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Introduction

TCP and UDP are both well-known ways to establish a connection between a server and a client.
While one method is extremely reliable but slow, the other method is extremely quick but can lose
data. This report will cover the implementation of the two approaches in a game running on a server
and client with the inclusion of multithreading. Details pertaining to the game will be given in detail
as well future improvements that could be made to the developed game.

Overview of the game

The idea of the game is to gain points by shooting the enemy, while avoiding the enemy’s bullets
because they’ll decrease the player’s points. This section will detail the process of playing the
developed game.

Menu
When the server and client are connected the server will send a message to the client to be output
to the user, asking the user to log in using a character name as shown in figure 1.

When the user has input a chosen name the client will send that name as a message to the server,
where the server will then check it against the list of character save files as shown in figure 4.

If the character exists, the server will send the menu to the client to be output to the user as shown

in figure 2. Should the character not exist the server will send a message to the client to ask the user
if they would like to create a new character, this can be seen in figure 3, the character creator. After
the character has been created, the user will be prompted to log back in.

When the character logs in, the server will read the corresponding save file and load in the name,
health and score of the player, it will also set the player’s starting information, such as the position
and the speed.

When the user is at the menu they will have five options, the first option is the PVE option, this
option changes the connection type from TCP to UDP and runs the openGL game. The second option
has yet to be developed, this option is further discussed in the future developments section, as is the
third option, Profile, and the fifth option, Exit. The fourth option will return the manually created
leader board to the player for viewing as shown in figure 7.

Main Game

When the main game shown in figure 8 is running all the messages will be packed, sent, and
unpacked via UDP rather than TCP. When playing the game, the user can use the ‘a’ and ‘d’ keys to
move the player character left and right to dodge the enemy’s bullets and click where they want to
shoot on the screen.

While the game is running one thread on the server side will be waiting to receive user inputs from
the client, another thread will be updating the positions of all the entities in the game, such as the
player, enemy and bullets. The third thread running in the server will handle the enemy’s firing, the
reason for this being on a separate thread is due to the fact that the bullets are being delayed with a
‘sleep’ function and this function would have delayed the other threads important process. The
sleep function in the third thread is used to decrease the enemy’s rate of fire.

The first thread on the client side handles sending user inputs to the server, while the second thread
handles receiving all updates from the server and redisplaying the game.




TCP — Server and Client

TCP — Transmission Control Protocol

TCP is defined as a standard that estahlishes and maintains a network conversation between
applications. TCP makes use of the IP (Internet Protocol), this details how the computers
send packets of data. TCP establishes a virtual circuit between the server and client.[1]

TCP — Server Implementation

In the developed game the TCP server waits for the TCP client to send it the first message to
establish the connection between them. The TCP server will then handle sending the client
messages for the client to prompt the user to input choices. These messages being sent to
the client involve the player login, the character creation, the menu for the game and the
leader board.

TCP — Client Implementation

The TCP client handles the player’s side of the login, menu and character creation. It will
send the initial message to the server to create the connection, and then print out all the
messages received from the server for the user to reply to. Finally send any input data from
the user to the server, but add a number to the end of the message to tell the server what
it's responding to.

TCP — Advantages and Disadvantages

Relatively reliable as it ensures that the information will always reach its destination with
enough time available for the destination to save it. Data is automatically broken up into
packets and put back together at the destination. The biggest disadvantage of using TCP

over UDP is it’s much slower, which is the reason it’s not generally used for game play.[2]

UDP — Server and Client

UDP — User Datagram Protocol

UDP is an alternative method for transferring information to TCP and is mostly used for
establishing connections that aren’t reliant on having a high latency and tolerates losing
some information.[3]

UDP — Server Implementation

In the developed game the UDP server handles performing all calculations related to the
game, storing all necessary information to be sent to the client, and updating any aspects to
the game. It will also handle receiving using keyboard inputs and mouse inputs and then
sending the changes back to the client for the client to render.

UDP — Client Implementation
The UDP client handles receiving any updates from the server to be displayed later and
sending any inputs from the user to the server.

UDP — Advantages and Disadvantages

UDP is much faster than TCP, which is the reason it's used for gameplay over TCP. The
increased speed comes with some disadvantages, such as packets not always being
delivered, being delivered twice, or not being delivered at the correct time. Another
disadvantage to UDP is that the data has to be packed by the user manually. [2]




Multithreading

Multithreading

Multithreading allows multiple threads to exist within the context of a process. These
separate threads all run independently of one another but share resources. Multithreading
is generally used if the process being run requires something to run continuously while it's
doing something else, this is relevant in the context of a game. One thread could handle
enemy Al, while another thread would handle the user inputs.[4]

Multithreading — Server Implementation

In the developed game two extra threads are used in the server part of the game, one
thread handles updating the enemy position and the bullet positions and then sending those
changes to the client using UDP. The second thread in the server is used for creating the
enemy’s bullets.

Multithreading — Client Implementation
The multithreading on the client side handles receiving the updates from the server, setting
the new updates and redisplaying the scene of the game.

Multithreading — Advantages and Disadvantages

The advantage of using multithreading is it improves the performance of the application
since processes are being run in parallel. In the case of a game, it allows objects to move and
update without input from the user. The biggest disadvantage of using multithreading is
concurrency issues, one thread might attempt to access data while another thread is
changing it. A fix to the disadvantage of multithreading is to use a mutex (mutual exclusion
ohject), this makes it so threads that share the same data must take turns accessing it so
there’s no longer any concurrency issues.[5]




Testing

Test

Description

Expected Result

Actual Result

Pass?

1

TCP Connection.

The client will send a
message to the server
telling it to start and
the server will reply
with another message.

Same as expected

Yes

Player login.

The player will input a
character name, if the
name is in the text file
on the server then it
will return the main
menu.

Same as expected

Yes

Character exists checker.

If the input character
name doesn’t exist
then the server will
send a message to the
client saying that the
character does not
exist, which will then
be displayed to the
user.

Same as expected

Yes

Character Creator.

If the character doesn’t
exist, then the user will
be prompted to create
a new character if they
want. When yes is
selected the new
character should be
written to the
character files and the
player should be able
to log into them.

Same as expected

Yes

Does the menu run as
expected.

When the user selects
a choice in the menu
by inputting a key the
client should send that
key to the server and
the server should run
that part of the menu,
returning any
necessary information
to the client.

Same as expected
for finished sections
of the menu.

Yes

Does the leader board display

if chosen in the menu.

When the user selects
the leader board
option, the server will
then read from the
leader board file and
send it as a message to
the client to be output
to the user.

Same as expected.

Yes




UDP Connection.

The client should send
a message to the server
and then receive a
message back.

Same as expected.

Yes

Initialisation of game.

The client should
receive all the correct
data from the server to
display the start of the
game.

Same as expected.

Yes

Display the game.

User the initialised
variables sent from the
server, the client
should render the
game with the player
and the enemy in it.

Same as expected.

Yes

10

Player shooting / Mouse click.

User should be able to
click on the opengl
screen and see a bullet
travel from the player
in the game towards
when they clicked.

Same as expected.

Yes

11

Enemy shoots.

Enemy should be able
to fire bullets at the
player automatically.

Same as expected.

Yes

12

Enemy movement and
shooting without user input.

Enemy should be able
to move left and right
on the screen without
any user input and fire
by itself.

Same as expected.

Yes




Future Improvements

Display Points

Currently the player’s points increase when the enemy is hit by a bullet shot by the player
and decrease when the enemy hits the player with a bullet, in the future this would be
displayed on the screen for the user to see.

Game Freeze Fix

When the game is running after a while the game will freeze and won’t return any errors,
the cause for this is suspected to be due to concurrency issues with the multithreading. This
issue was tackled using a Mutex, while the problem isn’t as bad, the problem still persists.

End Game

Currently the game continues running without ending until it either freezes or the user force
closes the game. The intention is to set a goal for the number of points to reach and when
the user has reached that amount of points end the game.

Implement PVP

The game currently only runs as player vs Al. There are plans to eventually implement player
vs player as can be seen on the main menu of the game. This would require altering the
server to be capable of receiving information from multiple clients at the same time.

Update Leader board

Currently the leader board cannot be set, only read, but the plan it to eventually have the
time it takes the user to get a certain amount of points in the game to be converted to a
score and set to the leader board based on how many points they get.

Fix lag issues
Currently the game tends to lag, with some objects seemingly teleporting occasionally. This
problem would hopefully be finished in the future.
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Appendix

Screenshots
Character Name Input

B EN\E-Portfolio\Academic\Year 3\Network Multiplz

Please Enter a Character's name

Figure 1 - Character Name Input

Main Menu
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Figure 2 - Main Menu

Character Creator

B ENE-Portfolio\Academic\Year 3\Network Multiplayer Games\Final Assignment\Assignment Client\De

new character with the

Figure 3 - Character Creator




List of created character
| Character_Files.txt - Notepad

File Edit Format View Help
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Jim
Mike
Gordod

Figure 4 - Created Character list

Character save files
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Figure 5 - Character Save files

Save File
|| Mathew.txt - Notepad
File Edit Format View Help
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Figure 6 - Save File




Leader board
B EAE-Portfolio\Academic\Year 3\Network Multiplay

EADERBOARD :
Mathew
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end anything to return to the menu

Figure 7 - Leader board

Main Game Screen
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Figure 8 - Main Game Screen




Code
Server
Bullet.h

#pragma once

f#idefine BULLETCOUNT 18 //Set the max number of bullets

#define SCREEN_HEIGHT 5@ //Set the max screen height being rendered on the client
#define SCREEN_WIDTH 50@ //Set the max screen width being rendered on the client
#include “"Entity.h"

class Bullet
{ s
private:
//Holds the information for the bullet that only the bullet uses
struct bulletSpecificStats
{
float xSpeed; //Speed of the bullet in the x
float ySpeed; //Speed of the bullet in the y

};

bulletSpecificStats bullet[BULLETCOUNT]; //Stores the information that only the
player bullet uses

stats enemyBulletStats[BULLETCOUNT]; //Stores an array of information for the
player's bullets

bulletSpecificStats enemyBullet[BULLETCOUNT]; //Stores the information that
only the enemy bullet uses

stats bulletStats[BULLETCOUNT]; //Stores an array of information for the
enemy's bullets

int bulletCounter = @; //Holds the current number of player bullets
int enemyBulletCounter = @; //Holds the current number of enemy bullets

bool offScreen[BULLETCOUNT]; //Used to say if the player bullets are on screen
or not

bool enemyOffScreen[BULLETCOUNT]; //Used to say if the enemy bullets are on
screen or not

public:

void setBulletArray(float, float, float, float); //Set the player bullets
void setEnemyBulletArray(float, float, float, float); //Set the enemy bullets

void moveBullet(int); //Move the player bullets
void moveEnemyBullet(int); //Move the enemy bullets

void removeBullet(int); //Remove the bullets that go off screen

stats getBulletStats(int); //Return the object containing all the information
of the player's bullets

stats getEnemyBulletStats(int); //Return the object containing all the
information of the enemy's bullets

Bullet();

~Bullet();
b
ClassTCPServer.h

#pragma once

#idefine _CRT_SECURE_NO_WARNINGS 1




#include "pch.h"
#include "Game.h"
#include "Login.h"
#include “"Player.h"

using namespace std;

#define DEFAULT_PORT "27@15" //Holds the dafult port used by the client and the server
#define DEFAULT_BUFLEN 512 //Holds the maximum buffer length to be used

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

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

SOCKET listenSocket = INVALID_SOCKET;
SOCKET clientSocket = INVALID_SOCKET;

Game game;
Login character;

Player player;
public:

char* tcp(); //TCP startup

void sendMessage(char*); //Handles sending messages

char* recvMessage(); //Handles recieving messages

void characterCheck(char*, char*, int); //Handles checking if the character
exists

void sendMenu(char*); //Handles sending the menu to the client
bool menu(char*); //Handles the menu inputs from the client
ClassTCPServer();

~ClassTCPServer();

1

ClassUDPServer.h

#pragma once

#include "pch.h”
#include “"Game.h"
#include "Player.h"
#include "Messages.h"
#include "PackUnpack.h"

#define DEFAULT_PORT "27@15" //Holds the dafult port used by the client and the server
#define DEFAULT_BUFLEN 512 //Holds the maximum buffer length to be used

using namespace std;

class ClassUDPServer
{
private:
//Packs the preamble message
unsigned short PackPreamble(MESSAGE_PREAMBLE *preamb, unsigned char *buf)




PackShort(buf, preamb->code); //Pack the Preamble Code
PackShort(buf, preamb->length); //Pack the Preamble Length
return PREAMBLE_LENGTH;

}

//Unpacks the preamble message
unsigned short UnpackPreamble(MESSAGE_PREAMBLE *preamb, unsigned char *buf)

{
UnpackShort(buf, preamb->code); //Unpack the Preamble Code
UnpackShort(buf, preamb->length); //Unpack the Preamble Length
return PREAMBLE_LENGTH;

}

//Packs the player information message
unsigned short PackPlayer(PLAYER_INFORMATION *player, unsigned char *buf)

{

unsigned short msglen; //Holds the length of the message

PackShort(buf, player->code); //Pack the player code
PackBytes(buf, player->username, MAX_MESSAGE_CHAR_LENGTH); //Pack the
Player Name

PackLong(buf, player->health); //Pack the Player's Health

PackBytes(buf, player->startX, MAX_MESSAGE_CHAR_LENGTH); //Pack the
Player's X Position

PackBytes(buf, player->start¥, MAX_MESSAGE_CHAR_LENGTH); //Pack the

Player's Y Position

PackBytes(buf, player->speed, MAX_MESSAGE_CHAR_LENGTH);//Pack the
Player's speed

PackShort(buf, player->points); //Pack the Player's points

//Calculate the max length of the message to be sent
msglen = sizeof(unsigned short)

+ sizeof(player->username)

+ sizeof(unsigned short)

+ sizeof(player->startX)

+ sizeof(player->startY)

+ sizeof(player-»>speed)

+ sizeof(unsigned short);

return msglen; //Return the length of the message

}

//Packs the enemy information message
unsigned short PackEnemy(ENEMY_INFORMATION *enemy, unsigned char *buf)

{
unsigned short msglen; //Holds the length of the message
PackShort(buf, enemy->code); //Pack the enemy code
PackBytes(buf, enemy->username, MAX_MESSAGE_CHAR_LENGTH); //Pack the
enemy Name
PackLong(buf, enemy->health); //Pack the enemy's Health

PackBytes(buf, enemy->startX, MAX_MESSAGE_CHAR_LENGTH);//Pack the
enemy's X Position

PackBytes(buf, enemy->startY, MAX_MESSAGE_CHAR_LENGTH);//Pack the
enemy's Y Position

PackBytes(buf, enemy->speed, MAX_MESSAGE_CHAR_LENGTH); //Pack the
enemy's speed

//Calculate the max length of the message to be sent
msglen = sizeof(unsigned short)
+ sizeof(enemy->username)




+ sizeof(unsigned short)
+ sizeof(enemy->startX)
+ sizeof(enemy->starty)
+ sizeof(enemy->speed);

return msglen; //Return the length of the message

}

//Unpacks the player movement message
unsigned short UnpackMovement(PLAYER_MOVEMENT INFORMATION *move, unsigned char
*puf)
{
UnpackShort(buf, move->code); //Unpack the movement code
UnpackBytes(buf, move->username, MAX_MESSAGE_CHAR_LENGTH); //Unpack the
movement username
UnpackBytes(buf, move->input, MAX_MESSAGE_CHAR_LENGTH); //Unpack the
movement input

return PREAMBLE_LENGTH;

}

//Packs the Bullet message
unsigned short PackBullet(MESSAGE_BULLET_FIRED *bullet, unsigned char *buf)

{

unsigned short msglen;

PackShort(buf, bullet-»code); //Packs the Bullet Code

PackBytes(buf, bullet->username, MAX_MESSAGE_CHAR_LENGTH); //Pack the
Bullet Username

PackBytes(buf, bullet->bulletX, MAX_MESSAGE_CHAR_LENGTH); //Pack the
Bullet X

PackBytes(buf, bullet->bulletY, MAX_MESSAGE_CHAR_LENGTH); //Pack the
Bullet Y

PackShort(buf, bullet->count); //Pack the Bullet Counter

//Calculates the length of the message
msglen = sizeof(unsigned short)
sizeof(bullet->username)
sizeof(bullet->bulletX)
sizeof(bullet->bulletY)
sizeof(unsigned short);

+ 4+ +

return msglen; //Returns the length of the message

}

//Unpacks the bullet message
void UnpackBullet(MESSAGE_BULLET_FIRED *bullet, unsigned char *buf)
{
UnpackShort(buf, bullet->code); //Unpack the Bullet Code
UnpackBytes(buf, bullet->username, MAX_MESSAGE_CHAR_LENGTH); //Unpack
the Bullet Username
UnpackBytes(buf, bullet->bulletX, MAX_MESSAGE_CHAR_LENGTH); //Unpack the

Bullet X
UnpackBytes(buf, bullet->bulletY, MAX_MESSAGE_CHAR_LENGTH); //Unpack the
Bullet Y
UnpackShort(buf, bullet->count); //Unpack the Bullet Counter
}
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 = @;

sockaddr_in  rx_addr;

sockaddr_in sender_addr;

int iSenderAddrSize = sizeof(sender_addr);

public:

unsigned short _PackPreamble(MESSAGE PREAMBLE*, unsigned char*); //Calls the
PackPreamble function

unsigned short _UnpackPreamble(MESSAGE PREAMBLE*, unsigned char*); //Calls the
UnpackPreamble function

unsigned short _PackPlayer(PLAYER_INFORMATION*, unsigned char#*); //Calls the
PackPlayer function

void _UnpackMovement (PLAYER_MOVEMENT INFORMATION*, unsigned char*); //Calls the
UnpackMovement function

unsigned short _PackBullet(MESSAGE_BULLET_FIRED*, unsigned char®*); //Calls the
PackBullet function

void _UnpackBullet(MESSAGE BULLET FIRED*, unsigned char*); //Calls the
UnpackBullet function

void udp(char*); //Udp startup

void sendBulletInfo(int, char*, float, float, int); //Handles the information
to be send for the bullet

void sendPlayerInfo(int, char*, int, float, float, float, int); //Handles the
information to be sent for the player

void sendEnemyInfo(int, char*, int, float, float, float); //Handles the
information to be sent for the enemy

void sendPreamble(int, int); //Handles the information to be sent for the
preamble

void sendMessage(unsigned char*, int); //Handles the sending of messages to the

client
char* recvMessage(); //Handles receiving messages
void clearAdr(); //Clears the address
void closeUDP(); //Closes UDP
ClassUDPServer();
~ClassUDPServer();
};
Enemy.h

#pragma once
#include "Entity.h"
#include "pch.h"

class Enemy
{
private:
stats enemyStats; //Contains all the stats of the enemy
public:

//Sets the enemy information
void setEnemyInformation(char*, int, float, float, float);

//Update the player's values
void updateEnemyPosition(float);




stats getEnemyStats();

Enemy () ;
~Enemy () ;

b

Entity.h
#pragma once
#include "pch.h"

//Base stats of all entities in the game
struct stats

{
char name[64]; //The name of the controlling character eg. Player or Enemy
int health = 108; //Health of the player or enemy
float x = ©.0; //x position of the entity
float y = ©.0; //y position of the enetity
float speed = 3.0; //speed of the entity
b

class Entity
public:

int getHealth(stats); //Returns the health
float getX(stats); //returns the x position
float getY(stats); //returns the y position
float getSpeed(stats); //returns the speed

Entity();
~Entity();

};

Game.h
#pragma once
#define DEFAULT_BUFLEN 512

class Game

{

private:
public:

//Handles retrieving the leaderboard from the files
char* getlLeadboard();

Game();

~Game();

1

Login.h
#pragma once
#include “"pch.h”

class Login

{

private:

public:
//Handles checking if the character exists




bool loginChecker(char#*);

//Handles creating the character
void characterCreator(char#*);

Login();
~Login();
¥
Messages.h

#pragma once
#idefine MAX_MESSAGE_CHAR_LENGTH 2@ //Max length of chars in the messages

//Used to send and recieve the preamble messages
typedef struct
{

unsigned short code; //Type of message

unsigned short length; //Length of message
}MESSAGE_PREAMBLE;

#define PREAMBLE_LENGTH 5

//Code values

#define MESSAGE_CODE_PLAYER_UPDATE 1 //Code that corresponds to the player update
#idefine MESSAGE_CODE_ENEMY_UPDATE 2 //Code that corresponds to the enemy update
#define MESSAGE_CODE_BULLET_FIRED 3 //Code that corresponds to the bullet fired
#idefine MESSAGE_CODE_PLAYER_MOVE 4 //Code that corresponds to the player move

//Used to send and recieve information about the bullet
typedef struct
{
int code; //Type of message - Not required as the preamble is used for this
char username[MAX_MESSAGE_CHAR_LENGTH]; //player or enemy name
char bulletX[MAX_MESSAGE_CHAR_LENGTH]; //bullet x position
char bulletY[MAX_MESSAGE_CHAR_LENGTH]; //bullet y position
int count; //bullet counter
}MESSAGE_BULLET_FIRED;

//Used to send and recieve information about the player

typedef struct

{
int code; //Type of message - Not required as the preamble is used for this
char username[MAX_MESSAGE_CHAR_LENGTH]; //player name
int health; //player health
char startX[MAX_MESSAGE_CHAR_LENGTH]; //player x position
char startY[MAX_MESSAGE_CHAR_LENGTH]; //player y position
char speed[MAX_MESSAGE_CHAR_LENGTH]; //player speed
int points; //player points
int datalLen; //message data length

}PLAYER_INFORMATION;

//Used to send and recieve information about the movement of the player

typedef struct

{
int code; //Type of message - Not required as the preamble is used for this
char username[MAX_MESSAGE_CHAR_LENGTH]; //player name
char input[MAX_MESSAGE_CHAR_LENGTH]; //user input

}PLAYER_MOVEMENT _INFORMATION;

//Used to send and recieve information about the enemy
typedef struct




int code; //Type of message - Not required as the preamble is used for this
char username[MAX_MESSAGE_CHAR_LENGTH]; //enemy name
int health; //enemy health
char startX[MAX_MESSAGE_CHAR_LENGTH]; //enemy x position
char startY[MAX_MESSAGE_CHAR_LENGTH]; //enemy y position
char speed[MAX_MESSAGE_CHAR_LENGTH]; //enemy speed
int datalLen; //message data length
JENEMY_INFORMATION;

PackUnpack.h

#pragma once
//PACKING

//Pack bytes

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

//Pack long

#define PackLong(bf, 1) \
*bf++ = (1 >> 24) & OxFF; \
*bf++ = (1 >> 16) & OxFF; \
*bf++ = (1 >> 8) & OxFF; \
*bf++ = 1 & OxFF;

//Pack short

#define PackShort(bf, s) \
*bf++ = (s >> B) & @xFF; \
*bf++ = s & OxFF;

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

// UNPACKING

//Unpack bytes

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

//Unpack long
#define UnpackLong(bf, 1) \
1 = (*bf++ << 24); \
1 += (*bf++ << 16); \
1 (*bf++ << 8); \
1 4= *bf++;

+
n

//Unpack short

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

//Unpack byte
#define UnpackByte(bf, b) \
b = *bf++;




pch.h

// Tips for Getting Started:

!/ 1. Use the Solution Explorer window to add/manage files

I/ 2. Use the Team Explorer window to connect to source control

I/ 3. Use the Output window to see build output and other messages

/! 4, Use the Error List window to view errors

// 5. Go to Project > Add New Item to create new code files, or Project > Add
Existing Item to add existing code files to the project

/7 6. In the future, to open this project again, go to File > Open > Project and
select the .sln file

#ifndef PCH_H
#define PCH_H

// TODO: add headers that you want to pre-compile here
#include <stdlib.h>

#include <stdio.h>

#include <string.h>

#include <iostream>

#include <ws2tcpip.h>

#include <conio.h>

#include <cstring>

#include <time.h>

#pragma warning(disable : 4996)

#endif //PCH_H
Player.h

#pragma once
#include “"Entity.h"
#include "pch.h"

class Player

il
private:
//Store any stats that only the player will have
struct playerSpecificStats
int points; //Holds onto the number of points the player has
b
stats playerStats; //Has the player's stats
playerSpecificStats player; //Hs the player only stats
public:

//Sets the player's initial values
void login(char#*);

//Sets the player information
void setPlayerInformation(char*, int, int);

//Update the player's information
void updatePlayerPosition(float);

stats getPlayerStats();
int getPoints();
Player();

~Player();
b




Bullet.cpp
#include "pch.h"
#include “"Bullet.h"

Bullet::Bullet()

//Loop through for the max number of bullets
for (int i = ©; i < BULLETCOUNT; i++)

{
//Set all the bullets to be offscreen
offScreen[i] = true;
enemyOffScreen[i] = true;
//Set the start player bullets information
bulletStats[i].x = -255;
bulletStats[i].y = -255;
bullet[i].xSpeed = 6;
bullet[i].ySpeed = ©;
//5et the start enemy bullets information
enemyBulletStats[i].x = -255;
enemyBulletStats[i].y = -255;
enemyBullet[i].xSpeed = @;
enemyBullet[i].ySpeed = 0;
}
}
Bullet::~Bullet()
il
}

//Set the player bullets
void Bullet::setBulletArray(float x, float y, float xSpeed, float ySpeed)
{

//Loop through for the max number of bullets

for (int i = @; i < BULLETCOUNT; i++)

{
//Check if the bullet being looked at is off screen as you don't want to
teleport the bullets back to the player
if (offScreen[i])

il
//Set the bullet's information
bulletStats[i].x = x;
bulletStats[i].y = v;
bullet[i].xSpeed = xSpeed * bulletStats[i].speed;
bullet[i].ySpeed = ySpeed * bulletStats[i].speed;
offScreen[i] = false; //Make the bullet appear on screen
bulletCounter++; //Increment the bulletCounter by 1
return;

}

}

void Bullet::setEnemyBulletArray(float x, float y, float xSpeed, float ySpeed)
{

//Loop through for the max number of bullets
for (int i = ©; i < BULLETCOUNT; i++)

{
//Check if the bullet being looked at is off screen as you don't want to
teleport the bullets back to the enemy




if (enemyOffScreen[i])

//Set the bullet's information

enemyBulletStats[i].x = x;

enemyBulletStats[i].y = v;

enemyBullet[i].xSpeed = xSpeed * enemyBulletStats[i].speed;
enemyBullet[i].ySpeed = ySpeed * enemyBulletStats[i].speed;

enemyOffScreen[i] = false; //Make the bullet appear on screen
enemyBulletCounter++; //Increment the bulletCounter by 1

return;

}

//Handles moving the player's bullets
void Bullet::moveBullet(int count)

//Check if the bullet is on screen as we don't have to move the ones off screen
if (loffScreen[count])

{
bulletStats[count].x += bullet[count].xSpeed;

bulletStats[count].y += bullet[count].ySpeed;

}

//Handles moving the enemy's bullets
void Bullet::moveEnemyBullet(int count)

{
//Check if the bullet is on screen as we don't have to move the ones off screen
if (!enemyOffScreen[count])
enemyBulletStats[count].x += enemyBullet[count].xSpeed;
enemyBulletStats[count].y += enemyBullet[count].ySpeed;
}
}

//Handles setting the bullets to appear off screen to the server
void Bullet::removeBullet(int count)

i
//Check if the player bullets have left the scene
if (bulletStats[count].x > SCREEN_WIDTH || bulletStats[count].x < @)
offScreen[count] = true;
if (bulletStats[count].y > SCREEN_HEIGHT || bulletStats[count].y < 8)
offScreen[count] = true;
//Check if the enemy bullets have left the scene
if (enemyBulletStats[count].x > SCREEN WIDTH || enemyBulletStats[count].x < @)
enemyOffScreen[count] = true;
if (enemyBulletStats[count].y > SCREEN_HEIGHT || enemyBulletStats[count].y < @)
enemyOffScreen[count] = true;
}

//return the stats of the player's bullets
stats Bullet::getBulletStats(int count)

{
}

//return the stats of the enemy's bullets
stats Bullet::getEnemyBulletStats(int count)

return bulletStats[count]; //Return all the player bullet's information




{

}

ClassTCPServer.cop
#include "pch.h"
#include "ClassTCPServer.h"

return enemyBulletStats[count]; //Return all the enemy bullet's information

#pragma warning(disable : 4996)

ClassTCPServer::ClassTCPServer()
{
}

ClassTCPServer::~ClassTCPServer()

{
}

//Handles starting up the tcp server
char* ClassTCPServer::tecp()

{
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, SOMAXCONNY);

char characterName[DEFAULT_BUFLEN]; //Holds the player's name
char sendbuf[DEFAULT_BUFLEN]; //Holds the message being sent

bool leaveTCP = false; //Determines if the server needs to stop running the tcp
server and switch to the udp server

//Loop forever
while(1)
{
char* recvbuf = recvMessage(); //Recieves the message from the client
char* last_letter = &recvbuf[strlen(recvbuf) - 1]; //Grabs the last
character from the recieved message

int messageNumber = atoi(last_letter); //Converts the last character to
an integer




//Reacts differently to the client based on the messageNumber
switch (messageNumber)

{

case 1:

{

character name

//Sends the message to the client telling the player to input a
strcpy(sendbuf, "Please Enter a Character's name\n");

sendMessage(sendbuf);

break;

}

case 2:

i
//Checks if the character exists
characterCheck(characterName, sendbuf, @);
break;

}

case 3:

{

//Handles the player's input regarding whether they want to
create a character or not
characterCheck(characterName, sendbuf, 1);

break;

}

case 4:

//Sets leaveTCP to true or false depending on the player's
selection in the menu
leaveTCP = menu(sendbuf);

break;

}

case 5:

//Handles sending the menu to the client
sendMenu(sendbuf);

break;

}
default:

break;
}

messageNumber = @; //Rest the messageNumber

if (leaveTCP)

i
closesocket(listenSocket); //Server no longer required
WSACleanup();
return characterName; //Return the logged in character's name
}




//Handles sending messages from the server to the client
void ClassTCPServer::sendMessage(char* msg)

//Send the msg to the client
iResult = send(clientSocket, msg, (int)strlen(msg) + 1, @);

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

}

//Handles receiving messages from the client
char* ClassTCPServer::recvMessage()

{
int iRecvdBytes = 8;

printf(“Listening for incoming connections\n");

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

//received the message from the client and set it to recvbuf
iResult = recv(clientSocket, recvbuf, recvbuflen, @);

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

//Check if the client disconnected

else if (iResult == @)

{
printf("Client closing connection\n");
strcpy(recvbuf, "Client Closed");

//Check if the message failed to be received

else

{
printf("recv failed: %d\n", WSAGetLastError());
strcpy(recvbuf, "Error");
WSACleanup();

}

return recvbuf; //Return the received message

}

//Handles the character checker and the character creator
void ClassTCPServer::characterCheck(char* characterName, char* sendbuf, int
loginState)

{

int i;

//Check if the player just tried to log in with a character that doesn't exist

//loginState = @ if input character does not exist

//loginState = 1 if the character is selecting whether they want to create a
new character or not

if (loginState == @)

{




bool characterExists = false; //Determines if the character to be logged
into exists

//Loop through the recvbuf
for (i = ®; i < (int)strlen(recvbuf) - 1; i++)

{
characterName[i] = recvbuf[i]; //Set characterName to be the same
as the recvbuf except for the last character

}

characterName[i] = '\@'; //Add the terminating character to the
characterName

characterExists = character.loginChecker(characterName); //Pass the name
of the character into the loginChecker function which will return true if the
character exists and false if the character doesn’'t

//Check if the character was determined to exist
if (!characterExists)

strcpy(sendbuf, "Character does not exist\nWould you like to
create a new character with the given name? (y/n)\n"});

sendMessage(sendbuf); //Send the character does not exist message
to the client

}
else
il
player.login(characterName); //Login to the character for the
player
sendMenu(sendbuf); //Go to the sendMenu function with the senbuf
}
}
else
{

char tempMessage[DEFAULT_BUFLEN];

//Loop for the number of character in the recvbuf
for (i = @; i < (int)strlen(recvbuf) - 1; i++)

{
tempMessage[i] = recvbuf[i]; //Set tempMessage to be the same as
the recvbuf except for the last character

}

tempMessage[i] = '\@'; //Add the terminating character to the
tempMessage

//Check if the message recieved was a y - means the user wants to create
a new character
if (strcmp(tempMessage, "y") == 0 || strcmp(tempMessage, "Y") == @)

character.characterCreator(characteriame); //Send the name of the
new character to the characterCreator function which handles creating the character

}
strcpy(sendbuf, “"Reset");

sendMessage(sendbuf); //Send the message "Reset" to the client, which
tells the client to loop back to the beginning of the tcp section

}
)




//Handles sending the menu to the client
void ClassTCPServer::sendMenu(char®* sendbuf)

il

strcpy(sendbuf, "What would you like to do?\nl. PVE\n2. PVP\n3. Profile\n4.
Leaderboard\n5. Exit\n4");

sendMessage(sendbuf); //Send the menu to the client
}

//Handles the menu inputs from the client
bool ClassTCPServer::menu(char* sendbuf)
{
int i;
char tempMessage[DEFAULT_BUFLEN];
bool leaveTCP = false; //Tells the server if it should exit the tcp server

//Loop through for the number of characters in recvbuf
for (i = @; i < (int)strlen(recvbuf) - 1; i++)

{
tempMessage[i] = recvbuf[i]; //Copy over the recvbuf to the tempMessage
except for the last character

}

tempMessage[i] = '\@

; //Add the terminating character to tempMessage
int result = atoi(tempMessage); //Convert the char* to an integer

//Check which option was recieved from the client
switch (result)

{

case 1:

//5end a message to the client to tell it to stop running the tcp client
and begin the udp client and game

strcpy(sendbuf, "Start Game");

sendMessage(sendbuf);

leaveTCP = true; //Set leaveTCP to true as it now needs to switch over

to udp

break;

}

case 2:

{
//Send the client a message about the PVP option
strcpy(sendbuf, "PVP - Will be implemented in the future");
sendMessage(sendbuf);
break;

}

case 3:

{
//Send the client a message about the character profile option
strepy(sendbuf, "Character Profile Will Go Here");
sendMessage(sendbuf);
break;

}

case 4:

{

sendbuf = game.getLeadboard();

//Send the leaderboard to the client

strcat(sendbuf, "\nSend anything to return to the menu\n");
sendMessage(sendbuf);




break;

}

case 5:
//Handles exiting the game
strcpy(sendbuf, "Exit Game");
sendMessage(sendbuf);
break;

}

default:
break;

}

return leaveTCP; //Leave tcp if true

}

ClassUDPServer.cpp

#include "pch.h"

#include "ClassUDPServer.h"
#include “"Packing.h"

#pragma warning(disable : 4996)

ClassUDPServer::ClassUDPServer()
{
}

ClassUDPServer::~ClassUDPServer()

{
}

//Handles calling the PackPreamble

unsigned short ClassUDPServer::_PackPreamble(MESSAGE_PREAMBLE *preamb, unsigned char
*huf)

{

}

//Handles calling the UnpackPreamble

unsigned short ClassUDPServer::_UnpackPreamble(MESSAGE_PREAMBLE *preamb, unsigned char
*phuf)

{

}

//Handles calling the PackPlayer

unsigned short ClassUDPServer::_PackPlayer(PLAYER_INFORMATION *player, unsigned char
*buf)

{

}

//Handles calling the UnpackMovement

void ClassUDPServer::_UnpackMovement (PLAYER_MOVEMENT _INFORMATION *move, unsigned char
*buf)

{

}

//Handles calling the PackBullet
unsigned short ClassUDPServer::_PackBullet(MESSAGE_BULLET_FIRED *bullet, unsigned char
*bhuf)

return(PackPreamble(preamb, buf));

return(UnpackPreamble(preamb, buf));

return(PackPlayer(player, buf));

UnpackMovement (move, buf);




{
}

//Handles calling the UnpackBullet
void ClassUDPServer::_UnpackBullet(MESSAGE_BULLET_FIRED *bullet, unsigned char *buf)

{
}

//Handles setting up the udp server
void ClassUDPServer::udp(char* character)

return(PackBullet(bullet, buf));

UnpackBullet(bullet, buf);

{

//Do this only once at startup

iResult = WSAStartup(MAKEWORD(2, 2), &wsaData);

if (iResult != @)

{
printf("wWSAStartup failed: %d\n", iResult);

}

UdpSocket = socket(AF_INET, SOCK_DGRAM, IPPROTO_UDP);

if (UdpSocket == INVALID_SOCKET)

{
printf("socket failed: %ld\n", WSAGetLastError());
WSACleanup();

}

rx_addr.sin_family = AF_INET;

rx_addr.sin_port = htons((u_short)atol(DEFAULT_PORT));

rx_addr.sin_addr.s_addr = htonl(INADDR_ANY);

//Bind the server's udp socket

iResult = bind(UdpSocket, (SOCKADDR *)&rx_addr, sizeof(rx_addr));

if (iResult == SOCKET_ERROR)

{
printf("bind failed: %d\n", WSAGetLastError());
closeUDP();

}

}

//Handles sending bullet information to the client
void ClassUDPServer::sendBulletInfo(int code, char* user, float x, float vy, int count)

{

unsigned char sendbuf[DEFAULT_BUFLEN]; //The message being sent to the client -
information being sent will be packed into this unsigned char®

unsigned short buflen; //Length of the message being sent

MESSAGE_BULLET_FIRED msg; //Will contain all the bullet information to be sent
to the client

//Fill the msg with the information passed into the function

msg.code = code; //Code of the msg being sent

strcpy((char*)msg.username, user); //Username of the one making use of the
message e.g. player's name or enemy's name

snprintf(msg.bulletX, MAX_MESSAGE_CHAR_LENGTH, "%f", x); //Add the x position
float for the bullet as a char* to the bulletX

snprintf(msg.bulletY, MAX_MESSAGE_CHAR_LENGTH, "%f", vy); //Add the y position
float for the bullet as a char* to the bulletY




msg.count = count; //Add the count, which is used to tell the client and server
what bullet it is

//Pack the message structure into the send buffer.
buflen = PackBullet(&msg, (unsigned char*)sendbuf);

sendPreamble(code, buflen); //Send the code and the length of the message to
the sendPreamble message to send to the client

sendMessage(sendbuf, (int)buflen); //Send the packed message and the length of
the message ot the sendMessage function where the message is sent to the client

}

//Handles sending the player information to the client
void ClassUDPServer::sendPlayerInfo(int code, char* user, int hp, float x, float vy,
float speed, int points)

{

unsigned char sendbuf[DEFAULT_BUFLEN]; //The message being sent to the client -
information being sent will be packed into this unsigned char*

unsigned short buflen; //Length of the message being sent

PLAYER_INFORMATION msg; //Will contain all the player information to be sent to
the client

//Fill the msg with the information passed into the function

msg.code = code; //Code of the msg being sent

strcpy((char*)msg.username, user); //Username of the player

msg.health = hp; //Health of the player

snprintf(msg.startX, MAX_MESSAGE_CHAR_LENGTH, "%f", x); //Add the x position
float for the player as a char* to the message

snprintf(msg.startY, MAX_MESSAGE_CHAR_LENGTH, "%f", v); //Add the y position
float for the player as a char* to the message

snprintf(msg.speed, MAX_MESSAGE_CHAR_LENGTH, "%f", speed); //Add the speed
float for the player as a char* to the message

msg.points = points; //Add the points of the player to the message

//Pack the message structure into the send buffer.
buflen = PackPlayer(&msg, (unsigned char*)sendbuf);

sendPreamble(code, buflen); //Send the code of the message and the length of
the message being sent to the sendPreamble function to be sent to the client

sendMessage(sendbuf, (int)buflen); //Pass the packed messaged and the length of
the message to the sendMessage function that will handle sending the packed message to
the client

}

//Handles sending the enemy information to the client
void ClassUDPServer::sendEnemyInfo(int code, char* user, int hp, float x, float v,
float speed)

{

unsigned char sendbuf[DEFAULT_BUFLEN]; //The message being sent to the client =
information being sent will be packed into this unsigned char*

unsigned short buflen; //Length of the message being sent

ENEMY_INFORMATION msg; //Will contain all the enemy inforamtion to be sent to
the client

//Fill the msg with the information passed into the function
msg.code = code; //Code of the msg being sent
strcpy((char*)msg.username, user); //Username of the enemy
msg.health = hp; //Health of the enemy




snprintf(msg.startX, MAX_MESSAGE_CHAR_LENGTH, "%f", x); //Add the x position
float for the enemy as a char* to the message

snprintf(msg.startY, MAX_MESSAGE_CHAR_LENGTH, "%f", v); //Add the y position
float for the enemy as a char* to the message

snprintf(msg.speed, MAX_MESSAGE_CHAR_LENGTH, "%f", speed); //Add the speed
float for the enemy as a char* to the message

//Pack the message structure into the send buffer.
buflen = PackEnemy(&nmsg, (unsigned char*)sendbuf);

sendPreamble(code, buflen); //Send the code of the message and the length of
the message being sent to the sendPreamble function to be sent to the client

sendMessage(sendbuf, (int)buflen); //Pass the packed messaged and the length of
the message to the sendMessage function that will handle sending the packed message to
the client

}

//Handles sending the preamble information to the client
void ClassUDPServer::sendPreamble(int code, int buflen)
{
unsigned char presendbuf[DEFAULT_BUFLEN]; //The message being sent to the
client = information being sent will be packed into this unsigned char*
unsigned short prebuflen; //Length of the message being sent

MESSAGE_PREAMBLE preMsg; //Will contain all the preamble information to be sent
to the client

//Fill the preMsg with information passed into the function
preMsg.code = code; //Code of the next message to be sent to the client
preMsg.length = buflen; //Length of the next message to be sent to the client

//Pack the message structure into the presendbuf
prebuflen = (PackPreamble(&preMsg, (unsigned char*)presendbuf));

sendMessage(presendbuf, (int)prebuflen); //Pass the packed messaged and the
length of the message to the sendMessage function that will handle sending the packed
message to the client

}

//Handles sending the packed messages to the client
void ClassUDPServer::sendMessage(unsigned char* sendbuf, int buflen)

//Send the packed message to the client
iResult = sendto(UdpSocket, (char *)sendbuf, buflen, @, (SOCKADDR
*)&sender_addr, iSenderAddrSize);

//Check if the message failed to send
if (iResult == SOCKET_ERROR)

{
printf("send failed: %d\n", WSAGetLastError());
freeaddrinfo(addressList);
closeUDP(); //Close UDP server

}

}

//Handles recieving the packed messages from the client
char* ClassUDPServer::recvMessage()

{

//Recieve the packed message from the client




iResult = recvfrom(UdpSocket, recvbuf, recvbuflen, 8, (SOCKADDR *)&sender_addr,
&iSenderAddrSize);

//Check if the server failed to recieve the message from the client
if (iResult == SOCKET_ERROR)

{
printf("recv failed: %d\n", WSAGetLastError());
closeUDP(); //Close UDP server
}
return recvbuf; //Return the recieved message
}
void ClassUDPServer::clearAdr()
{
freeaddrinfo(addressList); //Avoid memory leak
}
void ClassUDPServer::closeUDP()
il
//Cleanup
closesocket(UdpSocket);
//Do this only once at the end
WSACleanup();
}
Enemy.cpp

#include "pch.h"
#include "Enemy.h"

#pragma warning(disable : 4996)
Enemy: :Enemy()

enemyStats.speed = 1.8; //Set the default speed of the enemy - to be changed
later

}

Enemy: :~Enemy ()
il
}

//Handles setting the information of the enemy
void Enemy::setEnemyInformation(char* ehName, int hp, float x, float y, float speed)
{

strcpy(enemyStats.name, eName); //Set the enemy’'s name

enemyStats.health = hp; //Set the enemy's health

this->enemyStats.x = x; //Set the enemy's x position

this->enemyStats.y = y; //Set the enemy's y position

this->enemyStats.speed = speed; //Set the enemy's speed

}

//Handles updating the enemy's position
void Enemy::updateEnemyPosition(float x)

{
//y position isn't altered for the same reason as the player - refer to the

player.cpp for more information
enemyStats.x = x; //Update the enemy's x position
}

//Return the enemy object




stats Enemy::getEnemyStats()
{

}

Entity.h
#include "pch.h"
#include "Entity.h"

return enemyStats; //Return the object containing the enemy's information

#pragma warning(disable : 4996)

Entity::Entity()
{
}
Entity::~Entity()
il
}
int Entity::getHealth(stats stat)
{
return stat.health; //Return the health of the entity requesting it
}
float Entity::getX(stats stat)
i
return stat.x; //Return the x position of the entity requesting it
}
float Entity::getY(stats stat)
{
return stat.y; //Return the y position of the entity requesting it
}
float Entity::getSpeed(stats stat)
{
return stat.speed; //Return the speed of the entity requesting it
}
Game.cpp

#include "pch.h"
#include “"Game.h"

#pragma warning(disable : 4996)
Game: :Game()

}

Game: :~Game()

{
}

//Handles opening the leaderboard file to show the user
char* Game::getlLeadboard()

{
//Open the leaderboard file
FILE *ptr = fopen(“Leaderboard.txt", "r");
char* buffer; //Used for storing the leaderboard

buffer = new char[DEFAULT_BUFLEN];




char tempBuffer[124]; //Used to read the file
strcpy(buffer, "LEADERBOARD:");
do

{
strcat(buffer, "\n"); //Add \n to the buffer - this is used to make the
output later on more presentable for the user
fscanf(ptr, "%s", tempBuffer); //Read the next line from the file

strcat(buffer, tempBuffer); //Add the line read from the file to the end
of the buffer

} while (!feof(ptr)); //Loop until end of the file has been found
fclose(ptr); //Close the file

return buffer; //Return the buffer to be sent to the leaderboard later

}

Login.cpp
#include "pch.h"
#include "Login.h"

#pragma warning(disable : 4996)
Login::Login()

}

Login::~Login()
{
}

//Handles reading the list of character names to see if the character being logged
into exists
bool Login::loginChecker(char* name)

{

//Open the list of characters created
FILE *ptr = fopen(“"Character_Files.txt", "r");

char buffer[64]; //used to read in lines from the text file

do

{
fscanf(ptr, "%s", buffer); //Read line from the file

if (strcmp(buffer, name) == @) //Check if the line being read matches
the input character name

il
fclose(ptr); //Close the file

return true; //Return true to say that the character exists

}
} while (!feof(ptr)); //Loop until end of the file has been found

fclose(ptr); //Close the file
return false; //return false to say that the character doesn't exist yet




//Handles the creation of a new character
void Login::characterCreator(char* name)

{

char buffer[64]; //Used to read in lines from the text file

strcpy(buffer, "Character Save Files\\"); //Folder where all the character
saves are located

strcat(buffer, name); //Name of the new character being created

strcat(buffer, ".txt"); //.txt is used because the file format is a .txt - this
can be altered if different file formats are to be used

//0pen the list of characters created to add the new character's name to
FILE *ptr = fopen(“"Character_Files.txt", "a");

fprintf(ptr, "\n%s", name); //Add the new character's name to the file
fclose(ptr); //Close the file

//Create a new file to save the new characters data to
ptr = fopen(buffer, "w");

//Set the information for the new player to the newly created file
fprintf(ptr, "%s\n%d\n%d\n", name, 100, @); //Name of the player, the health
and the number of poinst

fclose(ptr); //Close the file
}

Pch.cpp
// pch.cpp: source file corresponding to pre-compiled header; necessary for
compilation to succeed

#include "pch.h"

// In general, ignore this file, but keep it around if you are using pre-compiled
headers.

Player.cpp
#include "pch.h"
#include "Player.h"

#pragma warning(disable : 4996)

Player::Player()
{
}

Player::~Player()
{
}

//Handle the reading of the palyer save file and setting of the player information
void Player::login(char* name)

{
char buffer[64]; //Used to read the file

strcpy(buffer, "Character Save Files\\"); //Name of the folder that contains
the save files
strcat(buffer, name); //Contains the name of the character being logged in




strcat(buffer, ".txt"); //Adds .txt to allow it open the .txt file - change

this if other formatted files are to be used

}

//Open the file containing the information for the logged in character
FILE *ptr = fopen(buffer, "r");

fscanf(ptr, "%s", buffer); //Read line from the file
strcpy(playerStats.name, buffer); //Read in the name of the player

fscanf(ptr, "%s", buffer); //Read line from the file
playerStats.health = atoi(buffer); //Read in health stat

fscanf(ptr, "%s", buffer); //Read line from the file
player.points = atoi(buffer); //Read in defence stat

playerStats.speed = 5.8; //Set the default speed of the player
playerStats.x = 250.0; //Set the default starting x position of the player
playerStats.y = 20.8; //Set the default starting y position of the player

fclose(ptr); //Close the file

//Handles updating the player's hp and points
void Player::setPlayerInformation(char* eName, int hp, int points)

{

}

strcpy(playerStats.name, ehame); //Set name
playerStats.health = hp; //Set health
this-»player.points = points; //Set points

//Handles updating the player's information
void Player::updatePlayerPosition(float x)

{

//Y position isn't updated to the nature of the game, so the player can only

move left and right

}

playerStats.x += x; //Update the player's x position

//Handles grabbing the object containing the player's stats
stats Player::getPlayerStats()

{
¥

return playerStats; //return the player's stats object

//Handles return the player's points
int Player::getPoints()

{

return player.points; //Return the player's points
}
Source.cpp

#include "pch.h"

#include "ClassTCPServer.h"

#include "ClassUDPServer.h"

#include "Messages.h"

#tinclude "PackUnpack.h"

#include "Enemy.h"




#include "Bullet.h"

#include "windows.h"

#pragma warning(disable : 4996)

#define ENEMYRADIUS 5 //Enemy's Radius
#idefine BULLETRADIUS 2 //Bullet's Radius

#define PLAYERRADIUS 5 //Player's Radius

ClassTCPServer tcp;
ClassUDPServer udp;
Player player;

Entity entity;

Enemy enemy;

Bullet bullet;

void setup(); //Does the initialisation of the game
void mainGame(); //Runs the main game loop on the server
void update(); //Handles the recieving of messages from the client

void enemyShoot(); //Handles the enemy's shooting

char name[DEFAULT_BUFLEN]; //Stores the Players Name

char enemyName[DEFAULT_BUFLEN]; //Stores the Enemy's Name

int enemyBulletCount = 0; //Holds the next bullet to fire for the enemy

int enemyBulCount = 0; //Holds the number of bullets fired for the enemy

int bulletCount = 0; //Holds the next bullet to fire for the player

int bulCount = 0; //Holds the number of bullets fired for the player

int terminate_app = 0;




bool finishGame = false;

#define MAXTHREADS 2 //number of Extra threads being used

LPCTSTR mutexname = (LPCTSTR)"FirstMutex";

//Thread handles the enemy's shooting

DWORD WINAPI ThreadProc2(LPVOID IpParameter)

{
DWORD param = (DWORD)IpParameter; // Recover passed in value
intindex;

HANDLE mutexhd|;

//Open the mutexhdl

mutexhd| = OpenMutex(MUTEX_ALL_ACCESS, FALSE, mutexname);

//Loop until the game is finished

while (!finishGame)

{
//Check if the enemy can fire any bullets yet
if (enemyBulletCount != BULLETCOUNT)

{

WaitForSingleObject(mutexhdl, INFINITE); //Wait until the mutex can be
used

enemyShoot(); //Call the enemyShoot function which performs all the
calculations for the enemy's bullets

ReleaseMutex(mutexhdl); //Release the mutex

Sleep(1000); //Wait for 1 second so the enemy only shoots every second




return 0;

//Thread handles the movement of the enemy and all the bullets

DWORD WINAPI ThreadProc(LPVOID IpParameter)

i

DWORD param = (DWORD)IpParameter; // Recover passed in value

int index;

HANDLE mutexhd|;

//Open the mutexhdl

mutexhd| = OpenMutex(MUTEX_ALL_ACCESS, FALSE, mutexname);

//Loop until the game is finished
while (!finishGame)
{
WaitForSingleObject(mutexhdl, INFINITE); //Wait until the mutex can be used

//Check if the enemy is close to the end of the scene in the x axis
//1f he is then make him go the other way by multiplying his speed by
/-1

if (entity.getX(enemy.getEnemyStats()) >= 480 | |

entity.getX(enemy.getEnemyStats()) <= 20)

enemy.setEnemylnformation(enemyName,

entity.getHealth(enemy.getEnemyStats()), entity.getX(enemy.getEnemyStats()),
entity.getY(enemy.getEnemyStats()), entity.getSpeed(enemy.getEnemyStats()) * -1);

//Update the enemy's x position by adding his speed to his x position

enemy.updateEnemyPosition(entity.getX(enemy.getEnemyStats()) +

entity.getSpeed(enemy.getEnemyStats()));




//Send all the information for the enemy to the sendEnemylnfo function
//in the udp server class that will send the information to the client

udp.sendEnemylnfo(MESSAGE_CODE_ENEMY_UPDATE, enemyName, //Enemy

message code and enemy name

used

can be used

entity.getHealth(enemy.getEnemysStats()), //Enemy Health
entity.getX(enemy.getEnemyStats()), //Enemy x position
entity.getY(enemy.getEnemyStats()), //Enemy y position
entity.getSpeed(enemy.getEnemyStats())); //Enemy speed

ReleaseMutex(mutexhdl); //Release the mutex

//Loop through for the total number of bullets

for (inti = 0; i < BULLETCOUNT; i++)

{
//WaitForSingleObject(mutexhdl, INFINITE); //Wait until the mutex can be
bullet.removeBullet(i); //Handles the removing of bullets
//ReleaseMutex(mutexhdl); //Release the mutex

}

//Check if a bullet has been fired by the player yet
if (bulCount > 0)
{
//Loop through for the number of bullets the player has fired (max = 10)

for (inti=0; i< bulCount; i++)

{
/{WaitForSingleObject(mutexhdl, INFINITE); //Wait until the mutex
bullet.moveBullet(i); //Handles the movement of the player's bullets
//ReleaseMutex(mutexhdl); //Release the mutex

}




//Check if a bullet has been fired by the enemy yet

if (enemyBulCount > 0)

{
//Loop through for the number of bullets the enemy has fired (max = 10)
for (int i = 0; i < enemyBulCount; i++)
{
/{WaitForSingleObject(mutexhdl, INFINITE); //Wait until the mutex
can be used
bullet.moveEnemyBullet(i); //Handles the movement of the enemy's
bullets
//ReleaseMutex(mutexhdl); //Release the mutex
}
}
//Check if the player has fired a bullet yet
if (bulCount !=0)
{
//Loop through for the nubmer of bullets the player has created in the scene
for (inti=0; i< bulCount; i++)
{
WaitForSingleObject(mutexhd|, INFINITE); //Wait until the mutex
can be used

udp.sendBulletinfo(MESSAGE_CODE_BULLET_FIRED, name, //Bullet
message code and the name of the player who made it

entity.getX(bullet.getBulletStats(i)), //Bullet's x position
entity.getY(bullet.getBulletStats(i)), //Bullet's y position

i); //Bullet count - Keeps track of which bullet is being
mentioned

ReleaseMutex(mutexhdl); //Release the mutex

//Loop through for the nubmer of bullets the player has created in the scene




for (int j = 0; j < bulCount; j++)
{

//Calculate the distance between the enemy and all the bullets

float distance = ((entity.getX(bullet.getBulletStats(j)) -
entity.getX(enemy.getEnemyStats())) * (entity.getX(bullet.getBulletStats(j)) -
entity.getX(enemy.getEnemyStats()))) + ((entity.getY(bullet.getBulletStats(j)) -
entity.getY(enemy.getEnemyStats()) * (entity.getY(bullet.getBulletStats(j)) -
entity.getY(enemy.getEnemysStats()))));

//Check if the distance is less than the combined radiuses of the
enemy and bullet

if (distance < (ENEMYRADIUS + BULLETRADIUS) * (ENEMYRADIUS +
BULLETRADIUS))

WaitForSingleObject(mutexhdl, INFINITE); //Wait until the
mutex can be used

//Update the player's points by increasing it by 1 for hitting
the enemy with a bullet

player.setPlayerinformation(name,
entity.getHealth(player.getPlayerStats()), player.getPoints() + 1);

//Send the updated player information

udp.sendPlayerinfo(MESSAGE_CODE_PLAYER_UPDATE,
name,//Player message code and player name

entity.getHealth(player.getPlayerStats()), //Player

Health

entity.getX(player.getPlayerStats()), //Player x
position

entity.getY(player.getPlayerStats()), //Player Y
position

entity.getSpeed(player.getPlayerStats()), //Player
speed

player.getPoints()); //Player Points
//finishGame = true; //Set the finishGame variable to true

ReleaseMutex(mutexhdl); //Release the mutex




//Loop through for the nubmer of bullets the player has created in the scene
for (int j = 0; j < enemyBulCount; j++)
{

//Calculate the distance between the enemy and all the bullets

float distance = ((entity.getX(bullet.getEnemyBulletStats(j)) -
entity.getX(player.getPlayerStats())) * (entity.getX(bullet.getEnemyBulletStats(j)) -
entity.getX(player.getPlayerStats()))) + ((entity.getY(bullet.getEnemyBulletStats(j)) -
entity.getY(player.getPlayerStats()) * (entity.getY(bullet.getEnemyBulletStats(j)) -
entity.getY(player.getPlayerStats()))));

//Check if the distance is less than the combined radiuses of the
enemy and bullet

if (distance < (ENEMYRADIUS + BULLETRADIUS) * (ENEMYRADIUS +
BULLETRADIUS))

WaitForSingleObject(mutexhdl, INFINITE); //Wait until the
mutex can be used

//Update the player's points by subtracting it by 1 for being
hit by the enemy's bullet

player.setPlayerinformation(name,
entity.getHealth(player.getPlayerStats()), player.getPoints() - 1);

//Send the updated player information

udp.sendPlayerinfo(MESSAGE_CODE_PLAYER_UPDATE,
name,//Player message code and player name

entity.getHealth(player.getPlayerStats()), //Player
Health

entity.getX(player.getPlayerStats()), //Player x
position

entity.getY(player.getPlayerStats()), //Player Y
position




entity.getSpeed(player.getPlayerStats()), //Player

speed
player.getPoints()); //Player Points
//finishGame = true; //Set the finishGame variable to true
ReleaseMutex(mutexhdl); //Release the mutex
}
}
}
//Check if the enemy has fired a bullet yet
if (enemyBulCount !=0)
{
//Loop through for the nubmer of bullets the enemy has created in the
scene
for (int i = 0; i < enemyBulCount; i++)
{
/{WaitForSingleObject(mutexhdl, INFINITE); //Wait until the mutex
can be used

udp.sendBulletinfo(MESSAGE_CODE_BULLET_FIRED, enemyName,
//Bullet message code and the name of the enemy who made it

entity.getX(bullet.getEnemyBulletStats(i)), //Enemy's bullet
X position

entity.getY(bullet.getEnemyBulletStats(i)), //Enemy's bullet
y position

i); //Enemy bullet count - keeps track of which bullet is
being mentioned

//ReleaseMutex(mutexhdl); //Release the mutex

if (terminate_app)

{




printf("[%x] Thread terminating", GetCurrentThreadld());

break;

return 0;

//Handles the creation of the enemy's bullets
void enemyShoot()
{
int dirX = 1.0; //Determines the x direction of the enemy bullet

int dirY = 1.0; //Determines the y direction of the enemy bullet

//Calculates the difference between the x positions of the player and the enemy and adds it
to the xSpeed

float xSpeed = entity.getX(player.getPlayerStats()) - entity.getX(enemy.getEnemyStats());

//Calculates the difference between the y positions of the player and the enemy and adds it
to the ySpeed

float ySpeed = entity.getY(player.getPlayerStats()) - entity.getY(enemy.getEnemyStats());

//Check if the xSpeed is negative
if (xSpeed < 0)
{
dirX *= -1; //Reverse the preset direction that the bullet moves in the x

xSpeed *=dirX; //Make the xSpeed positive (This is to find the total xSpeed and
ySpeed later on)

}
//Check if the ySpeed is negative

if (ySpeed <0)
{

dirY *= -1; //Reverse the preset direction that the bullet moves in the y




ySpeed *=dirY; //Make the ySpeed positive (This is to find the total xSpeed and
ySpeed later on)

}

//Stores the total of the combined xSpeed and ySpeed

int totalSpeed;

//Calculate the total combined differences to normalise the speeds below

totalSpeed = xSpeed + ySpeed,;

xSpeed /= totalSpeed; //Make the xSpeed between 0 and 1

xSpeed *= dirX; //Multiply the xSpeed by the x direction to set it back to a negative if it was
changed earlier

ySpeed /= totalSpeed; //Make the ySpeed between 0 and 1

ySpeed *= dirY; //Multiply the ySpeed by the y direction to set it back to a negative if it was
changed earlier

//Call the setEnemyBulletArray to set the new calculated values to the newly created bullet

bullet.setEnemyBulletArray(entity.getX(enemy.getEnemyStats()),
entity.getY(enemy.getEnemyStats()), xSpeed, ySpeed);

enemyBulCount++; //Increment the enemyBulCount by 1

enemyBulletCount++; //Increment the enemyBulletCount by 1
//Check if the enemy's bullet that was just fired was bullet number 9
if (enemyBulletCount == BULLETCOUNT)

enemyBulletCount = 0; //Set the next bullet to be fired to be bullet number 0

//Check if the enemy has fired 10 bullets yet




if (enemyBulCount >= BULLETCOUNT)

enemyBulCount = BULLETCOUNT; //Set the enemyBulCount back to the max
number of bullets the enemy can fire

}

//Overview of all the steps in the program for the server
int main(int argc, char* argv(])

i

strepy(name, tep.tep()); //Runs the tep server and returns the name of the player that logged

udp.udp(name); //Run the udp server and passes in the name of the player

player.login(name); //Call the function that logs the player in and sets the starting
information for the player

setup(); //Initialises all the values for the game and sends them to the client

mainGame(); //Enter the main game loop on the server side

udp.closeUDP(); //Closes the udp server

return 0; //Return 0

//Handles initialising all the values for the game and sending them to the client

void setup()

i

//Recieves the preamble from the client and sets it to recvdbuf

unsigned char* recvdbuf = (unsigned char*)udp.recvMessage();

MESSAGE_PREAMBLE preMsg; //Will hold the unpacked information from the preamble




//Unpack the preamble from the recvdbuf into the preMsg

udp._UnpackPreamble(&preMsg, recvdbuf);

printf("\nPreamble Code: %d\n", preMsg.code);

//Pass all the player information that has been pre set in the player.login function

//Into the sendPlayerinfo function in the udp class that handles sending the player
information to the client

udp.sendPlayerinfo(MESSAGE_CODE_PLAYER_UPDATE, name,//Player message code and
player name

entity.getHealth(player.getPlayerStats()), //Player Health
entity.getX(player.getPlayerStats()), //Player x position
entity.getY(player.getPlayerStats()), //Player Y position
entity.getSpeed(player.getPlayerStats()), //Player speed

player.getPoints()); //Player Points

strcpy(enemyName, "BadGuy"); //Set the enemy's name to "BadGuy"

//Set all the initial values for the enemy
enemy.setEnemylnformation(enemyName, //Sets the name of the enemy
entity.getHealth(player.getPlayerStats()), //Set the health of the enemy

entity.getX(player.getPlayerStats()), //Set the x position of the enemy to be the
same as the player

//Set the y position of the enemy to be the same as the player subtracted from the
max height of the

//scene to put the enemy on the opposite side of the screen from the player
SCREEN_HEIGHT - entity.getY(player.getPlayerStats()),

1.0); //Set the base value of the enemy's speed

//Send the enemy information to the client

udp.sendEnemylnfo(MESSAGE_CODE_ENEMY_UPDATE, enemyName, //Send the code for
the enemy update and the enemy's name

entity.getHealth(enemy.getEnemyStats()), //Send the health of the enemy




entity.getX(enemy.getEnemyStats()), //Send the x position of the enemy
entity.getY(enemy.getEnemyStats()), //Send the y position of the enemy

entity.getSpeed(enemy.getEnemyStats())); //Send the speed of the enemy

//Creates and starts the extra threads being used and runs the game loop that takes user inputs
from the client

void mainGame()

{
HANDLE threadhd|[MAXTHREADS];

DWORD threadid;
int index=0;
DWORD param = 2; // Some value to pass to thread

HANDLE mutexhd|;

//Create the mutex mutexhdl

mutexhdl| = CreateMutex(NULL, FALSE, mutexname);

[//Create the first extra thread
threadhdI[0] = CreateThread(
NULL, // No security attributes reqd
0, // Use default thread stack size
ThreadProc, // Thread function
(LPVOID)param, // Pass parameter to function
0, // Creation flags (e.g. CREATE_SUSPENDED)

&threadid); // Return value of thread 1D

//Create the second extra thread
threadhdI[1] = CreateThread(
NULL, // No security attributes reqd

0, // Use default thread stack size




ThreadProc2, // Thread function
(LPVOID)param, // Pass parameter to function
0, // Creation flags (e.g. CREATE_SUSPENDED)

&threadid); // Return value of thread 1D

//Loop while the game hasn't ended
while (!finishGame)
{

update(); //Handles the recieving of messages from the client, in this case the user
inputs

//TerminateThread(threadhdl, 0); // Kill thread

terminate_app =1;

#if MAXTHREADS > 1
WaitForMultipleObjects(MAXTHREADS,
threadhdl,
TRUE,
INFINITE);
Helse
WaitForSingleObject(threadhdl[0], INFINITE);

#endif // MAXTHREADS > 1

//Loops through the number of threads used to close them
for (index = 0; index < MAXTHREADS; index++)

{
CloseHandle(threadhdl[index]); //Close all the threads

CloseHandle(mutexhdl); //CLoses the mutex created earlier




getchar(); //Pause

//Handles the recieving of any messages and the updating of some information
void update()
{

//Recieves the preamble from the client and sets it to recvdbuf

unsigned char* recvdbuf = (unsigned char*)udp.recvMessage();

MESSAGE_PREAMBLE preMsg; //Will hold the unpacked information from the preamble

//Unpack the preamble from the recvdbuf into the preMsg

udp._UnpackPreamble(&preMsg, recvdbuf);

printf("\nPreamble Code: %d\n", preMsg.code);

//Run different updates and unpack the message in the way that corresponds to the code in
the preamble

switch (preMsg.code)

|

case MESSAGE_CODE_PLAYER_UPDATE: //Enters if the preamble's code matches the player
update code

{
//PLAYER_INFORMATION playerMsg;

//unsigned char* recvdbuf = (unsigned char*)udp.recvMessage();

//udp._UnpackPlayer(&playerMsg, recvdbuf);




//printf("Message Recieved:\n Code: %d\n Character: %s\n Health: %d\n X
Position: %f\n Y Position: %f\n Speed: %f\n Points: %d\n",

1/ playerMsg.code, playerMsg.username, playerMsg.health,
atof(playerMsg.startX),

/! atof(playerMsg.startY), atof(playerMsg.speed), playerMsg.points);

//player.setPlayerinformation(name, playerMsg.health, atof(playerMsg.startX),
atof(playerMsg.startY), atof(playerMsg.speed), playerMsg.points);

break;

}

case MESSAGE_CODE_ENEMY_UPDATE: //Enters if the preamble's code matches the enemy
update code

{
J//ENEMY_INFORMATION enemyMsg;

//unsigned char* recvdbuf = (unsigned char*)udp.recvMessage();

//udp._UnpackEnemy(&enemyMsg, recvdbuf);

//printf("Message Recieved:\n Code: %d\n Character: %s\n Health: %d\n X
Position: %f\n Y Position: %f\n Speed: %f\n",

/! enemyMsg.code, enemyMsg.username, enemyMsg.health,
atof(enemyMsg.startX),

i atof(enemyMsg.startY), atof(enemyMsg.speed));

//strcpy(enemyName, enemyMsg.username);

//enemy.setEnemyinformation(enemyName, enemyMsg.health,
atof(enemyMsg.startX), atof(enemyMsg.startY), atof(enemyMsg.speed));

//endlInit = true;

break;




case MESSAGE_CODE_BULLET_FIRED: //Enters if the preamble's code matches the bullet
fired code

{

MESSAGE_BULLET_FIRED bulletMsg; //Will hold the unpacked information from the
bullet fired message

//Recieves the bullet fired message from the client and sets it to the recvdbuf

unsigned char* recvdbuf = (unsigned char*)udp.recvMessage();

//Unpack the recvdbuf into the bulletMsg

udp._UnpackBullet(&bulletMsg, recvdbuf);

//Print out all the recieved information from the bullet message

printf("Message Recieved:\n Code: %d\n Character: %s\n Bullet X Position: %f\n
Bullet Y Position: %f\n Bullet Number: %d\n",

bulletMsg.code, bulletMsg.username, atof(bulletMsg.bulletX),
atof(bulletMsg.bulletY), bulletMsg.count);

int dirX = 1.0; //Determines the x direction of the player bullet

int dirY = 1.0; //Determines the y direction of the player bullet

//Set the startin, osition of the player's bullet -
EYP play

//{The glut positions y = 0 is in the bottom of the window displayed in the client, but
the mouse click y = 0 is at the top of the window displayed in the client,

//This is the reason for subtracting the mouse's click y position from the screen
height)

int changeY = (SCREEN_HEIGHT - atoi(bulletMsg.bulletY));

//Calculate the distance between the mouses click in the x that was sent from the
client in the bulletMsg and the player's x position

float xSpeed = atoi(bulletMsg.bulletX) - entity.getX(player.getPlayerStats());

//Calculate the distance between the changeY calculated above and the player's y
position




float ySpeed = changeY - entity.getY(player.getPlayerStats());

//Check if the distance in the x is negative
if (xSpeed < 0)
{
dirX *=-1; //reverse the x direction of the bullet

xSpeed *= dirX; //Set the xSpeed to a positive value
}

//Check if the distance in the y is negative

if (ySpeed <0)

{

dirY *= -1, //reverse the y direction of the bullet

ySpeed *= dirY; //Set the ySpeed to a positive value

int totalSpeed; //Will hold the total directions added together

totalSpeed = xSpeed + ySpeed; //Add the difference in the x and y together

xSpeed /= totalSpeed; //Make the xSpeed's value between 0 and 1

xSpeed *= dirX; //Set the xSpeed back to a negative if it was changed earlier

ySpeed /= totalSpeed; //Make the ySpeed's value between 0 and 1

ySpeed *=dirY; //Set the ySpeed back to a negative if it was changed earlier

//Set the bullet values

bullet.setBulletArray(entity.getX(player.getPlayerStats()),
entity.getY(player.getPlayerStats()), xXSpeed, ySpeed);




//Send the bullet information to the client

udp.sendBulletinfo(MESSAGE_CODE_BULLET_FIRED, name, //Send the bullet fired
code and the name of the person who fired it

entity.getX(bullet.getBulletStats(bulletMsg.count)), //Send the x position of
the bullet

entity.getY(bullet.getBulletStats(bulletMsg.count)), //Send the y position of
the bullet

bulletMsg.count); //Send the number corresponding to the bullet being fired

bulletCount++; //Increment the bulletCount by 1

bulCount++; //Increment the bulCount by 1

//Check if the last bullet fired was bullet 9
if (bulletCount >= BULLETCOUNT)

bulletCount = 0; //Set the next bullet to be fired to be bullet 0
//Check if the bulCount is above or equal to the max number of bullets
if (bulCount >= BULLETCOUNT)

bulCount = BULLETCOUNT; //Set the bulCount to be equal to the max
number of bullets

break;

}

case MESSAGE_CODE_PLAYER_MOVE: //Enter if the preamble code matched the player
move code

{

PLAYER_MOVEMENT_INFORMATION moveMsg; //Will hold the unpacked
movement information

//Recieves the player movement message from the client and sets it to the recvdbuf
unsigned char* recvdbuf = (unsigned char*)udp.recvMessage();

float move = 0.0; //Used to store the value to change the player's position by

//Unpack the movement message into moveMsg




udp._UnpackMovement(&moveMsg, recvdbuf);

printf("Message Recieved:\n Code: %d\n Character: %s\n Input: %s\n",

moveMsg.code, moveMsg.username, moveMsg.input);

//Check if the player's x position is less than 480 as the player shouldn't move to the
right past that point

if (entity.getX(player.getPlayerStats()) < 480)
{
//Check if the message recieved contains "d" or "D"
if (stremp(moveMsg.input, "d") == 0 | | strcemp(moveMsg.input, "D") == 0)

move += entity.getSpeed(player.getPlayerStats()); //Add the player's
speed to the move variable to be used later

}

//Check if the player's x position is greater than 20 as the player shouldn't move to
the left past that point

if (entity.getX(player.getPlayerStats()) > 20)
{
//Check if the message recieved contains "a" or "A"
if (strcmp(moveMsg.input, "a") == 0 | | strcmp(moveMsg.input, "A") == 0)

move -= entity.getSpeed(player.getPlayerStats()); //Subtract the
player's speed from the move variable to be used later

b

//Call the function to update the player's position using the move value determined
above

player.updatePlayerPosition(move);

//Send the updated player information to the client

udp.sendPlayerinfo(MESSAGE_CODE_PLAYER_UPDATE, name, //Send the player
move code and the player's name

entity.getHealth(player.getPlayerStats()), //Send the player's health




entity.getX(player.getPlayerStats()), //Send the player's x position
entity.getY(player.getPlayerStats()), //Send the player's y position
entity.getSpeed(player.getPlayerStats()), //Send the player's speed

player.getPoints()); //Send the player's points

break;
}
default:
break;
}
}
Client
Bullet.h

#pragma once
#tdefine BULLETCOUNT 10 //Set the max number of bullets
#include “"Entity.h"

class Bullet
{
private:

stats enemyBulletStats[BULLETCOUNT]; //Stores an array of information for the
enemy's bullets

stats bulletStats[BULLETCOUNT]; //Stores an array of information for the
Player's bullets

int bulletCounter = @;
public:

void updateBullet(char*, float, float, int); //Handles updating the bullet's
positions

float getBulletX(int); //Returns the x coordinate of the bullet
float getBulletY(int); //Returns the y coordinate of the bullet

stats getBulletStats(int);
stats getEnemyBulletStats(int);

Bullet();
~Bullet();
};
ClassTCPClient.h

#include "pch.h"
#pragma once
#pragma warning(disable : 4996)

#include "ClassUDPClient.h"
#include <iostream>
#include <ws2tcpip.h>
#include <stdlib.h>
#include <stdio.h>




#include <conio.h>
#include <time.h>

using namespace std;

#define DEFAULT_PORT "27@15" //Holds the dafult port used by the client and the server
#define DEFAULT_BUFLEN 512 //Holds the maximum buffer length to be used

class ClassTCPClient
{
private:
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;
SOCKET connectSocket = INVALID_SOCKET;

public:
char* tcp(); //TCP startup
void sendMessage(char*); //Handles sending messages
char* recvMessage(); //Handles Recieving messages

ClassTCPClient();
~ClassTCPClient();

1

ClassUDPClient.h
#ipragma once

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

#define DEFAULT_PORT "27@15" //Holds the dafult port used by the client and the server
#define DEFAULT_BUFLEN 512 //Holds the maximum buffer length to be used

using namespace std;

class ClassUDPClient
{
private:
//Packs the preamble message
unsigned short PackPreamble(MESSAGE_PREAMBLE *preamb, unsigned char *buf)

PackShort(buf, preamb->code); //Pack the Preamble Code
PackShort(buf, preamb->length); //Pack the Preamble Length
return PREAMBLE_LENGTH;

}

//Unpacks the preamble message




unsigned short UnpackPreamble(MESSAGE_PREAMBLE *preamb, unsigned char *buf)

{
UnpackShort(buf, preamb->code); //Unpack the Preamble Code
UnpackShort(buf, preamb->length); //Unpack the Preamble Length
return PREAMBLE_LENGTH;

}

//Unpacks the player message
void UnpackPlayer(PLAYER_INFORMATION *player, unsigned char *buf)
{
UnpackShort(buf, player->code); //Unpack the Player Code
UnpackBytes(buf, player-s>username, MAX_MESSAGE_CHAR_LENGTH); //Unpack
the Player Name
UnpackLong(buf, player->health); //Unpack the Player's Health
UnpackBytes(buf, player-s>startX, MAX_MESSAGE_CHAR_LENGTH); //Unpack
the Player's X Position
UnpackBytes(buf, player-»>start¥, MAX_MESSAGE_CHAR_LENGTH); //Unpack
the Player's Y Position
UnpackBytes(buf, player->speed, MAX_MESSAGE_CHAR_LENGTH); //Unpack
the Player's speed
UnpackShort(buf, player-»points); //Unpack the Player's points

}

//Unpacks the enemy message
void UnpackEnemy({ENEMY_INFORMATION *enemy, unsigned char *buf)
{
UnpackShort(buf, enemy->code); //Unpack the Enemy Code
UnpackBytes(buf, enemy->username, MAX_MESSAGE_CHAR_LENGTH); //Unpack
the Enemy Name

UnpackLong(buf, enemy->health); //Unpack the Enemy's Health

UnpackBytes(buf, enemy->startX, MAX_MESSAGE_CHAR_LENGTH); //Unpack
the Enemy's X Position

UnpackBytes(buf, enemy-»>startY, MAX_MESSAGE_CHAR_LENGTH); //Unpack
the Enemy's ¥ Position

UnpackBytes(buf, enemy->speed, MAX_MESSAGE_CHAR_LENGTH); //Unpack
the Enemy's speed

}

//Packs the player movement message

unsigned short PackMovement(PLAYER_MOVEMENT_INFORMATION *move, unsigned char
*buf)

{

unsigned short msglen;

PackShort(buf, move->code); //Packs the Movement code

PackBytes(buf, move->username, MAX_MESSAGE_CHAR_LENGTH); //Packs the
Movement Username

PackBytes(buf, move->input, MAX_MESSAGE_CHAR_LENGTH); //Packs the
Movement Input

//Calculates the length of the message
msglen = sizeof(unsigned short)

+ sizeof(move->username)

+ sizeof(move->input);

return msglen; //Returns the length of the message

}

//Packs the Bullet message
unsigned short PackBullet(MESSAGE BULLET FIRED *bullet, unsigned char *buf)

{

unsigned short msglen;




PackShort(buf, bullet->code); //Packs the Bullet Code

PackBytes(buf, bullet->username, MAX _MESSAGE_CHAR_LENGTH); //Pack the
Bullet Username

PackBytes(buf, bullet->bulletX, MAX_MESSAGE_CHAR_LENGTH); //Pack the
Bullet X

PackBytes(buf, bullet->bulletY, MAX_MESSAGE_CHAR_LENGTH); //Pack the
Bullet Y

PackShort(buf, bullet->count); //Pack the Bullet Counter

//Calculates the length of the message
msglen = sizeof(unsigned short)
sizeof(bullet->username)
sizeof(bullet->bulletX)
sizeof(bullet->bulletY)
sizeof(unsigned short);

+ 4+ + +

return msglen; //Returns the length of the message

}

//Unpacks the bullet message
void UnpackBullet(MESSAGE_BULLET_FIRED *bullet, unsigned char *buf)
{
UnpackShort(buf, bullet->code); //Unpack the Bullet Code
UnpackBytes(buf, bullet->username, MAX_MESSAGE_CHAR_LENGTH); //Unpack
the Bullet Username
UnpackBytes(buf, bullet->bulletX, MAX_MESSAGE_CHAR_LENGTH); //Unpack the

Bullet X
UnpackBytes(buf, bullet->bulletY, MAX_MESSAGE_CHAR_LENGTH); //Unpack the
Bullet Y
UnpackShort(buf, bullet->count); //Unpack the Bullet Counter
}
WSADATA wsaData;
char  recvbuf[DEFAULT_BUFLEN];
int iResult;
int recvbuflen = DEFAULT_BUFLEN;

SOCKET UdpSocket = INVALID_SOCKET;

struct addrinfo *addressList = NULL;
struct addrinfo hints;
public:

unsigned short _PackPreamble{MESSAGE_PREAMBLE*, unsigned char*); //Calls the
PackPreamble function

unsigned short _UnpackPreamble(MESSAGE PREAMBLE*, unsigned char*); //Calls the
UnpackPreamble function

void _UnpackPlayer(PLAYER_INFORMATION*, unsigned char*); //Calls the
UnpackPlayer function

void _UnpackEnemy(ENEMY _INFORMATION*, unsigned char*)}; //Calls the UnpackEnemy
function

unsigned short _PackMovement(PLAYER_MOVEMENT_INFORMATION*, unsigned char*);
//Calls the PackMovement function

unsigned short _PackBullet(MESSAGE_BULLET_FIRED*, unsigned char*); //Calls the
PackBullet function

void _UnpackBullet(MESSAGE BULLET_FIRED*, unsigned char*); //Calls the
UnpackBullet function

void udp(char*); //Udp startup

void sendMousePress(int, char*, int, int, int); //Handles Sending the mouse
press message




void sendKeyboardPress(int, char*, char*); //Handles sending keyboard press
messages

void sendPreamble(int, int); //Handles sending the preamble messages

void sendMessage({unsigned char*, int); //Handles sending Messages

char* recvMessage(); //Handles Recieving messages

void clearAdr(); //Clears the Address
void closeUDP(); //Closes the UDP Socket

ClassUDPClient();
~ClassUDPClient();
¥
Enemy.h

#pragma once
#include "Entity.h"

class Enemy

{
private:
stats enemyStats; //Contains all the stats of the enemy
public:
//sets the enemy information
void setEnemyInformation(char*, int, float, float, float);
//Update the player's values
void updateEnemy(int, float, float);
stats getEnemyStats();
Enemy();
~Enemy();
b
Entity.h

#pragma once

//Base stats of all entities in the game
struct stats

{
char name[64]; //The name of the controlling character eg. Player or Enemy
int health = 108; //Health of the player or enemy
float x = ©.0; //x position of the entity
float y = ©8.8; //y position of the enetity
float speed = 3.0; //speed of the entity
}s
class Entity
{
public:

int getHealth(stats); //Returns the health
float getX(stats); //returns the x position
float getY(stats); //returns the y position
float getSpeed(stats); //returns the speed

Entity();
~Entity();

};




Messages.h
#pragma once

#idefine MAX_MESSAGE_CHAR_LENGTH 2@ //Max length of chars in the messages

//Used to send and recieve the preamble messages
typedef struct
{

unsigned short code; //Type of message

unsigned short length; //Length of message
}MESSAGE_PREAMBLE;

#define PREAMBLE_LENGTH 5

//Code values

#define MESSAGE_CODE_PLAYER_UPDATE 1 //Code that corresponds to the player update
#define MESSAGE_CODE_ENEMY_UPDATE 2 //Code that corresponds to the enemy update
#define MESSAGE_CODE_BULLET_FIRED 3 //Code that corresponds to the bullet fired
#define MESSAGE_CODE_PLAYER_MOVE 4 //Code that corresponds to the player move

//Used to send and recieve information about the bullet
typedef struct

int code; //Type of message - Not required as the preamble is used for this
char username[MAX_MESSAGE_CHAR_LENGTH]; //player or enemy name
char bulletX[MAX_MESSAGE_CHAR_LENGTH]; //bullet x position
char bulletY[MAX_MESSAGE_CHAR_LENGTH]; //bullet y position
int count; //bullet counter
}MESSAGE_BULLET_FIRED;

//Used to send and recieve information about the player

typedef struct

{
int code; //Type of message - Not required as the preamble is used for this
char username[MAX_MESSAGE_CHAR_LENGTH]; //player name
int health; //player health
char startX[MAX_MESSAGE_CHAR_LENGTH]; //player x position
char startY[MAX_MESSAGE_CHAR_LENGTH]; //player y position
char speed[MAX_MESSAGE_CHAR_LENGTH]; //player speed
int points; //player points
int datalLen; //message data length

JPLAYER_INFORMATION;

//Used to send and recieve information about the movement of the player
typedef struct
i
int code; //Type of message - Not required as the preamble is used for this
char username[MAX_MESSAGE_CHAR_LENGTH]; //player name
char input[MAX_MESSAGE_CHAR_LENGTH]; //user input
}PLAYER_MOVEMENT_INFORMATION;

//Used to send and recieve information about the enemy
typedef struct
{
int code; //Type of message - Not required as the preamble is used for this
char username[MAX_MESSAGE_CHAR_LENGTH]; //enemy name
int health; //enemy health
char startX[MAX_MESSAGE_CHAR_LENGTH]; //enemy x position
char startY[MAX_MESSAGE_CHAR_LENGTH]; //enemy y position
char speed[MAX_MESSAGE_CHAR_LENGTH]; //enemy speed
int datalLen; //message data length




JENEMY_INFORMATION;

PackUnpack.h

#pragma once
//PACKING

//Pack bytes

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

//Pack long

#define PackLong(bf, 1) \
*bf++ = (1 >> 24) & OxFF; \
*bf++ = (1 >> 16) & OxFF; \
*bf++ = (1 >> 8) & BXFF; \
*bf++ = 1 & OxFF;

//Pack short

#define PackShort(bf, s) \
*bf++ = (s >> B) & OxXFF; \
*bf++ = s & OxFF;

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

// UNPACKING

//Unpack bytes

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

//Unpack long
#define UnpackLong(bf, 1) \
1 = (*bf++ << 24); \
1 += (*bf++ << 16); \
1 += (*bf++ << 8); \
1 += *bf++;

//Unpack short

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

//Unpack byte
#define UnpackByte(bf, b) \
b = *bf++;




pch.h

// Tips for Getting Started:

!/ 1. Use the Solution Explorer window to add/manage files

I/ 2. Use the Team Explorer window to connect to source control

I/ 3. Use the Output window to see build output and other messages

/! 4, Use the Error List window to view errors

// 5. Go to Project > Add New Item to create new code files, or Project > Add
Existing Item to add existing code files to the project

/7 6. In the future, to open this project again, go to File > Open > Project and
select the .sln file

#ifndef PCH_H
#define PCH_H

// TODO: add headers that you want to pre-compile here
#include “"Messages.h"
#include "PackUnpack.h"
#include <stdlib.h>
#include <stdio.h>
#include <string.h>
#include <iostream>
#include <ws2tcpip.h>
#include <conio.h>
#include <cstring>
#endif //PCH_H

Player.h
#pragma once
#include "Entity.h"

class Player

{
private:
//Stores the number of points the player has
struct playerSpecificStats
{
int points;
};
stats playerStats; //Contains all the stats of the player
playerSpecificStats player;
public:

//Sets the player information
void setPlayerInformation(char*, int, float, float, float, int);

//Update the player's values
void updatePlayer(int, float, float, int);

stats getPlayerStats();
int getPoints();
Player();

~Player();
};




Bullet.cpp

#include "pch.h"
#include “"Bullet.h"

#pragma warning(disable : 4996)

//Set the start values of all the bullets
Bullet::Bullet()
{
//Loop through for the total number of bullets
for (int i = @; i < BULLETCOUNT; i++)

strcpy(bulletStats[i].name, "Player"); //Set the player bullet's name to
"Player" to identify it as the player's bullet
bulletStats[i].x = -255; //Set the player bullet's x coordinate to null
bulletStats[i].y = -255; //Set the player bullet's y cordinate to null

strcpy(enemyBulletStats[i].name, "Enemy"); //Set the player bullet's
name to "Enemy" to identify it as the player's bullet

enemyBulletStats[i].x = -255; //Set the enemy bullet's x cordinate to
null

enemyBulletStats[i].y = -255; //Set the enemy bullet's y cordinate to
null

}

Bullet::~Bullet()

{
}

//Update the player bullets and enemy bullets positions
void Bullet::updateBullet(char* name, float x, float vy, int count)

//Check if the bullet being updated is a player bullet
if (strcmp(name, "Player") == @)

strcpy(bulletStats[count].name, name); //Update the player bullet's name
bulletStats[count].x = x; //Update the x coordinate of the player's

bullet
bulletStats[count].y = vy; //Update the y coordinate of the player's
bullet
//Check if the bullet being updated is an enemy bullet
else if (strecmp(name, "Enemy") == 9)
strcpy(enemyBulletStats[count].name, name); //Update the enemy bullet's
name
enemyBulletStats[count].x = x; //Update the x coordinate of the enemy's
bullet
enemyBulletStats[count].y = y; //Update the y coordinate of the enemy's
bullet
}
}
float Bullet::getBulletX(int count)
{

return bulletStats[count].x; //Return the x coordinate of the bullet currently
being looked at

}

float Bullet::getBulletY(int count)

{




return bulletStats[count].y; //Return the y coordinate of the bullet currently
being looked at

}

stats Bullet::getBulletStats{int count)

{
return bulletStats[count]; //Return the stats of the current player bullet
being looked at

}
stats Bullet::getEnemyBulletStats(int count)

{

return enemyBulletStats[count]; //Return the stats of the current enemy bullet
being looked at
}

ClassTCPClient.cpp

#include "pch.h"
#include "ClassTCPClient.h"

#pragma warning(disable : 4996)

ClassTCPClient::ClassTCPClient()

{
}

ClassTCPClient::~ClassTCPClient()

{
¥

//Handles tcp menu
char* ClassTCPClient::tcp()

{

//Set the IP that the client will connect to

serverName = "127.6.0.1";

//Do this only once at startup

WSAStartup(MAKEWORD(2, 2), &wsaData);

char sendbuf[DEFAULT_BUFLEN]; //Stores the message to best to the server

char recvbuf[DEFAULT_BUFLEN]; //Stores the message recieved from the server

int messageCounter = @; //Used to tell the server what message you're replying
to

bool reset; //Determines if the user needs to attempt to sign in again
bool print; //Determines if the message needs to be printed out
char tempMessage[DEFAULT_BUFLEN]; //Temporarily holds the recvbuf

char character[DEFAULT_BUFLEN]; //Stores the player's name

//Loop forever

while (1)

{
print = true; //Set print to true
reset = false; //Set reset to false

//Check if messageCounter is equal to 1 and the client needs to
establish the connection with the server

if (messageCounter == @)

{

messageCounter++; //Increment the messageCounter by 1




strcpy(sendbuf, "loginl"); //Set the sendbuf to "loginl" which is
the message that tells the server to begin the tcp

sendMessage(sendbuf); //Send the sendbuf to the server

else

strcpy(recvbuf, recvMessage()); //Set the recvbuf to the
message recieved from the server
} while (strcmp(recvbuf, "Error") == @ || strcmp(recvbuf, "Server
Closed") == @); //Loop until the correct message has been recieved from the server

//Check if the recieved message is "Reset"”
if (strcmp(recvbuf, "Reset") == 8)

{
messageCounter = 8; //Set the messageCounter to @ to reset
the the loop
print = false; //Set print to false
reset = true; //Set reset to true
}

//Grab the last character of the message recieved from the server
char* last_letter = &recvbuf[strlen(recvbuf) - 1];

//Check if the last character in the message is equalt to 4
if (strcmp(last_letter, "4") == @)

int i;

//Loop through for how long the message recieved is
for (i = @; 1 < (int)strlen(recvbuf) - 1; i++)

{
tempMessage[i] = recvbuf[i]; //Set the tempMessage
to be the same as the recieved message

}

tempMessage[i] = '\@'; //Add the terminating character to
the end of tempMessage

int messageNumber = atoi(last_letter); //Set messageNumber
to be equal to the last character, which in this case is 4

messageCounter = messageNumber - 1; //Subtract one from
the messageCounter

printf("%s", tempMessage); //Print out the message
recieved from the server

}

else
{
printf("%s", recvbuf); //Print out the message recieved
from the server

}

//Check if reset is false and the message recieved from the
server isn't "Start Game"
if (!reset && strcmp(recvbuf, "Start Game") != 8)

{




messageCounter++; //Increment messageCounter by 1

scanf("%s", sendbuf); //Let the user input the characters
name

//check if the messageCounter is 2
if (messageCounter == 2)

strcpy(character, sendbuf); //Set the character
variable to the same as the input from the user

}

sprintf(sendbuf, "%s%d", sendbuf, messageCounter); //Set
the sendbuf to be equal to itself with messageCounter on the end

sendMessage(sendbuf); //Pass the sendbuf through to the
sendMessage function to be sent to the server

}

}
system("CLS"); //Clear the console

//Check if the message recieved is "Start Game"
if (strcmp(recvbuf, “Start Game") == @)

WSACleanup();
return character; //Exit TCP and return the player's name

}

//Handles sending the message from the client to the server
void ClassTCPClient::sendMessage(char* msg)
{

ZeroMemory (&hints, sizeof(hints));

hints.ai_family = AF_UNSPEC;

hints.ai_socktype = SOCK_STREAM;

hints.ai_protocol = IPPROTO_TCP;

//Call the getaddrinfo function requesting the IP address for the
//server name passed on the command line
getaddrinfo(serverName, DEFAULT_PORT, &hints, &addresslList);

//Set the connectSocket
connectSocket = socket(addressList-»ai_family, addresslList->ai_socktype,
addressList-»>ai_protocol);

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

freeaddrinfo(addressList); //Avoid memory leak

//Send the msg to the server
iResult = send(connectSocket, msg, (int)strlen(msg) + 1, 8);

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

//Shitdown the socket
shutdown(connectSocket, SD_SEND);

}

//Handles recieving the message




char* ClassTCPClient::recvMessage()

{
char message[DEFAULT_BUFLEN]; //Holds the message recieved from the server
//BLOCK waiting to recieve reponse from server
//Set recvbuf to the message being recieved
iResult = recv(connectSocket, recvbuf, recvbuflen, @);
//Check if iResult is greater than ©
if (iResult > @)
{
//iResult is the number of bytes received
//Assumes NUL char is included in recvbuf
//to terminate the string
int i;
//Loop through for the number of characters in the recvbuf
for (i = @; i < (int)strlen(recvbuf); i++)
i
message[i] = recvbuf[i]; //Set the message to be the same as the
recvbuf
}
message[i] = '\@'; //Add the terminating character to the end of message
}
else if (iResult == @) //Check if iResult is equal to ©
{
printf(“Connection closed by server");
strcpy(message, "Server Closed"); //Set message to "Server Closed”
}
else
{
printf("recv failed: %d\n", WSAGetLastError());
strcpy(message, "Error"); //Set message to "Error"
}
//Close the socket
closesocket(connectSocket);
return message; //Return the message recieved from the server
}
ClassUDPClient.cpp

#include “"pch.h”
#include "ClassUDPClient.h"

#pragma warning(disable : 4996)

ClassUDPClient::ClassUDPClient()

{
}

ClassUDPClient::~ClassUDPClient()

{
}

unsigned short ClassUDPClient:: PackPreamble(MESSAGE_PREAMBLE *preamb, unsigned char
*huf)

{
return(PackPreamble(preamb, buf)); //Calls the function which packs the
preamble message and returns the length of the message

}




unsigned short ClassUDPClient::_UnpackPreamble(MESSAGE_PREAMBLE *preamb, unsigned char
*phuf)

{
return(UnpackPreamble(preamb, buf)); //Calls the function which unpacks the
preamble message and returns the length of the message

}

void ClassUDPClient::_UnpackPlayer(PLAYER_INFORMATION *player, unsigned char *buf)

{
UnpackPlayer(player, buf); //Calls the function which unpacks the player
message

}

void ClassUDPClient::_UnpackEnemy(ENEMY_INFORMATION *enemy, unsigned char *buf)

{
¥

unsigned short ClassUDPClient::_PackMovement(PLAYER_MOVEMENT_INFORMATION *move,
unsigned char *buf)

{

UnpackEnemy(enemy, buf); //Calls the function which unpacks the enemy message

return({PackMovement(move, buf)); //Calls the function which packs the movement
message and returns the length of the message

}

unsigned short ClassUDPClient::_PackBullet(MESSAGE_BULLET_FIRED *bullet, unsigned char
*huf)

{
return(PackBullet(bullet, buf)); //Calls the function which packs the bullet
message and returns the length of the message

}

void ClassUDPClient::_UnpackBullet(MESSAGE_BULLET_FIRED *bullet, unsigned char *buf)

{
UnpackBullet(bullet, buf); //Calls the function which unpacks the bullet
message

}

void ClassUDPClient: :udp{char* character)

{

//Do this only once at startup
iResult = WSAStartup(MAKEWORD(2, 2), &wsaData);

if (iResult != @)

{
printf("WSAStartup failed: %d\n", iResult);

}

//Handles the bullet messages
void ClassUDPClient::sendMousePress(int code, char* user, int x, int vy, int count)
{
unsigned char sendbuf[DEFAULT_BUFLEN]; //Stores the message to be sent
unsigned short buflen; //Stores the length of the message to be sent

MESSAGE_BULLET_FIRED msg; //msg to store the information to be sent

msg.code = code; //Set the msg's code

strcpy((char*)msg.username, user); //Set the msg's username

snprintf(msg.bulletX, MAX_MESSAGE_CHAR_LENGTH, "%d", x); //Set the msg's
bulletX value




snprintf(msg.bulletY, MAX_MESSAGE_CHAR_LENGTH, "%d", v); //Set the msg's
bulletY value
msg.count = count; //Set the msg's count

//Pack the message structure into the send buffer.
buflen = PackBullet(&msg, (unsigned char*)sendbuf);

//Send the information to be sent in a preamble to the sendPreamble function
sendPreamble(code, buflen);

//5end the sendbuf and the buflen to the sendMessage function
sendMessage(sendbuf, (int)buflen);

}

//Handles the move messages
void ClassUDPClient::sendKeyboardPress(int code, char* user, char* movement)
{
unsigned char sendbuf[DEFAULT_BUFLEN]; //Stores the message to be sent
unsigned short buflen; //Stores the length of the message to be sent

PLAYER_MOVEMENT_INFORMATION msg; //msg to store the information to be sent

msg.code = code; //Set the msg's code
strcpy((char*)msg.username, user); //Set the msg's username
strepy((char*)msg.input, movement); //Set the msg's input

//Pack the message structure into the send buffer.
buflen = PackMovement(&msg, (unsigned char*)sendbuf);

//Send the information to be sent in a preamble to the sendPreamble function
sendPreamble(code, buflen);

//Send the sendbuf and the buflen to the sendMessage function
sendMessage(sendbuf, (int)buflen);

}

//Handles the preamble messages
void ClassUDPClient::sendPreamble(int code, int buflen)

{

MESSAGE_PREAMBLE preMsg; //msg to store the information to be sent

unsigned char presendbuf[DEFAULT_BUFLEN]; //Stores the message to be sent
unsigned short prebuflen; //Stores the length of the message to be sent

preMsg.code = code; //Set the preMsg's code - This tells the server what the
next message it will recieve is going to be
preMsg.length = buflen; //Set the preMsg’'s buflen

//Pack the preMsg structure into the presendbuffer
prebuflen = (PackPreamble(&preMsg, (unsigned char*)presendbuf));

//Send the sendbuf and the buflen to the sendMessage function
sendMessage(presendbuf, (int)prebuflen);

}

//Handles sending the messages
void ClassUDPClient::sendMessage(unsigned char* sendbuf, int buflen)
{

ZeroMemory(&hints, sizeof(hints));

hints.ai_family = AF_UNSPEC;

hints.ai_socktype = SOCK_DGRAM;

hints.ai_protocol = IPPROTO_UDP;




//Call the getaddrinfo function requesting the IP address for the
//server name passed on the command line
iResult = getaddrinfo("127.©.@.1", DEFAULT_PORT, &hints, &addressList);

//Check if it failed to get the addressinfo

if (iResult != @)

{
printf("getaddrinfo failed: %d\n", iResult);
WSACleanup();

}

//Check if the addressList doesn't have a value
if (addressList != NULL)
{
//5et up the UdpSocket
UdpSocket = socket(addressList-»ai_family, addressList->ai_socktype,
addressList->ai_protocol);

//Check if the UdpSocket is invalid
if (UdpSocket == INVALID_ SOCKET)

printf("Error at socket(): %ld\n", WSAGetLastError());
clearAdr();
WSACleanup();

}

//Send the message to the server
iResult = sendto(UdpSocket, (char *)sendbuf, buflen, @, addressList->ai_addr,
(int)addressList->ai_addrlen);

//Check if the send failed
if (iResult == SOCKET_ERROR)

{
printf("send failed: %d\n", WSAGetLastError());
clearAdr();
closesocket (UdpSocket);
WSACleanup();
}

}

//Handles recieving the messages
char* ClassUDPClient::recvMessage()
{
//Recieve the message from the server
iResult = recvfrom(UdpSocket, recvbuf, recvbuflen, @, NULL, NULL);

//Check if the client failed to recieve the message
if (iResult == SOCKET_ERROR)

{
printf("recv failed: %d\n", WSAGetLastError());
closesocket (UdpSocket);
WSACleanup();
}
else
{
printf("Bytes received: %d Msg=%s\n", iResult, recvbuf);
}

return recvbuf; //Return the message




//Handles freeing the address info
void ClassUDPClient::clearAdr()

{
freeaddrinfo(addressList); //Avoid memory leak
}
void ClassUDPClient::closeUDP()
{
//Cleanup
closesocket(UdpSocket);
//Do this only once at the end
WSACleanup();
}
Enemy.cpp

#include "pch.h"
#include "Enemy.h"

#pragma warning(disable : 4996)
Enemy: :Enemy()

}

Enemy: :~Enemy()
{
}

//Set the enemy information
void Enemy::setEnemyInformation(char* eName, int hp, float x, float y, float speed)
{

strcpy(enemyStats.name, ceName); //Set the enemy’'s name

enemyStats.health = hp; //Set the enemy's health

this->enemyStats.x = x; //Set the enemy's x position

this->enemyStats.y = y; //Set the enemy's y position

this->enemyStats.speed = speed; //Set the enemy's speed

}

//Updates the enemy's values
void Enemy::updateEnemy(int hp, float x, float y)

i
enemyStats.health = hp; //Update the enemy's health
this->enemyStats.x = x; //Update the enemy's x position
this->enemyStats.y = y; //Update the enemy's y position

}

stats Enemy::getEnemyStats()

{
return enemyStats; //Return

}

Entity.cpp

#include "pch.h"
#include "Entity.h"

#pragma warning(disable : 4996)
Entity::Entity()

{
}




Entity::~Entity()

il
}
int Entity::getHealth(stats stat)
il
return stat.health; //Return the entity's health
}
float Entity::getX(stats stat)
{
return stat.x; //Return the entity's x position
}
float Entity::getY(stats stat)
il
return stat.y; //Return the entity's y position
}
float Entity::getSpeed(stats stat)
{
return stat.speed; //Return the entity's speed
}
Pch.cpp

// pch.cpp: source file corresponding to pre-compiled header; necessary for
compilation to succeed

#include "pch.h"

// In general, ignore this file, but keep it around if you are using pre-compiled
headers.

Player.cop
#include "pch.h"
#include "Player.h"

#pragma warning(disable : 4996)

Player::Player()
{
}

Player::~Player()
i
}

//Set the player information
void Player::setPlayerInformation(char* cName, int hp, float x, float y, float speed,
int points)

strcpy(playerStats.name, chame); //Set the player's name
playerStats.health = hp; //Set the player's health
this-»>playerStats.x = x; //Set the player's x position
this->playerStats.y = y; //Set the player's y position
this-»playerStats.speed = speed; //Set the player's speed
this-»player.points = points; //Set the player's points




//Updates the player's values

void Player::updatePlayer(int hp, float x, float y, int points)

i
playerStats.health = hp; //Update the player's health
this->playersStats.x x; [//update the player's x position
this-»playerStats.y = y; //Update the player's y position
this->player.points points; //Update the player's points

¥

stats Player::getPlayerStats()

: return playerStats; //Return the playerStats

}

int Player::getPoints()

i return player.points; //Return the player's points
¥

Source.cpp
#include "pch.h"

#include "ClassTCPClient.h"
#include "ClassUDPClient.h"
#include "Messages.h"
#include "PackUnpack.h"
#include "glut.h"

#include "Entity.h"

#linclude "Enemy.h"
#include "Bullet.h"

#include <Windows.h>

#ipragma warning(disable : 4996)

#idefine SCREEN_HEIGHT 500 //Glut Window Height

#idefine SCREEN_WIDTH 500 //Glut Window Width

ClassTCPClient tcp;
ClassUDPClient udp;
Player player;
Entity entity;

Enemy enemy;




Bullet bullet;

char name[DEFAULT_BUFLEN]; //Stores the Players Name

char enemyName[DEFAULT_BUFLEN]; //Stores the Enemy's Name

void gameLoop(int, char**); //Handles the opengl game
void setup(); //Initialises all the values for the game
void update(); //Recieves UDP Messages

bool endlnit = false; //Determines if the Initialisation is finished

int enemyBulletCount = 0; //Holds the next bullet to fire for the enemy

int enemyBulCount = 0; //Holds the number of bullets fired for the enemy

int bulletCount = 0; //Holds the next bullet to fire for the player

int bulCount = 0; //Holds the number of bullets fired for the player

int terminate_app = 0;

#define MAXTHREADS 1 //number of Extra threads being used

LPCTSTR mutexname = (LPCTSTR)"FirstMutex";

//Thread handles recieving messages from the server and Redisplaying the opengl scene

DWORD WINAPI ThreadProc(LPVOID IpParameter)

i
DWORD param = (DWORD)IpParameter; //Recover passed in value
int index;

HANDLE mutexhd|;




//Open the mutexhdl

mutexhd| = OpenMutex(MUTEX_ALL_ACCESS, FALSE, mutexname);

//Loop forever

while (1)

{
WaitForSingleObject(mutexhdl, INFINITE); //Wait until the mutex can be used
update(); //Call the update function that recieves messages

ReleaseMutex(mutexhdl); //Release the mutex

glutPostRedisplay(); //Redisplay the game scene

return 0;

//Overview of all the steps in the program for the client

int main(int argc, char* argv[])

{

strcpy(name, tcp.tep()); //Runs the tep client and returns the name of the player

udp.udp(name); //Run the udp client and passes in the name of the player

setup(); //Initialises all the values for the game by using values recieved from the server

gameLoop(argc, argv); //Enter the main game loop

udp.closeUDP(); //Close the UDP Client

return 0; //Return 0




//Displays the game
void drawMap()
{
[/Clear the buffer

gIClear(GL_COLOR_BUFFER_BIT);

glPointSize(10); //Set the point sizes to 10

//DRAW PLAYER
glBegin(GL_POINTS);

glColor3f(0, 1, 0); //Set the colour of the player to green

//Draw the player in the scene
glVertex2f(entity.getX(player.getPlayerStats()), entity.getY(player.getPlayerStats()));
glEnd();

//DRAW PLAYER

//DRAW THE PLAYER'S BULLETS

//Check if the player has fired a bullet yet
if (bulletCount > 0)

{

glPointSize(4); //Set the point sizes to 4

//Loop through for the number of bullets the player has created
for (inti=0; i < bulCount; i++)
{

glBegin(GL_POINTS);

glColor3f(0, 1, 0); //Set the player's bullets to green

//Draw the player's bullets in the scene




glVertex2f(entity.getX(bullet.getBulletStats(i)),
entity.getY(bullet.getBulletStats(i)));

glend();

}
//DRAW THE PLAYER'S BULLETS

//DRAW THE ENEMY'S BULLETS
//Check if the enemy has fired a bullet yet
if (enemyBulletCount > 0)

{
glPointSize(4); //Set the points sizes to 4

//Loop through for the number of bullet the enemy has created
for (int j = 0; j < enemyBulCount; j++)
{

glBegin(GL_POINTS);

glColor3f(1, 0, 0); //Set the enemy's bullets to red

//Draw the enemy's bullets in the scene

glVertex2f(entity.getX(bullet.getEnemyBulletStats(j)),
entity.getY(bullet.getEnemyBulletStats(j)));

glEnd();

}
//DRAW THE ENEMY'S BULLETS

//DRAW THE ENEMY

glPointSize(10); //Set the points sizes to 10

glBegin(GL_POINTS);

glColor3f(1, 0, 0); //Set the colour of the enemy to red




//Draw the enemy in the scene
glVertex2f(entity.getX(enemy.getEnemyStats()), entity.getY(enemy.getEnemyStats()));
glEnd();

//DRAW THE ENEMY

glFlush();

glutSwapBuffers();

//Handles keyboard presses when the game scene is running

void keyboard(unsigned char key, int x, int y)

//This function alters the x,y position

{

HANDLE mutexhdl;

//Open mutex mutexhdl

mutexhd| = OpenMutex(MUTEX_ALL_ACCESS, FALSE, mutexname);

char move[MAX_MESSAGE_CHAR_LENGTH]; //Holds the player's keyboard input

//Check if the user input 'd' or 'a' as those are the only movements the player may make

if (key =='d' || key =='D")

strcpy(move, "d"); //Set move to 'd’

else if (key =='a' | | key =='A")

strcpy(move, "a"); //Set move to 'a’

WaitForSingleObject(mutexhdl, INFINITE); //Wait until the mutex can be used

//Send the player move code, the player name and the move




//input to the send keyboardpress function in the udp class

udp.sendKeyboardPress(MESSAGE_CODE_PLAYER_MOVE, name, move);

ReleaseMutex(mutexhdl); //Release the mutex

//Handles the player mouse clicks

void mouseClick(int button, int state, int x, int y)

{

HANDLE mutexhdl;

//Open mutex mutexhdl

mutexhd| = OpenMutex(MUTEX_ALL_ACCESS, FALSE, mutexname);

//Check if the left button has been pressed

if (button == GLUT_LEFT_BUTTON && state == GLUT_DOWN)

i

//Check if the last bullet fired was bullet number 10
if (bulletCount == BULLETCOUNT)

bulletCount = 0; //Reset the count to bullet number 1
WaitForSingleObject(mutexhdl, INFINITE);//Wait until the mutex can be used
//Send the bullet fired code, the player name,

//the mouse click coordinates and the bulletCount

udp.sendMousePress(MESSAGE_CODE_BULLET_FIRED, name, x, y, bulletCount);

bulletCount++; //Increment the bulletCount by 1

bulCount++; //Increment the bulCount by 1

//Check if the bulCount is >=to the max number of bullets




if (bulCount >= BULLETCOUNT)

bulCount = BULLETCOUNT; //Set the bulCount to be equalt to the max

number of bullets

ReleaseMutex(mutexhdl); //Release the mutex

//Main game loop

void gameLoop(int argc, char* argv(])

{

HANDLE threadhdI[MAXTHREADS];
DWORD threadid;
int  index=0;

DWORD param = 2; // Some value to pass to thread

glutinit(&argc, argv);

glutinitDisplayMode(GLUT_DOUBLE | GLUT_RGB);
glutinitWindowSize(SCREEN_WIDTH, SCREEN_HEIGHT);
glutCreateWindow("PVE Gamemode");
glutkeyboardFunc(keyboard); //Handles Keyboard presses
glutMouseFunc(mouseClick); //Handles Mouse presses
glutDisplayFunc(drawMap); //Draw the scene

glOrtho(0.0, SCREEN_WIDTH, 0.0, SCREEN_HEIGHT, 0.0, 1.0); //Game Camera

threadhdI[0] = CreateThread(
NULL, // No security attributes reqd

0

’

// Use default thread stack size
ThreadProc, // Thread function
(LPVOID)param, [/ Pass parameter to function

0, // Creation flags (e.g. CREATE_SUSPENDED)




&threadid); // Return value of thread ID

glutMainLoop();

//TerminateThread(threadhdl, 0); // Kill thread

terminate_app = 1;

#if MAXTHREADS > 1
WaitForMultipleObjects(MAXTHREADS),
threadhdl,
TRUE,
INFINITE);
tHelse
WaitForSingleObject(threadhdl[0], INFINITE);

#endif // MAXTHREADS > 1

for (index = 0; index < MAXTHREADS; index++)

{
CloseHandle(threadhdl[index]); //Close thread

getchar(); //Pause

//Handles setting up the connections between the client and the server
//Handles initialising the game
void setup()
{
//Send the first message from the client
//to the server to establish the connection

udp.sendPreamble(0, 0);




//Call the udp function that clears the address

udp.clearAdr();

do

update(); //Call the update function that waits to recieve a message

} while (!endInit); //Loop until Initialisation is complete

//Handles recieving messages

void update()

{

//Stores the recieved preamble message

unsigned char* recvdbuf = (unsigned char*)udp.recvMessage();

MESSAGE_PREAMBLE preMsg; //Stores the preambles information

udp._UnpackPreamble(&preMsg, recvdbuf); //Unpack the preamble message

printf("\nPreamble Code: %d\n", preMsg.code);

//Do something depending on what the preambles code is
switch (preMsg.code)

{

//Check if the preamble code matches the player update code

case MESSAGE_CODE_PLAYER_UPDATE:

{

PLAYER_INFORMATION playerMsg; //Stores the player's recieved information

//Stores the recieved player update message




unsigned char* recvdbuf = (unsigned char*)udp.recvMessage();

//Unpack the player message

udp._UnpackPlayer(&playerMsg, recvdbuf);

//Print out the details of the message

printf("Message Recieved:\n Code: %d\n Character: %s\n Health: %d\n X
Position: %f\n Y Position: %f\n Speed: %f\n Points: %d\n",

playerMsg.code, playerMsg.username, playerMsg.health,
atof(playerMsg.startX),

atof(playerMsg.startY), atof(playerMsg.speed), playerMsg.points);

//5end the contents of the message to the player's
//setPlayerinformation function to be stored

player.setPlayerinformation(name, playerMsg.health, atof(playerMsg.startX),
atof(playerMsg.startY), atof(playerMsg.speed), playerMsg.points);

break;

}
//Check if the preamble code matches the enemy update code

case MESSAGE_CODE_ENEMY_UPDATE:

{
ENEMY_INFORMATION enemyMsg; //Stores the enemy's recieved information

//Stores the recieved enemy update message

unsigned char* recvdbuf = (unsigned char*)udp.recvMessage();

//Unpack the enemy message

udp._UnpackEnemy(&enemyMsg, recvdbuf);

//Print out the details of the message




printf("Message Recieved:\n Code: %d\n Character: %s\n Health: %d\n X
Position: %f\n Y Position: %f\n Speed: %f\n",

enemyMsg.code, enemyMsg.username, enemyMsg.health,
atof(enemyMsg.startX),

atof(enemyMsg.startY), atof(enemyMsg.speed));

//Set the enemy's name to the name recieve in the enemy message

strcpy(enemyName, enemyMsg.username);

//Send the contents of the message to the enemy's
//setEnemyinformation function to be stored

enemy.setEnemylnformation(enemyName, enemyMsg.health,
atof(enemyMsg.startX), atof(enemyMsg.startY), atof(enemyMsg.speed));

endlnit = true;
break;

}

//Check if the preamble code matches the bullet fired code
case MESSAGE_CODE_BULLET_FIRED:
{

MESSAGE_BULLET_FIRED bulletMsg; //Stores the bullet's recieved information

//Stores the recieved bullet fired message

unsigned char* recvdbuf = (unsigned char*)udp.recvMessage();

//Unpack the bullet message

udp._UnpackBullet(&bulletMsg, recvdbuf);

if (bulletMsg.code != MESSAGE_CODE_BULLET_FIRED)

{
printf("RECIEVED ERROR");




else

//Print out the details of the message

printf("Message Recieved:\n Code: %d\n Character: %s\n Bullet X
Position: %f\n Bullet Y Position: %f\n Bullet Number: %d\n",

bulletMsg.code, bulletMsg.username, atof(bulletMsg.bulletX),
atof(bulletMsg.bulletY), bulletMsg.count);

char buffer[MAX_MESSAGE_CHAR_LENGTH]; //Used to store either "Player"
if the bullet is the player's or "Enemy" if the bullet is the enemies

//Check if the name recieved in the message matches player's name

if (strcmp(bulletMsg.username, name) == 0)

{
strepy(buffer, "Player"); //Set buffer to equal "Player"

//Send the contents of the message to the bullet's
//updateBullet function to be stored

bullet.updateBullet(buffer, atof(bulletMsg.bulletX),
atof(bulletMsg.bulletY), bulletMsg.count);

}

//Check if the name recieved in the message matches enemy's name
else if (stremp(bulletMsg.username, enemyName) == 0)

{

strcpy(buffer, "Enemy"); //Set buffer to equal "Enemy"

if (enemyBulletCount == BULLETCOUNT)

enemyBulletCount = 0;

//Send the contents of the message to the bullet's

//updateBullet function to be stored




bullet.updateBullet(buffer, atof(bulletMsg.bulletX),
atof(bulletMsg.bulletY), bulletMsg.count);

enemyBulletCount++; //Increment the enemyBulletCount by 1

enemyBulCount++; //Increment the enemyBulCount by 1

//Check if the enemyBulCount is >= to the max number of bullets
if (enemyBulCount >= BULLETCOUNT)

enemyBulCount = BULLETCOUNT; //Set the bulCount to be
equalt to the max number of bullets

}
}
break;
}
default:
break;
}




Net Game Development

GRADEMARK REPORT

FINAL GRADE

85/100

GENERAL COMMENTS
Instructor

UDP Server (30) 27
TCP Server (30) 27
Process Sync (20) 15

Work Independently (20) 16

The report could have provided more evaluation and
analysis of the code, but it does provide some
description and there is evidence of testing.

Code is subdivided into classes and is quite clean.

Both UDP and TCP used and integrated into the
game is nice fashion.

Multi threading with mutexes provided.
I did manage to crash it, so there a few bugs.

Nice assignment.
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