorehdl, 1, NULL);
	}
	if (keys['s'] == true)
	{
		WaitForSingleObject(semaphorehdl, INFINITE);
		u.movement((char*)"s");

		ReleaseSemaphore(semaphorehdl, 1, NULL);
	}
	if (keys['a'] == true)
	{
		WaitForSingleObject(semaphorehdl, INFINITE);
		u.movement((char*)"a");

		ReleaseSemaphore(semaphorehdl, 1, NULL);
	}
	if (keys['d'] == true)
	{
		WaitForSingleObject(semaphorehdl, INFINITE);
		u.movement((char*)"d");

		ReleaseSemaphore(semaphorehdl, 1, NULL);
	}
	
}


void drawStrokeText(char*string, int x, int y, int z, float scale)
{
	//function to render text on openGL window, 
	//this function was foun on the following website
	/*http://www.codersource.net/2011/01/27/displaying-text-opengl-tutorial-5/ */
	char *c;
	glPushMatrix();
	glTranslatef(x, y + 8, z);
	glScalef(scale, scale, z);

	for (c = string; *c != '.'; c++)
	{
		glutStrokeCharacter(GLUT_STROKE_ROMAN, *c);
	}
	glPopMatrix();
}

void display()
{
	glClear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT);		// clear screen and depth buffer
	glLoadIdentity();										// reset modelview matrix
	//drawBitmapText((char * )"Osama Hosam's OpenGL Tutorials", 200, 200, 0);
	
	

	//gluLookAt(GRIDSIZE / 2, GRIDSIZE/2, GRIDSIZE, GRIDSIZE / 2, GRIDSIZE / 2, 50, 0.0, 1.0, 0.0); //reset camera position
	gluLookAt(0.0, 0.0, 1.0, 0.0, 0.0, 0.0, 0.0, 1.0, 0.0); //reset camera position

	//glRotatef(turn,1.0,0.0,0.0);
	//turn++;

	glTranslatef(0.5, 0.5, 0.5);  //move by x,y and z units


	for (int i = 0; i < ZOMBIEAMOUNT; i++)
	{
		glPushMatrix(); //save current position/orientation, etc.
		glColor3f(1.0, 0.0, 0.0);
		glTranslatef(zombie[i].x, zombie[i].y, 0);
		drawBox(20,1,20);  //draw 
		glPopMatrix();
	}

	for (int j = 0; j < MAXBULLETS; j++)
	{
		glPushMatrix(); //save current position/orientation, etc.
		glColor3f(0.3, 0.6, 0.5);
		glTranslatef(b[j].x, b[j].y, 0);
		glutSolidSphere(5, 10, 10);  //draw 
		glPopMatrix();
	}

	glPushMatrix(); //save current position/orientation, etc.
	glColor3f(0.0, 1.0, 0.0);
	glTranslatef(jerry.x, jerry.y, 0);
	glutSolidSphere(10, 10, 10);
	//draw 
	glPopMatrix();

	for (int i = 0; i < GRIDSIZE; i++)
	{
		for (int j = 0; j < GRIDSIZE; j++)
		{
			if (i == GRIDSIZE - 1 || i == 0 || j == GRIDSIZE - 1 || j == 0)
			{
				glPushMatrix();
				glColor3f(0.2, 0.2, 0.2);
				glTranslatef(i, j, 0);
				drawBox(10, 10, 10);
				glPopMatrix();
			}
		}
	}
	glColor3f(0, 1, 0);
	//function calls for rendering text
	char buf[100];
	snprintf(buf, 100, "Score : %d .", jerry.score);
	drawStrokeText((char*)buf, 575, 750, 0, 0.25);

	char buf1[100];
	snprintf(buf1, 100, "Health : %d .", jerry.health);
	drawStrokeText((char*)buf1, 25, 750, 0, 0.25);

	char buf2[100];
	snprintf(buf2, 100, "Player : %s .", playerName);
	drawStrokeText((char*)buf2, 25, 25, 0, 0.25);
	if (jerry.health <= 0)
	{
		glColor3f(0.8, 0, 0.5);
		char buf[100] = "GAME OVER!.";
		drawStrokeText((char*)buf,40, GRIDSIZE / 2, 0, 0.9);
		u.closeConnection();
	}
	

	glFlush();  //force drawing

	glutSwapBuffers();			// bring backbuffer to foreground
	//any errors then display error codes 
	GLenum errCode;
	const GLubyte *errString;
	if ((errCode = glGetError()) != GL_NO_ERROR)
	{
		errString = gluErrorString(errCode);
		fprintf(stderr, "OpenGL error : %s\n", errString);
	}

	playerInput();
	
}
void reshape(int w, int h)
//reshape
//************************************************************************
//OpenGL reshape callback is called when the window is resized
{
	glViewport(0, 0, (GLsizei)w, (GLsizei)h); //respecify size of view port to match new w and h
	glMatrixMode(GL_PROJECTION);  //go into projection mode
	glLoadIdentity();   //reset projection matrix
	glOrtho(0.0, GRIDSIZE, 0.0, GRIDSIZE, 0.0, 100.0); //defines orthoganal projection (parrallel
										   // viewing volume
										   // window limits of display
										   // left =0.0, right =2.0,
										   // bottom = 0.0, top = 2.0
										   // near =0.0, far = 100.0
	//gluPerspective(60.0,(GLfloat)w/(GLfloat)h,0.1,200.0);  //redefine projection matrix to match changes in w and h
	glMatrixMode(GL_MODELVIEW);  //switch back to modelview mode
	glLoadIdentity(); //reset modelview matrix
	gluLookAt(0.0, 0.0, 1.0, 0.0, 0.0, 0.0, 0.0, 1.0, 0.0); //reset camera position
}
void keyboardread(unsigned char key, int x, int y)
{
	//set the key the user is pressing to be true
	keys[key] = true;

}
void keyboardup(unsigned char key, int x, int y)
{
	//set any key not pressed to be false
	keys[key] = false;

}
void mouseClick(int button, int state, int x, int y)
{
	if (button == GLUT_LEFT_BUTTON && state == GLUT_DOWN)
	{
		HANDLE  semaphorehdl;
		semaphorehdl = CreateSemaphore(NULL, 1, 1, semaphorename);

		WaitForSingleObject(semaphorehdl, INFINITE);
		u.bulletSpawn(jerry.x, jerry.y, x, y);
		ReleaseSemaphore(semaphorehdl, 1, NULL);
		//float bullSpeed = 10;
		////y = GRIDSIZE - y;
		//float newY = GRIDSIZE - y;
		//float deltaX = x - jerry.pos.x;
		//float deltaY = newY - jerry.pos.y;
		//vec2 delts = { deltaX, deltaY };
		//delts = m.normalise(delts);
		//delts.x *= bullSpeed;
		//delts.y *= bullSpeed;

		//shoot(delts.x, delts.y);
	}
}
void glutSetup(int argc, char** argv)
{
	//glut main loop
	//initialises the thread
	HANDLE  semaphorehdl;
	HANDLE  threadhdl;


	semaphorehdl = CreateSemaphore(NULL, 1, 1, semaphorename);

	

	glutInit(&argc, argv);
	glutInitDisplayMode(GLUT_DOUBLE | GLUT_RGB | GLUT_DEPTH);
	glutInitWindowSize(GRIDSIZE, GRIDSIZE);
	glutInitWindowPosition(100, 100);
	glutCreateWindow(argv[0]);
	glutIgnoreKeyRepeat;
	glutKeyboardFunc(keyboardread);
	glutKeyboardUpFunc(keyboardup);
	glutMouseFunc(mouseClick);

	glutDisplayFunc(display);
	glutReshapeFunc(reshape);

	threadhdl = CreateThread(NULL, 0, ThreadProc, (LPVOID)0, 0, NULL);

	glutMainLoop();
}
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#include "pch.h"
#include "mathFunc.h"


mathFunc::mathFunc()
{
}


mathFunc::~mathFunc()
{
}

float mathFunc::distanceCalc(vec2 pos, vec2 source)//calculate distance
{
	float distance = 0;
	float changeX = 0;
	float changeY = 0;
	//pythag to find distance
	changeX = (pos.x - source.x) * (pos.x - source.x);
	changeY = (pos.y - source.y) * (pos.y - source.y);
	distance = sqrt((changeX)+(changeY));

	return distance;
}

float mathFunc::length(vec2 a)
{
	return sqrt(((a.x)*(a.x)) + ((a.y)*(a.y)));

}

vec2 mathFunc::normalise(vec2 a)
{
	float templen = length(a);
	a.x /= templen;
	a.y /= templen;
	return a;
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#include "pch.h"
#include "start.h"

#pragma warning(disable:4996)

start::start()
{
	WSAStartup(MAKEWORD(2, 2), &wsaData);
	
	
}


start::~start()
{	
}



char* start::menu()
{
	char sendbuf[1000] = "Connect to server";
	sendData(sendbuf, serverName);

	receiveData();

	//wait for user input, send to server and wait for response until response is "login successful"
	while (again == true)
	{
		
		char sendbuf[1000];
		cin.get(sendbuf, 1000);
		cin.clear();
		cin.ignore();

		sendData(sendbuf, serverName);
		system("cls");
		tempbuf = receiveData();

		if (strcmp(tempbuf, "login successful") == 0)
		{
			again = false;
		}
		
	}

	//final input asks for play or quit
	strcpy(sendbuf, "waiting");
	sendData(sendbuf, serverName);
	receiveData();

	sendbuf[1000];
	cin.get(sendbuf, 1000);
	cin.clear();
	cin.ignore();

	sendData(sendbuf, serverName);

	tempbuf = receiveData();

	WSACleanup();
	return tempbuf;
}

//send function
void start::sendData(char* message, const char* serverName)
{

	connectSocket = INVALID_SOCKET;
	ZeroMemory(&hints, sizeof(hints));
	hints.ai_family = AF_UNSPEC;
	hints.ai_socktype = SOCK_STREAM;
	hints.ai_protocol = IPPROTO_TCP;
	getaddrinfo(serverName, DEFAULT_PORT, &hints, &addressList);


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

	//Active open
	connect(connectSocket, addressList->ai_addr, (int)addressList->ai_addrlen);

	freeaddrinfo(addressList);


	iResult = send(connectSocket, message, (int)strlen(message) + 1, 0);

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

	shutdown(connectSocket, SD_SEND);

}

//receive function
char* start::receiveData()
{

	//BLOCK waiting to recieve reponse from server
	iResult = recv(connectSocket, recvbuf, recvbuflen, 0);

	if (iResult > 0)
	{
		//printf("Bytes received: %d msg: %s\n", iResult, recvbuf);
		printf("%s\n", recvbuf);
	}
	else if (iResult == 0)
	{
		printf("Connection closed by server");
	}
	else
	{
		printf("recv failed: %d\n", WSAGetLastError());
	}


	closesocket(connectSocket);

	return recvbuf;
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#include "pch.h"
#include "udpclient.h"


unsigned short udpclient::UnpackZombie(MESSAGE_ZOMBIE *zombie, unsigned char *buf)
{
	UnpackShort(buf, zombie->damage);
	UnpackLong(buf, zombie->x);
	UnpackLong(buf, zombie->y);
	UnpackShort(buf, zombie->health);
	UnpackLong(buf, zombie->zomNum);

	return  MESSAGE_CODE_ZOMBIE;
}
unsigned short udpclient::PackMove(MESSAGE_MOVEMENT *move, unsigned char *buf)
{
	unsigned short msglen;
	
	PackBytes(buf, move->direction, 10);

	msglen = sizeof(move->direction);

	return msglen;
}
unsigned short udpclient::PackPreamble(MESSAGE_PREAMBLE *preamb, unsigned char *buf)
{
	PackShort(buf, preamb->code);
	PackShort(buf, preamb->length);
	return PREAMBLE_LENGTH;
}
unsigned short udpclient::UnpackPreamble(MESSAGE_PREAMBLE *preamb, unsigned char *buf)
{
	UnpackShort(buf, preamb->code);
	UnpackShort(buf, preamb->length);
	return PREAMBLE_LENGTH;
}
unsigned short udpclient::PackBullet(MESSAGE_BULLET *bullet, unsigned char *buf)
{
	unsigned short bulLen;
	unsigned char *lenptr;

	lenptr = buf;

	PackLong(buf, bullet->x);
	PackLong(buf, bullet->y);
	PackLong(buf, bullet->dirX);
	PackLong(buf, bullet->dirY);
	//PackLong(buf, bullet->bullNum);


	bulLen = sizeof(unsigned long)
		+ sizeof(unsigned long)
		+ sizeof(unsigned long)
		+ sizeof(unsigned long)
		+ sizeof(unsigned long);


	return bulLen;
}
unsigned short udpclient::PackPlayer(MESSAGE_PLAYER *player, unsigned char *buf)
{
	unsigned short len;
	unsigned char *lenptr;

	lenptr = buf;

	PackBytes(buf, player->username, 20);
	PackLong(buf, player->x);
	PackLong(buf, player->y);
	PackShort(buf, player->health);
	PackShort(buf, player->score);


	len = sizeof(player->username)
		+ sizeof(unsigned long)
		+ sizeof(unsigned long)
		+ sizeof(unsigned short)
		+ sizeof(unsigned short);


	return len;
}
unsigned short udpclient::UnpackPlayer(MESSAGE_PLAYER *player, unsigned char *buf)
{
	UnpackBytes(buf, player->username, 20);
	UnpackLong(buf, player->x);
	UnpackLong(buf, player->y);
	UnpackShort(buf, player->health);
	UnpackShort(buf, player->score);

	return  MESSAGE_CODE_PLAYER;
}
unsigned short udpclient::UnpackBullet(MESSAGE_BULLET *bullet, unsigned char *buf)
{
	UnpackLong(buf, bullet->x);
	UnpackLong(buf, bullet->y);
	UnpackLong(buf, bullet->dirX);
	UnpackLong(buf, bullet->dirY);
	UnpackLong(buf, bullet->bullNum);

	return MESSAGE_CODE_BULLET;
}


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

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

}


udpclient::~udpclient()
{

}

void udpclient::requestInfo()
{
	//sends a preamble that establishes a connnection and tells the server to sen init values
	MESSAGE_PREAMBLE p;
	p.code = 0;
	p.length = 10;
	int preLen = PackPreamble(&p, sendbuf);
	sendData((char *)sendbuf, preLen);

	
}
void udpclient::zombieInfo()
{

}
//send function
void udpclient::sendData(char* buffer, int len)
{
	struct addrinfo *addressList = NULL;

	iResult = getaddrinfo("127.0.0.1", DEFAULT_PORT, &hints, &addressList);
	if (iResult != 0)
	{
		printf("getaddrinfo failed: %d\n", iResult);
		WSACleanup();
	}
	if (addressList != NULL)
	{
		// Create a SOCKET for connecting to server
		UdpSocket = socket(addressList->ai_family,
			addressList->ai_socktype,
			addressList->ai_protocol);


		// 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();

		}

	}
	iResult = sendto(UdpSocket,
		(char *)buffer,
		(int)len,
		0,							// flags - we never need them so zero them
		addressList->ai_addr,
		(int)addressList->ai_addrlen);
	printf("Bytes Sent: %ld\n", iResult);
	freeaddrinfo(addressList);

}

//receieve function
char* udpclient::receiveData()
{

	iResult = recvfrom(UdpSocket,
		recvbuf,
		recvbuflen,
		0,			// flags we don't need, so set to zero
		NULL,
		NULL);

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

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

	// cleanup
	return recvbuf;
}

//close udp connection
void udpclient::closeConnection()
{
	closesocket(UdpSocket);
	WSACleanup();
}

//sends a preamble
void udpclient::preamble(int code)
{
	MESSAGE_PREAMBLE p;
	p.code = code;
	p.length = 10;
	int preLen = PackPreamble(&p, sendbuf);
	sendData((char *)sendbuf, preLen);
}
//sends inputs from keyboard
void udpclient::movement(char* move)
{
	preamble(MESSAGE_CODE_MOVE);
	strcpy(d.direction,move);
	buflen = PackMove(&d, sendbuf);
	sendData((char *)sendbuf, buflen);

}
//send mouse inputs
void udpclient::bulletSpawn(int x, int y, int dirX, int dirY)
{
	preamble(MESSAGE_CODE_BULLET);
	b.x = x;
	b.y = y;
	b.dirX = dirX;
	b.dirY = dirY;
	buflen = PackBullet(&b, sendbuf);
	sendData((char *)sendbuf, buflen);
}
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#pragma once
#include "player.h"
#include <iostream>

class bullet
{
public:

	bullet();
	~bullet();
	vec2 pos = {NULL,NULL};
	float bullSpeed = 10;
	float moveX = 0;
	float moveY = 0;
	int damage = 20;
	void moveBullet();
	void shoot(vec2 p);
};
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#pragma once
#include "mathFunc.h"
#include "player.h"

class enemy
{
private:
	
	
public:
	float r = 1.0, g = 0.0, b = 0.0;
	int movement = 1;
	int damage = 10;
	int health = 100;
	bool dead = false;
	vec2 pos = {0,0};
	enemy();
	~enemy();
	mathFunc m;
	void nextMove(vec2 player);
	void takeDamage(int damage);
};
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#pragma once
#include "math.h"
#include "player.h"
class mathFunc
{
public:
	mathFunc();
	~mathFunc();

	float distanceCalc(vec2 pos, vec2 source);
	vec2 normalise(vec2 a);
	float length(vec2 a);
};
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#pragma once
#include <iostream>
#include "stdlib.h"
#include "stdio.h"
#include <string>
#include <ws2tcpip.h>
#include <conio.h>
#include <time.h>



using namespace std;

#define _CRT_SECURE_NO_WARNINGS  1

#define DEFAULT_PORT "27015"
#define DEFAULT_BUFLEN 512

class menu
{
private:
	int iRecvdBytes = 0;
	WSADATA	wsaData;
	char	recvbuf[DEFAULT_BUFLEN];
	int		iResult;
	int		recvbuflen = DEFAULT_BUFLEN;

	struct addrinfo *addressList = NULL;
	struct addrinfo *ptr = NULL;
	struct addrinfo hints;
	char password[1000];
	char nameCheck[1000];
	char passwordCheck[1000];
	SOCKET listenSocket = INVALID_SOCKET;
	SOCKET clientSocket = INVALID_SOCKET;
	
public:

	int highScore = 0;
	bool play = false;
	char name[1000];
	char buffer[1000];
	char genBuf[1000];
	char* clientBuff;
	
	
	menu();
	~menu();
	void startMenu();
	void mainMenu();
	void createAccount();
	void login();
	void sendData(char* message);
	char* receiveData();

};
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#pragma once

typedef struct
{
	unsigned short code;	//Type of message
	unsigned short length;	//Length of message
}MESSAGE_PREAMBLE;

#define PREAMBLE_LENGTH 4	//4 bytes (2 x unsigned short)

//Code values
#define MESSAGE_CODE_INIT		  0
#define MESSAGE_CODE_BULLET		  1
#define MESSAGE_CODE_RUBBISH	  2
#define MESSAGE_CODE_PLAYER		  3
#define MESSAGE_CODE_ZOMBIE		  4
#define MESSAGE_CODE_MOVE		  5
typedef struct
{
	unsigned int x;
	unsigned int y;
	unsigned int dirX;
	unsigned int dirY;
	unsigned int bullNum;



}MESSAGE_BULLET;

typedef struct
{
	unsigned char username[20];
	unsigned long longValue;
	unsigned short shortValue;
	unsigned char byteValue;
	int intValue;

	//Some variable length data
	unsigned short dataLength;
	unsigned char data[100];	//You don't really need this
}MESSAGE_RUBBISH;

typedef struct
{
	unsigned char username[20];
	unsigned int x;
	unsigned int y;
	unsigned short health;
	unsigned short score;

}MESSAGE_PLAYER;

typedef struct
{
	unsigned short damage;
	unsigned int x;
	unsigned int y;
	unsigned short health;
	unsigned int zomNum;
}MESSAGE_ZOMBIE;

typedef struct
{
	char direction[20];

}MESSAGE_MOVEMENT;
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#pragma once

#define PackBytes(bf, bytes, len) \
	memcpy(bf, bytes, len); \
	bf += len;

#define PackLong(bf, l) \
    *bf++ = (l >> 24) & 0xFF; \
    *bf++ = (l >> 16) & 0xFF; \
    *bf++ = (l >> 8) & 0xFF; \
    *bf++ = l & 0xFF;    

#define PackShort(bf, s) \
    *bf++ = (s >> 8) & 0xFF; \
    *bf++ = s & 0xFF;    

#define PackByte(bf, b) \
    *bf++ = b;    

// UNPACKING

#define UnpackBytes(bf, bytes, len) \
    memcpy(bytes, bf, len); \
    bf += len;

#define UnpackLong(bf, l) \
    l = (*bf++ << 24); \
    l += (*bf++ << 16); \
    l += (*bf++ << 8); \
    l += *bf++;

#define UnpackShort(bf, s) \
    s = (*bf++ << 8); \
    s += *bf++;

#define UnpackByte(bf, b) \
    b = *bf++;
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#pragma once
#include <iostream>

#define GRIDSIZE 800

struct vec2 {
	float x, y;
};

using namespace std;
class player
{
private:
	
	void die();
public:
	float health = 100;
	char name[20];
	bool dead = false;
	int score = 0;
	vec2 pos = { GRIDSIZE /2,GRIDSIZE /2};
	int moveDis = 10;
	player();
	~player();
	void moveUp();
	void moveDown();
	void moveLeft();
	void moveRight();
	void takeDamage();
	void attack();
	void updateScore();
	


	
};
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#pragma once

#define _CRT_SECURE_NO_WARNINGS  1

#include <iostream>
#include <ws2tcpip.h>
#include <stdlib.h>
#include <stdio.h>
#include <conio.h>
#include "PackUnpack.h"
#include "Messages.h"



using namespace std;

#define DEFAULT_PORT "27015"
#define DEFAULT_BUFLEN 512


class udpserver
{
public:
	WSADATA	wsaData;
	char	recvbuf[DEFAULT_BUFLEN];
	int		iResult;
	int		recvbuflen = DEFAULT_BUFLEN;
	SOCKET	UdpSocket = INVALID_SOCKET;

	struct addrinfo *addressList = NULL;
	struct addrinfo hints;

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

	unsigned short buflen;
	unsigned char sendbuf[1000];


	MESSAGE_BULLET b;
	MESSAGE_PLAYER player;
	MESSAGE_ZOMBIE zombie;

	udpserver();
	~udpserver();
	
	void sendData(char* buffer, int len);
	char* receiveData();
	void playerData(char* name, int x, int y, int health, int score);
	void zombieData(int damage, int x, int y, int health, int zomNum);
	void closeConnection();
	void preamble(int code);
	void bulletData(int x, int y, int dirX, int dirY, int bullCount);





	unsigned short PackPreamble(MESSAGE_PREAMBLE *preamb, unsigned char *buf);
	unsigned short UnpackPreamble(MESSAGE_PREAMBLE *preamb, unsigned char *buf);
	unsigned short PackBullet(MESSAGE_BULLET *bullet, unsigned char *buf);
	unsigned short PackPlayer(MESSAGE_PLAYER *player, unsigned char *buf);
	unsigned short UnpackPlayer(MESSAGE_PLAYER *player, unsigned char *buf);
	unsigned short UnpackBullet(MESSAGE_BULLET *bullet, unsigned char *buf);
	unsigned short PackRubbish(MESSAGE_RUBBISH *rubbish, unsigned char *buf);
	unsigned short UnpackRubbish(MESSAGE_RUBBISH *rubbish, unsigned char *buf);


	unsigned short UnpackMove(MESSAGE_MOVEMENT *move, char *buf);
	unsigned short PackZombie(MESSAGE_ZOMBIE *zombie, unsigned char *buff);

};
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#include "pch.h"
#include "bullet.h"



bullet::bullet()
{
}


bullet::~bullet()
{
}

void bullet::moveBullet()
{
	pos.x += moveX;
	pos.y += moveY;
}

void bullet::shoot(vec2 p)
{
	pos = p;
	
}
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#include "pch.h"
#include "enemy.h"


enemy::enemy()
{
}


enemy::~enemy()
{
}

void enemy::nextMove(vec2 player)
{
	vec2 up, down, left, right;
	float disUp = 0, disDown = 0, disLeft = 0, disRight = 0;

	up = { float(pos.x), float(pos.y + movement) };
	down = { float(pos.x), float(pos.y - movement) };
	left = { float(pos.x - movement), float(pos.y) };
	right = { float(pos.x + movement), float(pos.y) };

	disUp = m.distanceCalc(up, player);
	disDown = m.distanceCalc(down, player);
	disLeft = m.distanceCalc(left, player);
	disRight = m.distanceCalc(right, player);

	float minDis = 999;
	if (disUp < minDis)
	{
		minDis = disUp;
		pos = up;
	}
	if (disDown < minDis)
	{
		minDis = disDown;
		pos = down;
	}
	if (disLeft < minDis)
	{
		minDis = disLeft;
		pos = left;
	}
	if (disRight < minDis)
	{
		minDis = disRight;
		pos = right;
	}

	
}

void enemy::takeDamage(int damage)
{
	health -= damage;
	if (health <= 0)
	{
		dead = true;
		
	}
}
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#include "pch.h"
#include <conio.h>
#include "udpserver.h"
#include "player.h"
#include "enemy.h"
#include "menu.h"
#include "bullet.h"

#define ZOMBIEAMOUNT 25
#define MAXBULLETS 10
using namespace std;
void messageType();
void updateZombies();
void updateBullet();
void damageCheck();
enemy moveZomb(enemy, player);

menu m;
udpserver u;
player p;
enemy z[ZOMBIEAMOUNT];
mathFunc math;
bullet b[MAXBULLETS];
int bullCount = 0;
int zomCount = 0;
int damagecounter = 0;
int terminate_app = 0;

LPCTSTR semaphorename = (LPCTSTR)"FirstSemaphore";

DWORD WINAPI ThreadProc(LPVOID lpParameter)
{
	HANDLE  semaphorehdl;
	LONG    semaphorecount;

	semaphorehdl = OpenSemaphore(SYNCHRONIZE | SEMAPHORE_MODIFY_STATE, FALSE, semaphorename);

	while (!p.dead)
	{
		//update entity positions
		updateBullet();
		updateZombies();
		damageCheck();

		if (terminate_app)
			break;
	}

	return 0;
}




int main(int argc, char* argv[])
{
	m.startMenu();//call tcp menu
	messageType();//recieve function for initialisation
	HANDLE  semaphorehdl;
	HANDLE  threadhdl;
	
	LONG    semaphorecount;

	semaphorehdl = CreateSemaphore(NULL, 1, 1, semaphorename);

	threadhdl = CreateThread(NULL, 0, ThreadProc, (LPVOID)0, 0, NULL);
	while (!p.dead)
	{
		messageType();
	}

	//close down
	WaitForSingleObject(threadhdl, INFINITE);
	CloseHandle(threadhdl);
	CloseHandle(semaphorehdl);
		
	return 0;
}

void messageType()
{

	HANDLE  semaphorehdl;
	LONG    semaphorecount;

	semaphorehdl = OpenSemaphore(SYNCHRONIZE | SEMAPHORE_MODIFY_STATE, FALSE, semaphorename);
	//receive preamble first to know how to unpack the messages from client
	MESSAGE_PREAMBLE temp;
	char* buffer = u.receiveData();
	u.UnpackPreamble(&temp, (unsigned char*)buffer);
	cout << temp.code << endl << temp.length << endl;

	switch (temp.code)
	{
	case MESSAGE_CODE_INIT:
	{
		
		//receive data and unpack
		u.playerData(m.name, p.pos.x, p.pos.y, p.health, p.score);

		for (int i = 0; i < ZOMBIEAMOUNT; i++)// enemies
		{
			int randX = rand() % GRIDSIZE;
			int randY = rand() % GRIDSIZE;
			z[zomCount].pos.x = randX;
			z[zomCount].pos.y = randY;
			u.zombieData(z[zomCount].damage, z[zomCount].pos.x, z[zomCount].pos.y, z[zomCount].damage, zomCount);
			zomCount++;
		}
		
		break;
	}
	case MESSAGE_CODE_PLAYER:
	{
		//u.playerData(m.name, p.pos.x, p.pos.y, p.health);
		break;
	}
	case MESSAGE_CODE_ZOMBIE:
	{
		
		//u.zombieData(z.damage, z.pos.x, z.pos.y, z.damage);
		break;
	}
	case MESSAGE_CODE_MOVE:
	{
		//receive data and unpack
		MESSAGE_MOVEMENT temp;
		char* buffer = u.receiveData();
		u.UnpackMove(&temp, (char*)buffer);
		if (strcmp((const char*)temp.direction, "w") == 0)
		{
			p.moveUp();
			u.playerData(m.name, p.pos.x, p.pos.y, p.health,p.score);
		}
		if (strcmp((const char*)temp.direction, "a") == 0)
		{
			p.moveLeft();
			u.playerData(m.name, p.pos.x, p.pos.y, p.health,p.score);
		}
		if (strcmp((const char*)temp.direction, "s") == 0)
		{
			p.moveDown();
			u.playerData(m.name, p.pos.x, p.pos.y, p.health,p.score);
		}
		if (strcmp((const char*)temp.direction, "d") == 0)
		{
			p.moveRight();
			u.playerData(m.name, p.pos.x, p.pos.y, p.health,p.score);
		}

		break;
	}
	case MESSAGE_CODE_BULLET:
	{
		//receive data and unpack
		MESSAGE_BULLET temp;
		char* buffer = u.receiveData();
		u.UnpackBullet(&temp, (unsigned char*)buffer);
		
		if (bullCount >= MAXBULLETS)
		{
			bullCount = 0;
		}
		
		int newY = GRIDSIZE - temp.dirY;

		int deltaX = temp.dirX - temp.x;
		int deltaY = newY - temp.y;

		vec2 delts = { deltaX, deltaY };
		delts = math.normalise(delts);
		delts.x *= b[bullCount].bullSpeed;
		delts.y *= b[bullCount].bullSpeed;

		
		b[bullCount].pos.x = temp.x;
		b[bullCount].pos.y = temp.y;
		b[bullCount].moveX = delts.x;
		b[bullCount].moveY = delts.y;
		

		u.bulletData(temp.x, temp.y, temp.dirX, temp.dirY, bullCount);
		bullCount++;
		


	}
	default:
		break;
	}

}


//update zombies position
void updateZombies()
{
	HANDLE  semaphorehdl;
	LONG    semaphorecount;

	semaphorehdl = OpenSemaphore(SYNCHRONIZE | SEMAPHORE_MODIFY_STATE, FALSE, semaphorename);
	if (p.dead == false)
	{
		for (int i = 0; i < ZOMBIEAMOUNT; i++)
		{

			WaitForSingleObject(semaphorehdl, INFINITE);
			z[i].nextMove(p.pos);

			u.zombieData(z[i].damage, z[i].pos.x, z[i].pos.y, z[i].damage, i);
			ReleaseSemaphore(semaphorehdl, 1, NULL);

		}
	}
}
//update bullets position
void updateBullet()
{
	HANDLE  semaphorehdl;
	LONG    semaphorecount;

	semaphorehdl = OpenSemaphore(SYNCHRONIZE | SEMAPHORE_MODIFY_STATE, FALSE, semaphorename);


	for (int j = 0; j < MAXBULLETS; j++)
	{
		b[j].moveBullet();
		WaitForSingleObject(semaphorehdl, INFINITE);
		u.playerData(m.name, p.pos.x, p.pos.y, p.health, p.score);
		
		u.bulletData(b[j].pos.x, b[j].pos.y, b[j].moveX, b[j].moveY, j);
		ReleaseSemaphore(semaphorehdl, 1, NULL);

	}
}
//check for collisions and therfore change health values accordingly
void damageCheck()
{
	HANDLE  semaphorehdl;
	LONG    semaphorecount;

	semaphorehdl = OpenSemaphore(SYNCHRONIZE | SEMAPHORE_MODIFY_STATE, FALSE, semaphorename);
	if (p.dead == true)
	{
		u.closeConnection();
	}
	if (p.dead == false)
	{
		for (int i = 0; i < ZOMBIEAMOUNT; i++)
		{

			if (math.distanceCalc(z[i].pos, p.pos) < 10)
			{
				if (damagecounter >= 10)
				{
					WaitForSingleObject(semaphorehdl, INFINITE);
					p.takeDamage();
					u.playerData(m.name, p.pos.x, p.pos.y, p.health,p.score);
					ReleaseSemaphore(semaphorehdl, 1, NULL);

					damagecounter = 0;
					
				}
				else
				{
					damagecounter++;
				}
			}
			for (int j = 0; j < bullCount; j++)
			{
				if (math.distanceCalc(z[i].pos, b[j].pos) < 10)
				{
					
					z[i].takeDamage(b[j].damage);
					WaitForSingleObject(semaphorehdl, INFINITE);
					u.zombieData(z[i].damage, z[i].pos.x, z[i].pos.y, z[i].health, i);
					ReleaseSemaphore(semaphorehdl, 1, NULL);
					if (z[i].dead == true)
					{
						int randX = rand() % GRIDSIZE;
						int randY = rand() % GRIDSIZE;

						z[i].pos.x = randX;
						z[i].pos.y = randY;
						z[i].health = 100;
						z[i].dead = false;
						p.updateScore();
						u.playerData(m.name, p.pos.x, p.pos.y, p.health, p.score);
					}
				}

			}

		}

	}
}



[bookmark: _Toc5395894]mathfunc.cpp
#include "pch.h"
#include "mathFunc.h"


mathFunc::mathFunc()
{
}


mathFunc::~mathFunc()
{
}

float mathFunc::distanceCalc(vec2 pos, vec2 source)//calculate distance
{
	float distance = 0;
	float changeX = 0;
	float changeY = 0;
	//pythag to find distance
	changeX = (pos.x - source.x) * (pos.x - source.x);
	changeY = (pos.y - source.y) * (pos.y - source.y);
	distance = sqrt((changeX)+(changeY));

	return distance;
}

float mathFunc::length(vec2 a)
{
	return sqrt(((a.x)*(a.x)) + ((a.y)*(a.y)));

}

vec2 mathFunc::normalise(vec2 a)
{
	float templen = length(a);
	a.x /= templen;
	a.y /= templen;
	return a;
}
[bookmark: _Toc5395895]menu.cpp
#include "pch.h"
#include "menu.h"

#pragma warning(disable:4996)
menu::menu()
{
	WSAStartup(MAKEWORD(2, 2), &wsaData);


	ZeroMemory(&hints, sizeof(hints));
	hints.ai_family = AF_INET;
	hints.ai_socktype = SOCK_STREAM;
	hints.ai_protocol = IPPROTO_TCP;
	hints.ai_flags = AI_PASSIVE; //Passive opens
	getaddrinfo(NULL, DEFAULT_PORT, &hints, &addressList);

	//Create a socket for connecting to the server
	listenSocket = socket(addressList->ai_family, addressList->ai_socktype, addressList->ai_protocol);

	BOOL optionValue = TRUE;
	int optionLength = sizeof(BOOL);
	setsockopt(listenSocket, SOL_SOCKET, SO_REUSEADDR, (char*)&optionValue, optionLength);

	//Set socket to listen on the port number provided (DEFAULT_PORT)
	bind(listenSocket, addressList->ai_addr, (int)addressList->ai_addrlen);


	freeaddrinfo(addressList);

	listen(listenSocket, SOMAXCONN);

	
}


menu::~menu()
{
}

void menu::startMenu()
{
	receiveData();
	bool valid = false;
	while (valid == false)
	{
		
		char sendbuf[1000] = "What would you like to do?\nEnter 1 or 2\n1 - Create an account\n2 - Login";
		sendData(sendbuf);
		clientBuff = receiveData();
		strcpy(genBuf, clientBuff);
		if (strcmp(genBuf, "1") == 0)
		{
			createAccount();
			valid = true;
		}
		else if (strcmp(genBuf, "2") == 0)
		{
			login();
			valid = true;
		}
		else
		{
			char sendbuf[1000] = "please enter a valid option\n";
			sendData(sendbuf);
			valid = false;
		}
	}
}
void menu::createAccount()
{
	FILE *ca = fopen("profiles.txt", "r");

	bool alreadyUser = false;
	
	char sendbuf[1000] = "Create an account\nUsername: ";
	sendData(sendbuf);
	clientBuff = receiveData();
	strcpy(name,clientBuff);
	
	do
	{
		fscanf(ca, "%s", buffer);

		if (strcmp(buffer, name) == 0)
		{
			alreadyUser = true;
		}

	} while (!feof(ca));

	fclose(ca);

	if (alreadyUser == true)
	{
		char sendbuf[1000] = "a user with this name already exists";
		sendData(sendbuf);
		startMenu();
	}
	else
	{
		char sendbuf[1000] = "Password: ";
		sendData(sendbuf);
		clientBuff = receiveData();
		strcpy(password, clientBuff);
	}

	FILE *sa = fopen("profiles.txt", "a");

	fprintf(sa, "-u %s %s\n", name, password);
	fclose(sa);
	login();
}

void menu::login()
{
	FILE *ca = fopen("profiles.txt", "r");

	char sendbuf[1000] = "Login\nUsername: ";
	sendData(sendbuf);
	clientBuff = receiveData();
	strcpy(name, clientBuff);

	
	bool validName = false;
	bool tryAgain = true;
	while (!feof(ca))
	{
		fscanf(ca, "%s", buffer);
		if (strcmp(buffer, name) == 0)
		{
			validName = true;
			

			fscanf(ca, "%s", passwordCheck);

			while (tryAgain == true)
			{
				char sendbuf[1000] = "Password: ";
				sendData(sendbuf);
				clientBuff = receiveData();
				strcpy(password, clientBuff);

				if (strcmp(password, passwordCheck) == 0)
				{
					char sendbuf[1000] = "login successful";
					sendData(sendbuf);
					mainMenu();
					tryAgain = false;
				}
				else
				{
					char sendbuf[1000] = "Uh Oh! That was the incorrect password \nwould you like to try again?\n1 - retry\n2 - Back to start";
					sendData(sendbuf);
					
					clientBuff = receiveData();
					strcpy(genBuf, clientBuff);
					if (strcmp(genBuf, "1") == 0)
					{
						tryAgain = true;
					}
					else if (strcmp(genBuf, "2") == 0)
					{
						char sendbuf[1000] = "Closing!";
						sendData(sendbuf);
						tryAgain = false;
						
					}
				}
			}
		}

	}
	if (validName == false)
	{
		char sendbuf[1000] = "Username not found\nplease create a new account or enter a valid username";
		sendData(sendbuf);

		startMenu();
	}
	fclose(ca);
	

}

void menu::mainMenu()
{

	clientBuff = receiveData();
	bool loop = true;
	while (loop == true)
	{
		char sendbuf[1000] = "Enter (1) to play or (2) to exit";
		sendData(sendbuf);
		clientBuff = receiveData();


		if (strcmp(clientBuff, "1") == 0)
		{
			
			char sendbuf[1000] = "Loading Game";
			sendData(sendbuf);
			loop = false;
		}
		else if (strcmp(clientBuff, "2") == 0)
		{
			char sendbuf[1000] = "Closing!";
			sendData(sendbuf);
			loop = false;
		}
	}
}


void menu::sendData(char* message)
{

	iResult = send(clientSocket, message, (int)strlen(message) + 1, 0);

	shutdown(clientSocket, SD_SEND); //Forces send
	closesocket(clientSocket);

}

char* menu::receiveData()
{
	//printf("Listening for incoming connections\n");


	//BLOCK waiting for somebody to talk to me!!
	clientSocket = accept(listenSocket, NULL, NULL);


	iResult = recv(clientSocket, recvbuf, recvbuflen, 0);

	char temp[1000];
	strcpy(temp, recvbuf);

	if (iResult > 0)
	{
		//iResult is the number of bytes received
		//Assumes NUL char is included in recvbuf
		//to terminate the string
		//printf("Bytes received from client: %d msg: %s\n", iResult, recvbuf);
		printf("%s\n", recvbuf);

		iRecvdBytes = iResult;
	}
	else if (iResult == 0)
	{
		printf("Client closing connection\n");
	}
	else
	{
		printf("recv failed: %d\n", WSAGetLastError());
		WSACleanup();

	}
	

	return temp;
}
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#include "pch.h"
#include "player.h"


player::player()
{
}


player::~player()
{
}

void player::moveUp()
{
	if (!dead)
	{
		if (pos.y + moveDis <GRIDSIZE - 1)
		{
			pos.y += moveDis;
		}
		else
		{
			pos.y = GRIDSIZE - 2;
		}
	}
}
void player::moveDown()
{
	if (!dead)
	{
		if (pos.y - moveDis > 0)
		{
			pos.y -= moveDis;
		}
		else
		{
			pos.y = 1;
		}
	}

}
void player::moveLeft()
{
	if (!dead)
	{
		if (pos.x - moveDis >0)
		{
			pos.x -= moveDis;
		}
		else
		{
			pos.x = 1;
		}
	}
}
void player::moveRight()
{
	if (!dead)
	{
		if (pos.x + moveDis < GRIDSIZE - 1)
		{
			pos.x += moveDis;
		}
		else
		{
			pos.x = GRIDSIZE - 2;
		}
	}
}
void player::takeDamage()
{
	if (health > 0)
	{
		health -= 10;
		cout << "ouch! new health is - " << health << endl;
	}
	else
	{
		die();
	}
}
void player::die()
{
	health = 0;
	dead = true;
	pos.x = -100;
	pos.y = -100;
	cout << "game over!" << endl;
}
void player::attack()
{
	
}
void player::updateScore()
{
	score = score + 1;
}
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#include "pch.h"
#include "udpserver.h"

#pragma warning (disable : 4996)

//packing functions
unsigned short udpserver::PackPreamble(MESSAGE_PREAMBLE *preamb, unsigned char *buf)
{
	PackShort(buf, preamb->code);
	PackShort(buf, preamb->length);
	return PREAMBLE_LENGTH;
}
unsigned short udpserver::UnpackPreamble(MESSAGE_PREAMBLE *preamb, unsigned char *buf)
{
	UnpackShort(buf, preamb->code);
	UnpackShort(buf, preamb->length);
	return PREAMBLE_LENGTH;
}
unsigned short udpserver::PackBullet(MESSAGE_BULLET *bullet, unsigned char *buf)
{
	unsigned short bulLen;
	unsigned char *lenptr;

	lenptr = buf;

	PackLong(buf, bullet->x);
	PackLong(buf, bullet->y);
	PackLong(buf, bullet->dirX);
	PackLong(buf, bullet->dirY);
	PackLong(buf, bullet->bullNum);

	bulLen = sizeof(unsigned long)
		+ sizeof(unsigned long)
		+ sizeof(unsigned long)
		+ sizeof(unsigned long)
		+ sizeof(unsigned long);


	return bulLen;
}
unsigned short udpserver::UnpackBullet(MESSAGE_BULLET *bullet, unsigned char *buf)
{
	UnpackLong(buf, bullet->x);
	UnpackLong(buf, bullet->y);
	UnpackLong(buf, bullet->dirX);
	UnpackLong(buf, bullet->dirY);
	UnpackLong(buf, bullet->bullNum);


	return MESSAGE_CODE_BULLET;
}
unsigned short udpserver::PackPlayer(MESSAGE_PLAYER *player, unsigned char *buf)
{
	unsigned short len;
	unsigned char *lenptr;

	lenptr = buf;

	PackBytes(buf, player->username, 20);
	PackLong(buf, player->x);
	PackLong(buf, player->y);
	PackShort(buf, player->health);
	PackShort(buf, player->score);


	len = sizeof(player->username)
		+ sizeof(unsigned long)
		+ sizeof(unsigned long)
		+ sizeof(unsigned short)
		+ sizeof(unsigned short);


	return len;
}
unsigned short udpserver::UnpackPlayer(MESSAGE_PLAYER *player, unsigned char *buf)
{
	UnpackBytes(buf, player->username, 20);
	UnpackLong(buf, player->x);
	UnpackLong(buf, player->y);
	UnpackShort(buf, player->health);
	UnpackShort(buf, player->score);

	return  MESSAGE_CODE_PLAYER;
}
unsigned short udpserver::PackRubbish(MESSAGE_RUBBISH *rubbish, unsigned char *buf)
{
	unsigned char buffer[100];
	unsigned char *bufpt = buf;
	unsigned char *start = buf;

	PackBytes(buf, rubbish->username, 20);
	PackLong(buf, rubbish->longValue);
	PackShort(buf, rubbish->shortValue);
	PackByte(buf, rubbish->byteValue);
	PackLong(buf, rubbish->intValue);
	PackShort(buf, rubbish->dataLength);
	PackBytes(buf, rubbish->data, 100);

	unsigned short length;
	length = (unsigned short)(bufpt - start);

	return MESSAGE_CODE_RUBBISH;
}
unsigned short udpserver::UnpackRubbish(MESSAGE_RUBBISH *rubbish, unsigned char *buf)
{
	UnpackBytes(buf, rubbish->username, 20);
	UnpackLong(buf, rubbish->longValue);
	UnpackShort(buf, rubbish->shortValue);
	UnpackByte(buf, rubbish->byteValue);
	UnpackLong(buf, rubbish->intValue);
	UnpackShort(buf, rubbish->dataLength);
	UnpackBytes(buf, rubbish->data, 100);

	return MESSAGE_CODE_RUBBISH;
}

unsigned short udpserver::PackZombie(MESSAGE_ZOMBIE *zombie, unsigned char *buf)
{
	unsigned short len;
	

	PackShort(buf, zombie->damage);
	PackLong(buf, zombie->x);
	PackLong(buf, zombie->y);
	PackShort(buf, zombie->health);
	PackLong(buf, zombie->zomNum);

	len = sizeof(unsigned short)
		+ sizeof(unsigned long)
		+ sizeof(unsigned long)
		+ sizeof(unsigned short)
		+ sizeof(unsigned long);


	return len;
}

unsigned short udpserver::UnpackMove(MESSAGE_MOVEMENT *move, char *buf)
{
	UnpackBytes(buf, move->direction, 10);

	return MESSAGE_CODE_MOVE;
}


//initialises udp server class
udpserver::udpserver()
{
	iResult = WSAStartup(MAKEWORD(2, 2), &wsaData);
	if (iResult != 0)
	{
		printf("WSAStartup failed: %d\n", iResult);
		
	}
	UdpSocket = socket(AF_INET, SOCK_DGRAM, IPPROTO_UDP);
	if (UdpSocket == INVALID_SOCKET)
	{
		printf("socket failed: %ld\n", WSAGetLastError());
		WSACleanup();

	}

	//bind socket to any ip on a known port number (associate to local)
	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();

	}

}


udpserver::~udpserver()
{
}
//sends preamble
void udpserver::preamble(int code)
{
	MESSAGE_PREAMBLE p;
	p.code = code;
	p.length = 10;
	int preLen = PackPreamble(&p, sendbuf);
	sendData((char *)sendbuf, preLen);
}
//sends player data
void udpserver::playerData(char* name, int x, int y, int health,int score)
{
	
	preamble(MESSAGE_CODE_PLAYER);
	memcpy(player.username, name, sizeof(player.username));
	player.x = x;
	player.y = y;
	player.health = health;
	player.score = score;

	buflen = PackPlayer(&player, sendbuf);

	sendData((char *)sendbuf, buflen);
	
}
//sends zombie data
void udpserver::zombieData(int damage, int x, int y, int health, int zomNum)
{

	preamble(MESSAGE_CODE_ZOMBIE);
	zombie.damage = damage;
	zombie.x = x;
	zombie.y = y;
	zombie.health = health;
	zombie.zomNum = zomNum;
	buflen = PackZombie(&zombie, sendbuf);

	sendData((char *)sendbuf, buflen);
	
}
//sends bullet data
void udpserver::bulletData(int x, int y, int dirX, int dirY, int bullCount)
{
	preamble(MESSAGE_CODE_BULLET);
	b.x = x;
	b.y = y;
	b.dirX = dirX;
	b.dirY = dirY;
	b.bullNum = bullCount;
	buflen = PackBullet(&b, sendbuf);
	sendData((char *)sendbuf, buflen);
}

//send function
void udpserver::sendData(char* data, int len)
{
	strcpy(recvbuf, "Got message");
	// Send the received buffer straight back to the sender.

	iResult = sendto(UdpSocket,
		data,
		(int)len,
		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("Response Sent: %ld Msg=%s\n", iResult, data);

	
}
//receive function
char* udpserver::receiveData()
{
	

	cout << "waiting" << endl;
	iResult = recvfrom(UdpSocket,
		recvbuf,
		recvbuflen,
		0,
		(SOCKADDR *)&sender_addr,
		&iSenderAddrSize);


	if (iResult == SOCKET_ERROR)
	{
		printf("recv failed: %d\n", WSAGetLastError());
		closesocket(UdpSocket);
		WSACleanup();
	}
	//UnpackPlayer(&p, (unsigned char*)recvbuf);

	/*printf("Message received: %d bytes\nname: %s\nx: %i\ny: %i\nhealth: %i\n",
		iResult, p.username,
		p.x,
		p.y, p.health);*/

	//sendData(recvbuf);
	return recvbuf;
}

//closes udp connection
void udpserver::closeConnection()
{
	closesocket(UdpSocket);
	WSACleanup();
}
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