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	Module Learning Outcomes 
(from module syllabus)

	Conceptualise the architecture, technology and protocols used in networked multiplayer games
Critically evaluate the principles, concepts and techniques, and justify their use in the implementation of real-time networked multi-user and web applications
Deploy appropriate methods and techniques in the development of aspects of a multiplayer game, management tool and web application









	
TASK DESCRIPTION



IN THE ELECTRONIC SUBMISSION OF THE REPORT, ALL THE CODE SHOULD BE INCLUDED IN THE APPENDIX FOR MARKING

Develop a multiplayer concept demo for a game of your choice, which must be agreed with the lecturer. Demonstrate an understanding of network programming and multithreading concepts and techniques by creating a game and/or management tool.

Create a Windows game which may take the form of either a distributed network or a client/server application. For example, you may choose a text based RPG, text based maze, two-player hangman, interaction between two AI Bots, AI Bot vs. Player, a simple quiz game using a database, etc.

Use Winsock and demonstrate a number of the networking principles, concepts and techniques covered in the class including:-
· UDP sockets  the main game should run as a UDP server
· TCP sockets  the player lobby should use a TCP server

Process synchronization must also be demonstrated.

Pay particular attention to the method used to serve data across a network e.g. packing data/serialization. 

You will be required to give a 15min demonstration of the working game to the class, at a date and time agreed with the lecturer, and will be expected to explain elements of the code.

The student must demonstrate their ability to work independently by specifying appropriate additional requirements. 

Document (max 1500 words) the design and techniques you used in constructing the game/application.







	GUIDANCE FOR STUDENTS IN THE COMPLETION OF TASKS



NOTE: The guidance offered below is linked to the five generic assessment criteria overleaf.

1. Engagement with Literature Skills
Your work must be informed and supported by scholarly material that is relevant to and focused on the task(s) set; you should make use of scholarly reviews and primary sources, where appropriate (for example, refereed research articles and/or original materials appropriate to the discipline).    You should provide evidence that you have accessed a wide range of sources, which may be academic, governmental and industrial; these sources may include academic journal articles, textbooks, current news articles, organisational documents, and websites.  You should consider the credibility of your sources; academic journals are normally highly credible sources while websites require careful consideration/selection and should be used sparingly.   Any sources you use should be current and up-to-date, mostly published within the last five years or so, though seminal/important works in the field may be older.  You must provide evidence of your research/own reading throughout your work, using a suitable referencing system, including in-text citations in the main body of your work and a reference list at the end of your work. 

Guidance specific to this assessment: 


2. Knowledge and Understanding Skills
At level 6, you should be able to demonstrate coherent and detailed knowledge and a systematic understanding of the subject area, at least some of which is informed by the latest research and/or advanced scholarship within the discipline. You should be aware of the uncertainty, ambiguity and limits of knowledge. Your work must demonstrate the growing extent of your knowledge and systematic understanding of concepts and underlying principles associated with the subject area.  Knowledge relates to the facts, information and skills you have acquired through your learning.  You demonstrate your understanding by interpreting the meaning of the facts and information (knowledge). This means that you need to select and include in your work the concepts, techniques, models, theories, etc. appropriate to the task(s) set.  You should be able to explain the theories, concepts, etc. meaningfully to show your understanding.  Your mark/grade will also depend upon the extent to which you demonstrate your knowledge and understanding; ideally each should be complete and detailed, with comprehensive coverage. 

Guidance specific to this assessment: 


3. Cognitive and Intellectual Skills
You should be able to: critically evaluate evidence, arguments, assumptions, abstract concepts and data some of which are at the forefront of a discipline (and that may be incomplete) to devise and sustain arguments, to make judgements and/or solve problems; describe and comment upon particular aspects of current research, or equivalent advanced scholarship, in the discipline Your work must contain evidence of logical, analytical thinking, evaluation and synthesis. For example, to examine and break information down into parts, make inferences, compile, compare and contrast information.  This means not just describing what! But also justifying: Why? How? When? Who? Where? At what cost? At all times, you must provide justification for your arguments and judgements.  Evidence that you have reflected upon the ideas of others within the subject area is crucial to you providing a reasoned and informed debate within your work.  Furthermore, you should provide evidence that you are able to make sound judgements and convincing arguments using data and concepts.  Sound, valid conclusions are necessary and must be derived from the content of your work.   Where relevant, alternative solutions and recommendations may be proposed.

Guidance specific to this assessment: 


4. Practical Skills
At level 6, you should be able to apply the methods and techniques that you have learned to review, consolidate, extend and apply your knowledge and understanding, and to initiate and carry out projects. You will deploy accurately established techniques of analysis and enquiry relevant to the discipline, and apply them in complex and unpredictable contexts, to devise and sustain arguments and/or to solve problems. You should be able to frame appropriate questions to achieve a solution - or identify a range of solutions. You should be able to demonstrate how the subject-related concepts and ideas relate to real world situations and/or a particular context.  How do they work in practice?  You will deploy models, methods, techniques, and/or theories, in that context or circumstances, to assess current situations, perhaps to formulate plans or solutions to solve problems, or to create artefacts, some of which may be innovative and creative.  This is likely to involve, for instance, the use of real world artefacts, examples and cases, the application of a model within an organisation and/or benchmarking one theory or organisation against others based on stated criteria.  You should show awareness of the limitations of concepts and theories when applied in particular contexts.

Guidance specific to this assessment: 


5. Transferable Skills for Life and Professional Practice 
Your work must provide evidence of the qualities and transferable skills necessary for graduate-level employment requiring the exercise of initiative and personal responsibility and decision-making in complex and unpredictable circumstances.  This includes demonstrating: the learning ability for professional development to advance existing skills and acquire new competences of a professional nature that will enable you to assume significant responsibility within organisations; that you can initiate and complete tasks and procedures, whether individually and/or collaboratively; that you can use appropriate media to effectively communicate information, arguments and analysis in a variety of forms to specialist and non-specialist audiences; fluency of expression; clarity and effectiveness in presentation and organisation. Work should be coherent and well-structured in presentation and organisation.


Guidance specific to this assessment: 






	
     STUDENT FEEDBACK FORM



This section details the extent to which the assessment criteria are demonstrated by you, which in turn determines your mark. The marks available for each category of skill are shown. Lecturers will use the space provided to comment on the achievement of the task(s), including those areas in which you have performed well and areas that would benefit from development/improvement.

Page 5 of 19


	Generic Assessment Criteria 
	Marks available
	Marks 
awarded

	1. Engagement with Literature Skills
.
	
	

	





	
	

	
	
	

	2. Knowledge and Understanding Skills

	
	

	
Build a UDP server to demonstrate an understanding of UDP   30%
Build a TCP server to demonstrate an understanding of TCP    30%
Demonstrate process synchronization                                        20%




	30
30
20
	

	
	
	

	3. Cognitive and Intellectual Skills

	
	

	





	
	

	
	
	

	4. Practical Application Skills

	
	

	





	
	

	
	
	

	5. Transferable Skills for Life and Professional Practice

	
	

	Demonstrate the ability to work independently



	20
	

	
	
	



	Assessment Mark (Assessment marks are subject to ratification at the Exam Board.  These comments and marks are to give feedback on module work and are for guidance only until they are confirmed. )
	Late Submission Penalties (tick if appropriate)
	%

	
	Up to 1 week late (40% Max)
	
	

	
	Over 1 week late (0%)
	
	









	GENERIC ASSESSMENT CRITERIA



	Level 6

	In accordance with the Framework for Higher Education Qualifications, at the end of Level 6 students should have coherent and detailed knowledge and a systematic understanding of their subject area, at least some of which is informed by the latest research and/or advanced scholarship within the discipline. They will be able to accurately deploy established techniques of analysis and enquiry within a discipline, using their conceptual understanding to devise and sustain arguments and/or to solve problems. They should be aware of the uncertainty, ambiguity and limits of knowledge. They should be able to critically evaluate evidence, arguments, assumptions, abstract concepts and data (that may be incomplete), to make judgements, and to frame appropriate questions to achieve a solution - or identify a range of solutions. They will apply the methods and techniques that they have learned to review, consolidate, extend and apply their knowledge and understanding, and to initiate and carry out projects. They will have the ability to manage their own learning, and to make use of scholarly reviews and primary sources (for example, refereed research articles and/or original materials appropriate to the discipline). They will demonstrate the qualities and transferable skills necessary for employment requiring: the exercise of initiative and personal responsibility; decision-making in complex and unpredictable contexts; the learning ability needed to undertake appropriate further training of a professional or equivalent nature.



	Level 6
	FAIL
	MARGINAL FAIL
	SATISFACTORY
(3rd / Pass)
	GOOD
(2.2 / Pass)
	VERY GOOD
(2.1 / Merit)
	EXCELLENT
(1st / Distinction)
	EXCEPTIONAL
(1st / Distinction)

	Category
	0-29%
	30-39%
	40-49%
	50-59%
	60-69%
	70-84%
	85-100%

	Engagement with literature (including reading, referencing,
academic conventions and
academic honesty) 
	Little or no evidence of reading and/or reliance on inappropriate sources.
Views and findings mostly unsupported and non-authoritative.
Referencing conventions used incoherently or largely absent.
	Poor engagement with essential reading. No evidence of wider reading. Reliance on inappropriate sources, and/or indiscriminate use of sources. Heavily reliant on information gained through class contact. Inconsistent and weak use of referencing.
	Engagement with a limited range of mostly relevant and credible sources. Some omissions and minor errors.
Referencing conventions evident though not always applied accurately or consistently.
	Engagement with an appropriate range of research-informed literature, including sources retrieved independently. Some over-reliance on texts. Referencing may show minor inaccuracies or inconsistencies.
	Engagement with a wide range of research-informed literature, including sources retrieved independently.
Selection of relevant and credible sources.  Very good use of referencing, with no/very few inaccuracies or inconsistencies.
	Engagement with an extensive range of relevant and credible literature, informed by the latest research. Consistently accurate application of referencing. 
	Exceptional engagement with an extensive range of relevant and credible literature, informed by the latest research. High-level referencing skills consistently and professionally applied.

	Knowledge and understanding (Coherent and detailed knowledge and systematic understanding of the subject area, at least some of which is informed by the latest research and/or advanced scholarship within the discipline.)

	Major gaps in knowledge and systematic understanding of the subject matter. Substantial inaccuracies. No awareness of knowledge of the latest research and/or advanced scholarship within the discipline.

	Gaps in knowledge, with only superficial systematic understanding. Some significant inaccuracies and/or irrelevant material.  No awareness of knowledge of the latest research and/or advanced scholarship within the discipline.
	Limited knowledge and systematic understanding of the relevant concepts and principles within the subject area which to some limited extent, is informed by current research and scholarship. 
	Knowledge is reasonably detailed, accurate with a good systematic understanding of the field of study and to some extent, current research and scholarship.
	Knowledge is reasonably extensive coherent and detailed.  Exhibits very good understanding of the breadth and depth of established views, and the work is, at least in part, well-informed by current research and scholarship. 
	Excellent coherent and detailed knowledge and systematic understanding of the principles and theories of current research and scholarship. Clear awareness of challenges to established views and the limitations of the knowledge base.
	Exceptionally coherent and detailed knowledge and systematic understanding of the principles and theories of the subject, well-informed by current research and scholarship. A critical, sophisticated and nuanced awareness of the ambiguities and limitations of knowledge.

	Cognitive and intellectual skills 
(Conceptual and critical thinking, analysis, synthesis and evaluation of research, assumptions, abstract concepts and data (that may be incomplete); logic, argument and judgement.) 
	Wholly or almost wholly descriptive work. Little or no analysis, synthesis or evaluation.
Failure to develop arguments, leading to illogical or invalid judgements. Unsubstantiated generalisations, made without use of any credible evidence.

	Largely descriptive work, with superficial use of critical evaluation. Weak development of arguments and judgements. Information accepted uncritically, uses generalised statements made with scant evidence and unsubstantiated opinions. Ideas sometimes illogical and contradictory.
	Limited attempt at critical thinking, analysis, synthesis and evaluation, tending towards description.
Some evidence to support emerging arguments and judgements but these may be underdeveloped or with a little inconsistency / mis-interpretation.
Asserts rather than argues a case.

	Some critical thinking, analysis, synthesis and evaluation. Can analyse new and/or abstract concepts and data without guidance.
An emerging awareness of different stances and ability to use evidence (that may be incomplete) to support the argument.
Mostly valid arguments and logical judgements. Some tendency to assert/state opinion rather than argue on the basis of reason and evidence.
	Sound critical thinking, analysis, synthesis and evaluation demonstrating critical thinking. Ability to devise and sustain persuasive arguments, and to review the reliability, validity and significance of evidence (that may be incomplete) to make mostly appropriate and valid judgements. 

	Excellent critical thinking, analysis, synthesis and evaluation. Ability to investigate contradictory or incomplete information and make strong, persuasive, arguments and sophisticated judgements. Some evidence of independent thought and ability to ‘see beyond the question’, suggesting a grasp of the broader field and wider concepts.

	Exceptional critical thinking, analysis, synthesis and evaluation based on judiciously selected evidence. 
Ability to investigate contradictory or incomplete information and make strong, persuasive, arguments and sophisticated, nuanced, judgements. Evidence of independent thought and ability to ‘see beyond the question’, suggesting an outstanding grasp of the broader field and wider concepts.

	Practical skills
(Apply/deploy accurately established tools and techniques; initiate and carry out projects; formulate solutions to solve problems in complex and unpredictable contexts.)
	Limited or no use of methods, materials, tools and/or techniques.
Little or no appreciation of the context of the application.
Limited understanding of the application of theory to practice or making appropriate links between the two.
Very weak problem-solving skills in complex and unpredictable contexts. 
	Rudimentary application of methods, materials, tools and/or techniques but without consideration and competence. Flawed appreciation of the context of the application.
Weak understanding of the application of theory to practice, with only occasional evidence of making appropriate links between the two. Weak problem-solving skills in complex and unpredictable contexts. 


	An adequate awareness and mostly appropriate application of well-established methods, materials, tools and/or techniques.
Basic appreciation of the context of the application. Theoretical knowledge and understanding applied in practice, but not always making logical links between the two.
Can identify problems and propose basic solutions in complex and unpredictable contexts without fully appreciating the complexity. 
	A good and appropriate application of standard methods, materials, tools and/or techniques.
Clear appreciation of the context of the application. Mainly consistent, accurate and logical application of theory to practice, making appropriate links between the two
Can identify problems and propose mostly appropriate solutions in complex and unpredictable contexts.
	A very good application of a range of methods, materials, tools and/or techniques.
Very good consideration of the context of the application, with perceptive insights. Can identify problems and propose appropriate solutions in complex and unpredictable contexts.
Evidence of some innovation and creativity. 
	An advanced application of a range of methods, materials, tools and/or techniques.
The context of the application is well considered, and insightful.
Application and deployment extend beyond established conventions.  Can identify complex problems and propose excellent solutions. Innovation and creativity evident.
	Exceptional levels of application and deployment skills in unpredictable, practical contexts, drawing skilfully on the latest research within the discipline. Can identify complex problems and propose sophisticated solutions. Assimilation and development of cutting edge processes and techniques.

	Transferable skills for life and professional practice
(Exercise of initiative and personal responsibility; professional development; initiate and complete tasks and procedures: individually and/or collaboratively; use appropriate media to communicate effectively; fluency of expression; clarity and effectiveness in presentation and organisation.)
	Communication medium is inappropriate or misapplied.
Work is poorly structured, disorganised and/or confusingly expressed. Very weak use of language and/or very inappropriate style. Little or no evidence of autonomy (or collaboration, where relevant) in the completion of tasks. Little or no evidence of the skills required in graduate employment.


	Communication medium is poorly designed and/or not suitable for the audience. 
Work is poorly presented in a disjointed manner. It is loosely, and at times incoherently, structured, with information and ideas often poorly expressed. Weak use of language and/or inappropriate style. Weak independent initiative (or collaboration, if relevant). Limited evidence of the skills required in graduate employment.
	Can communicate in a suitable medium but with some room for improvement. 
Mostly ordered presentation and structure in which relevant ideas / concepts are reasonably expressed. Work may lack coherence in places. Can work as part of a team, but with limited involvement in group activities. 
Demonstrates the basic skills required in graduate employment, with some areas of minor weakness.
	Can communicate effectively in a suitable format, but may have minor errors.
Mostly coherent, organised work, in a suitable structure and is for the most part clearly expressed. Can work effectively independently and/or as part of a team, with clear contribution to group activities. 
Demonstrates the skills required in graduate employment, with some areas of strength and some of minor weakness.
	Can communicate well, confidently and consistently in a suitable format.
Work is coherent, fluent, well-structured and organised. Can work very well autonomously and/or as part of a team, with very good contribution to group activities. 
Demonstrates very good graduate employment skills, with just occasional minor weakness.
	Can communicate professionally confidently and consistently in a suitable format.
Work is coherent, very fluent and is presented professionally. Can work autonomously with initiative. Where relevant can work professionally within a team, showing leadership skills as appropriate, managing conflict and meeting obligations. Demonstrates excellent graduate employment skills and an appetite for further development.
	Can communicate with an exceptionally high level of professionalism. 
Work is exceptionally coherent, very fluent and is presented professionally. Can work exceptionally well and professionally within a team, showing advanced leadership skills. Demonstrates exceptional graduate employment skills and an appetite for further development.
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[bookmark: _Toc5399880]What is TCP?

“TCP (Transmission Control Protocol) is a standard that defines how to establish and maintain a network conversation via which application programs can exchange data.”[1] TCP has 4 main layers in order for it to work. These are the following;
4. Application Layer
3. Transport Layer
2. Internet Layer
1. Network Access Layer
The network access layer is the physical connection, for example an Ethernet cable or wireless. The internet level refers to connecting to the internet, for example browsing the web or sending data through a multiplayer game. The transport layer is responsible for delivering the data, and informing the sender that the data it sent correctly, if however, sending the data fails, it sends it again. The transport layer also knows the correct order of the packets and will sort them on arrival to the destination into the correct order. The application layer is responsible for initializing the sending of messages.

[bookmark: _Toc5399881]Advantages of TCP

TCP is a very safe methodology to use when networking, TCP ensures that the packets always arrive at their destination. This is due to the handshake methodology it incorporates, this refers to the way that when sending data, when the sent data arrives at the destination, the destination will inform the server that it correctly received the information and the sender will then check with the client that the data that the client received is correct and in the correct order. Another reason that TCP is a very safe methodology to use when sending data is that it will always arrive on time and be in the correct order, this is due to the layers that the TCP model has. This means that TCP is a great methodology for the user to use when sending data that is essential for the destination to receive.

Furthermore, TCP has the advantage that TCP handles all the packing and unpacking of data by itself, the programmer does not need to write the functions to handle packing and unpacking of data and thus as a result, whilst the connection between the sender and destination is working, 
[bookmark: _Toc5399882]Disadvantages of TCP 

The really bad disadvantage with TCP is that is inherently slow, this is due to the fact that it has so many functions in its model has to carry out, it thus makes it a lot slower than other methodologies such as UDP when sending data.
[bookmark: _Toc5399883]How was TCP utilized in my game?

In my game I created, I sent the lobby via TCP, I did this by first establishing a connection with the server from the client, after this is done, the next task was to send the option menu over to the client. This is done by sending the message of the options to the client by copying the message into a buffer and sending it to the user. The client will receive this message and display it on the screen. 

The next step in the menu via TCP is for the user to input a number from the options it has been given, presently the only options the user has is to press 1 in order to exit out of the lobby and using TCP and start the game, or 2 to exit the program on both the client and the server. When the client presses 1 the letter 1 is copied into a buffer as a char and send to the server. Upon arrival to the server, the server when receiving the message, will convert the char message ‘1’ into an integer using atoi, and using this start the game.
[image: ]
[image: ]
It starts the game by sending a message back to the client the same way it received the last message from the client through storing a char into a buffer and sending the buffer, which the client then also converts to an int from a char using atoi and using this value it has been informed to either start the game or exit the application.

If the client presses 2 on the option screen and chooses to exit the application, the client will send a message ‘2’ in a buffer to the server , on arrival the server will enter the if statement to close the game in which it sends a message back to the client, which will check if it’s a 1 or 2, and as it is 2 call the exit(0) function. After sending the message the server will close by calling the exit(0) function.
[image: ]


[bookmark: _Toc5399884]What is UDP

“UDP (User Datagram Protocol) is an alternative communications protocol to Transmission Control Protocol (TCP) used primarily for establishing low-latency and loss-tolerating connections between applications on the internet.” [2]

[bookmark: _Toc5399885]Advantages of UDP

The major advantage to UDP is that compared to TCP it is faster and responsive. UDP inherently has less tasks to perform than its TCP counterpart and only handles sending receiving data. This is a massive benefit to any scenario where latency is an issue, such as first person shooter games, as the lower latency the better the game will feel.


[bookmark: _Toc5399886]Disadvantages of UDP

UDP although has a massive upswing has a lot of serious disadvantages as well, with UDP it does not handle any acknowledgement of information being received correctly by the client, this means that the client could be waiting to receive data and this data never arrives, unlike TCP, UDP does not make sure that the data arrived correctly and as a result does not guarantee that the data sent will arrive. There is also a risk with UDP that it sends data more than once meaning that the destination may receive the same information on more than one occasion whilst expecting something else.
Another issue with UDP is that it does not pack or unpack data itself, so the task falls on the programmer to pack and unpack data before sending or using the data.
[bookmark: _Toc5399887]How did I use UDP in my game


Before sending messages, It was needed to pack data and be able to unpack data, I stored all my values in an object instantiation of a structure declared in messages.h and packed this buffer and used this buffer to send across from server to client.  Unpacking the data took the data from the buffer sent in and stored it in a object of a structure that was instantiated from the messages’ file. And finally updated values by setting the player, ball and player 2 values used in drawing the objects with these new values.
In my game I used UDP to send character presses from the keyboard, it takes a key press from the user, after packing it sends it from the client to the server, however when trying to move the bat, it sets incorrect values and no matter which bat I try to move first, it ends up having the balls x and y co-ordinates and thus does not work. After moving either of the bats to the balls x & y co-ordinates, the program crashes and no longer works.
[image: ]			[image: ]

Future improvements for the UDP It would be essential to have UDP correctly send updated bats and ball x and y co-ordinates from server to the client correctly without crashing the game when a key is pressed to move either player1 or player1.



[bookmark: _Toc5399888]What is multithreading
“Multithreading is the ability of a program or an operating system process to manage its use by more than one user at a time and to even manage multiple requests by the same user without having to have multiple copies of the programming running in the computer.”[3]
[bookmark: _Toc5399889]Advantages of multithreading

The major upside of multithreading is that you can run functions simultaneously whilst not waiting for other functions, another advantage is that by using multithreading you also make the game faster as it can perform different tasks concurrently and no longer has to wait for other tasks to finish.

[bookmark: _Toc5399890]Disadvantages of multithreading

The major disadvantage of multithreading is that there is a risk that you can have a Concurrency Error. Concurrency Error refers to the instance in which one thread attempts to access a piece of memory on another thread that another thread is using or reading. The solution to this would be to use Mutexes or Semaphores as this makes the piece of memory inaccessible whilst being read or used until it is no longer being used or read.

As well as this Multithreading can be difficult to debug, as although it might compile, if it breaks at any point on run time it does not provide much information on where or when it broke.

[bookmark: _Toc5399891]How would I use multithreading in my game?

Multi-threading would be essential to my game, it could be utilized to greater effect than it currently is, at the moment multi-threading is only used for glutpostredisplay(); a function that is used to update the rendering of the objects on the screen, by multithreading this it allows the rendering to not have to wait for user inputs to be updated.

Further improvements to Multithreading would be extremely beneficial to my game, it would be ideal to have the main thread on the server handle the user inputs. The reasoning behind this being the main thread is that the main thread on the client that will handle the glut functions, this is an important consideration as if a thread accesses another thread you would increase the risk of having a concurrency error. Concurrency Error refers to the instance in which one thread attempts to access a piece of memory on another thread that another thread is using or reading. This is not wanted for a thread handling display.

The second thread on the server would handle sending updated player information to the second client thread in a while loop and the clients second thread would also have a while loop that runs forever that would constantly be seeking to receive updated values and upon receiving updated values set the values of the objects to these new values that were sent by the server. The objects referring to the bats and ball displayed on screen by openGL.

Each thread will be using UDP in order to send and receive data.
[bookmark: _GoBack]

[bookmark: _Toc5399892]References
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[bookmark: _Toc5399894]Client Code

[bookmark: _Toc5399895]ClassTCPClient.h
#pragma once
#include "pch.h"
#include "globals.h"
#include <ws2tcpip.h>
#include <conio.h>
#include <time.h>

#include "ClassTCPClient.h"
#define DEFAULT_PORT "27015"
#define DEFAULT_BUFLEN 512
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:
	void sendMessage(char * message);
	char * messageRecieve();
	int tcpClientMain(int argc, char * argv[]);
	void button();
	ClassTCPClient();
	~ClassTCPClient();


};



[bookmark: _Toc5399896]ClassUDPClient.h
#pragma once
//#include "pch.h"
#include "objects.h"
#include "Messages.h"
#include "PackUnpack.h"

class ClassUdpClient
{
private:
public:
	void sendMessage(char * message);
	char * messageRecieve();
	int udpClientMain();
	void udpClose();
	ClassUdpClient();
	~ClassUdpClient();

	unsigned short PackP1(_Bat1 *msg, unsigned char *buff); // bat 1 / player 1
	unsigned short PackP2(_Bat2 *msg, unsigned char *buff); // bat 2 / player 2
	unsigned short PackBa11(_Ball *msg, unsigned char *buff); // bat

	unsigned short PackKey(_Key * msg, unsigned char * buff);

	void UnpackP1(_Bat1 *msg, unsigned char *buff);	// bat 1 / player 1
	void UnpackP2(_Bat2 *msg, unsigned char *buff);	// bat 2 / player 2
	void UnpackBall(_Ball *msg, unsigned char *buff);	// ball

	void UnpackKey(_Key * msg, unsigned char * buff);

};


[bookmark: _Toc5399897]Globals.h
#pragma once
#include <stdlib.h>
#include "glut.h"
#include <stdio.h>
#include <string.h>
#include <iostream>
using namespace std;
#define SCREEN_HEIGHT 800
#define SCREEN_WIDTH 800
#define UNITS 15 // how many units the bats move
#define BALLSPEED 3 // BALL SPEED
#define batPaddedX 15 // How much in either direction the bat is drawn left & right
#define batPaddedY 85 // How much in either direction the bat is drawn up & down
#define ballPaddedX 10 // How much in either direction the bat is drawn left & right
#define ballPaddedY 10 // how much in either direction the ball is drawn up & down
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#pragma once

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

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

//Code values
#define MESsAGE_CODE_BULLET_FIRED 1
#define MESSAGE_CODE_RUBBISH	 2

typedef struct
{
	int startX;
	int startY;
	int vectorX;
	int vectorY;
}MESSAGE_BULLET_FIRED;

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

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

struct _Bat1
{
	int x, y;
};

struct _Bat2
{
	int x, y;
};

struct _Ball
{
	int x, y;
};

struct _Key
{
	char KeyPress;
};
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#pragma once
#include "pch.h"

class objects
{


	void initBall();
	void initBat1();
	void initBat2();

public:
	objects();
	~objects();
	void initObjects();


	// BALL
	///Get/Set
	
	
	int getBallX();
	int getBallY();
	void setBallX(int);
	void setBallY(int);

	float getBallR();
	float getBallG();
	float getBallB();
	void setBallColor(float r, float g, float b);

	// Score gets and sets
	int getPlayer1Score();
	void setPlayer1Score(int newV);
	int getPlayer2Score();
	void setPlayer2Score(int newV);

	
	// PLAYER 
	///Get/Set
	int getPlayer1X();
	int getPlayer1Y();
	void setPlayer1X(int);
	void setPlayer1Y(int);
	
	float getPlayer1R();
	float getPlayer1G();
	float getPlayer1B();

	void setPlayer1Color(float r,float g,float b);

	// PLAYER 2
	///Get/Set
	int getPlayer2X();
	int getPlayer2Y();
	void setPlayer2X(int);
	void setPlayer2Y(int);
	
	float getPlayer2R();
	float getPlayer2G();
	float getPlayer2B();

	void setPlayer2Color(float r, float g, float b);

	// bats & ball
	struct _Object
	{
		int x, y;
		float r = 1.0;
		float g = 0.0;
		float b = 0.0;
	}player1;

	struct _Object2
	{
		int x, y;
		float r = 0.0;
		float g = 0.0;
		float b = 1.0;


	}player2;

	struct _Object3
	{
		int x, y;
		float r = 1.0;
		float g = 1.0;
		float b = 1.0;
	} ball;

	struct _Score
	{

		int p1Score = 0;
		int p2Score = 0;

	}score;
};
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#pragma once
#include <stdlib.h>

/*
MSG_STRUCT
An application may have many types of messages that need to be
sent/received. A good idea is to start each message
with a code to indicate the message structure being sent and
a length field containing the number of bytes in the message
structure.
*/
/*
Note: The packing of structures is dependant on the compiler,
fields may be aligned on word or long word boundaries.
The 'packing bytes' have to be removed by the packing process.
*/
typedef struct
{
	unsigned short code;
	unsigned short length;
	unsigned char username[20];
	unsigned long longValue;        // 32 bit
	unsigned short shortValue;      // 16 bit
	unsigned char byteValue;        // 8 bit
	int intValue;                   // 32 bit (signed)
	unsigned short datalen;
	unsigned char data[100];

} MSG_STRUCT;

// Macros for packing and unpacking the structure
// to a buffer.

// PACKING

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

// PackLong is equivalent to htonl but writes the
// u_long into a buffer.
// Note: You could do the equivalent
//#define PackLong(bf, l) \
//    *((unsigned long *)bf) = htonl(l); \
//    bf += sizeof(unsigned long);
// However, this would not be portable, some processors
// would crash if bf was not word/long word aligned
// when trying to use it as a unsigned long.
// Note: the terms long and short in htonl, htons, etc,
// are historical artifacts from the Digital VAX BSD distribution.
// In this context, long = 32 bits and short = 16 bits
// 
#define PackLong(bf, l) \
    *bf++ = (l >> 24) & 0xFF; \
    *bf++ = (l >> 16) & 0xFF; \
    *bf++ = (l >> 8) & 0xFF; \
    *bf++ = l & 0xFF;    

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

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

// UNPACKING

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

// UnpackLong is equivalent to ntohl but reads the
// buffer into a u_long.
// Note: You could do the equivalent
//#define UnpackLong(bf, l) \
//    l = ntohl(*((unsigned long *)bf)); \
//    bf += sizeof(unsigned long);
// However, this would not be portable, some processors
// would crash if bf was not word/long word aligned
// when trying to use it as a unsigned long.
// 
#define UnpackLong(bf, l) \
    l = (*bf++ << 24); \
    l += (*bf++ << 16); \
    l += (*bf++ << 8); \
    l += *bf++;

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

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

// Could use a code to distinguish between different
// types of data being sent e.g. bullet = 1, player = 2,
// new level = 3, etc.
#define MSGCODE 0x0001

// Function to pack the message structure into a
// provided buffer
unsigned short PackMsg(MSG_STRUCT *msg, unsigned char *buff)
{
	unsigned short msglen;
	unsigned char *lenptr;
	//unsigned char *startptr = buff;

	PackShort(buff, msg->code);
	lenptr = buff;      // Add total length later
	buff += sizeof(unsigned short);
	PackBytes(buff, msg->username, 20);
	PackLong(buff, msg->longValue);
	PackShort(buff, msg->shortValue);
	PackByte(buff, msg->byteValue);
	PackLong(buff, msg->intValue);
	PackShort(buff, msg->datalen);
	PackBytes(buff, msg->data, msg->datalen);

	// Calculate the correct message length.
	// =====================================
	// You may hard code the length of the header
	// and add the extra data bytes (msg->datalen)
	// at the end.
	// 37 + msg->datalen
	// This is quite often the technique used,
	// but since we are incrementing the buffer
	// pointer each time we add a byte we can
	// simply calculate the length from the pointers. 
	// Because they are unsigned char* pointers, subtracting
	// them gives us the difference in the addresses in bytes.      
	//msglen = (unsigned short)(buff-startptr); 

	// Here we add all the size of all the fields together
	// to make it clear what we want.   
	msglen = sizeof(unsigned short)
		+ sizeof(unsigned short)
		+ sizeof(msg->username)
		+ sizeof(unsigned long)
		+ sizeof(unsigned short)
		+ 1
		+ sizeof(unsigned long) // int
		+ sizeof(unsigned short)
		+ msg->datalen;

	PackShort(lenptr, msglen);

	return msglen;
}

// Unpack the provided buffer into the provided
// message structure
void UnpackMsg(MSG_STRUCT *msg, unsigned char *buff)
{
	UnpackShort(buff, msg->code);
	UnpackShort(buff, msg->length);
	UnpackBytes(buff, msg->username, 20);
	UnpackLong(buff, msg->longValue);
	UnpackShort(buff, msg->shortValue);
	UnpackByte(buff, msg->byteValue);
	UnpackLong(buff, msg->intValue);
	UnpackShort(buff, msg->datalen);
	UnpackBytes(buff, msg->data, msg->datalen);
}
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#pragma once

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

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

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

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

// UNPACKING

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

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

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

#define UnpackByte(bf, b) \
    b = *bf++;
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// Tips for Getting Started: 
//   1. Use the Solution Explorer window to add/manage files
//   2. Use the Team Explorer window to connect to source control
//   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
//   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

#endif //PCH_H
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#include "pch.h"
#pragma warning(disable : 4996)
#define _CRT_SECURE_NO_WARNINGS  1

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

#include "ClassTCPClient.h"
//#include "game.h"
using namespace std;




void ClassTCPClient::button() {
	char message1[128];

	strcpy(message1, " ");
	sendMessage(message1);
}


ClassTCPClient::ClassTCPClient()
{
}

ClassTCPClient::~ClassTCPClient()
{
}


void ClassTCPClient::sendMessage(char* message) {

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

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

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

	freeaddrinfo(addressList);

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

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

	shutdown(connectSocket, SD_SEND);
}


char* ClassTCPClient::messageRecieve()
{
	iResult = recv(connectSocket, recvbuf, recvbuflen, 0);

	if (iResult > 0)
	{
		printf("Bytes received from Server: %d msg: %s\n", iResult, recvbuf);
	}
	else if (iResult == 0)
	{
		printf("Server closing connection\n");
	}
	else
	{
		printf("recv failed: %d\n", WSAGetLastError());
		WSACleanup();

	}

	closesocket(connectSocket);
	return recvbuf;
}


int ClassTCPClient::tcpClientMain(int argc, char* argv[])
{
	char message1[128];
	serverName = "127.0.0.1";
	strcpy(message1,"hello");

	strcpy(recvbuf, " ");

	bool itbegins = true;

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

	char buffer[1024];
	char sendbuf[1024];
	int startGame = 0;

	while (1)
	{
		//establish connections
		sprintf(sendbuf, "%s %i", "this is a test", 1);
		sendMessage(message1);

		//recieve acknowledgement that server has recieved the message
		strcpy(buffer, messageRecieve());

		// enter choice to start the game or not and send it back
		cin >> sendbuf;
		sendMessage(sendbuf);

		strcpy(buffer, messageRecieve());

		// recieve the start game message back
		strcpy(buffer, messageRecieve());;
		//convert it to a integer
		startGame = atoi(buffer);

		if (startGame == 1) {
			cout << "starting the game " << endl;
			closesocket(connectSocket);
			WSACleanup();
			return 1;
		}
		else if (startGame == 2)
		{
			closesocket(connectSocket);
			WSACleanup();
			exit(0);
		}
	}

}
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#include "pch.h"

#include <iostream>
#include <ws2tcpip.h>
#include <stdlib.h>
#include <stdio.h>
#include <conio.h>
#include "objects.h"
#include "ClassUdpClient.h"

using namespace std;

#define DEFAULT_PORT "27015"
#define DEFAULT_BUFLEN 512

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

struct addrinfo *addressList = NULL;
struct addrinfo hints;


SOCKET listenSocket = INVALID_SOCKET;
SOCKET clientSocket = INVALID_SOCKET;

void ClassUdpClient::sendMessage(char * message)
{
	ZeroMemory(&hints, sizeof(hints));
	hints.ai_family = AF_UNSPEC;
	hints.ai_socktype = SOCK_DGRAM;
	hints.ai_protocol = IPPROTO_UDP;

	iResult = getaddrinfo("127.0.0.1", DEFAULT_PORT, &hints, &addressList);

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

	iResult = sendto(UdpSocket, message, (int)strlen(message) + 1, 0, addressList->ai_addr, addressList->ai_addrlen);

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

	//freeaddrinfo(addressList); //Avoid memory leak
}

char* ClassUdpClient::messageRecieve()
{
	int iRecvdBytes = 0;

	//clientSocket = accept(listenSocket, NULL, NULL);

	iResult = recvfrom(UdpSocket, recvbuf, recvbuflen, 0, NULL, NULL); //At NULL's, don't care who sent this to us!!!

	if (iResult > 0)
	{
		printf("Bytes received from client: %d msg: %s\n", iResult, recvbuf);
		iRecvdBytes = iResult;
	}
	else if (iResult == 0)
	{
		printf("Client closing connection\n");
	}
	else
	{
		printf("recv failed: %d\n", WSAGetLastError());
		WSACleanup();

	}
	return recvbuf;
}



ClassUdpClient::ClassUdpClient()
{
}

ClassUdpClient::~ClassUdpClient()
{
}

unsigned short ClassUdpClient::PackP1(_Bat1 *msg, unsigned char * buff)
{
	unsigned short msglen;
	//unsigned char *lenptr;
	//unsigned char *startptr = buff;

	PackShort(buff, msg->x);
	PackShort(buff, msg->y);

	msglen = sizeof(unsigned short)
		+ sizeof(unsigned short);

	return msglen;
}

unsigned short ClassUdpClient::PackP2(_Bat2 * msg, unsigned char * buff)
{
	unsigned short msglen;
	//unsigned char *lenptr;
	//unsigned char *startptr = buff;

	PackShort(buff, msg->x);
	PackShort(buff, msg->y);

	msglen = sizeof(unsigned short)
		+ sizeof(unsigned short);

	return msglen;
}

unsigned short ClassUdpClient::PackBa11(_Ball * msg, unsigned char * buff)
{
	unsigned short msglen;
	//unsigned char *lenptr;
	//unsigned char *startptr = buff;

	PackShort(buff, msg->x);
	PackShort(buff, msg->y);

	msglen = sizeof(unsigned short)
		+ sizeof(unsigned short);

	return msglen;
}

unsigned short ClassUdpClient::PackKey(_Key * msg, unsigned char * buff)
{
	unsigned char msglen;
	//unsigned char *lenptr;
	//unsigned char *startptr = buff;

	PackByte(buff, msg->KeyPress);

	msglen = sizeof(unsigned short)
		+ sizeof(unsigned short);

	return msglen;
}

void ClassUdpClient::UnpackP1(_Bat1 * msg, unsigned char * buff)
{
	UnpackShort(buff, msg->x);
	UnpackShort(buff, msg->y);
}


void ClassUdpClient::UnpackP2(_Bat2 * msg, unsigned char * buff)
{
	UnpackShort(buff, msg->x);
	UnpackShort(buff, msg->y);
}

void ClassUdpClient::UnpackBall(_Ball * msg, unsigned char* buff)
{
	UnpackShort(buff, msg->x);
	UnpackShort(buff, msg->y);
}

void ClassUdpClient::UnpackKey(_Key *msg, unsigned char *buff)
{
	UnpackByte(buff, msg->KeyPress);
}

int ClassUdpClient::udpClientMain()
{
	//Do this only once at startup
	iResult = WSAStartup(MAKEWORD(2, 2), &wsaData);

	_Ball setupMessage;

	setupMessage.x = 0;
	setupMessage.y = 0;

	// to establish a connection
	char buffer[1024];

	PackBa11(&setupMessage, (unsigned char*)buffer);

	sendMessage(buffer);

	return 0;
}

void ClassUdpClient::udpClose()
{
	//Cleanup
	closesocket(UdpSocket);

	//Do this only wonce at the end
	WSACleanup();
}
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#include"pch.h"
#include"ClassTCPClient.h"
#include "objects.h"
#include "globals.h"
#pragma warning(disable : 4996)
#include "ClassUdpClient.h"
objects _obj;

ClassTCPClient tcp;
ClassUdpClient udp;

int state; // which direction is ball moving, 0 default, 1 left, 2 right
int initBallX, initBallY;
bool gameRunning = false;

int player1x, player1y;
int player2x, player2y;
int ballx, bally;

#define MAXTHREADS 1

DWORD WINAPI ThreadProc(LPVOID lpParameter) {
	DWORD param = (DWORD)lpParameter; // Recover

	while (1)
	{
		glutPostRedisplay();
	}
	return 0;
}
void initglut(int argc, char ** argv)
{
	// init GLUT and create Window
	glutInit(&argc, argv);
	glutInitDisplayMode(GLUT_DEPTH | GLUT_DOUBLE | GLUT_RGBA);
	glutInitWindowPosition(500, 100);
	glutInitWindowSize(SCREEN_WIDTH, SCREEN_HEIGHT);
	glutCreateWindow("YEEEEE BOUY, PLAY SOME PONG!");
	glOrtho(0.0, SCREEN_WIDTH, 0.0, SCREEN_HEIGHT, 0.0, 1.0);
}

//DO NOT NEED THIS ON CLIENT SIDE :)
//void moveDown(int player)
//{
//	int temp;
//
//	if (player == 1) {
//		temp = _obj.getPlayer1Y();
//
//		temp = temp - UNITS;
//
//		if (temp - 85 > 0)
//		{
//			_obj.setPlayer1Y(temp);
//		}
//		else
//		{
//			//cout << "NO MOVE CANDLESTICK" << endl;
//		}
//	}
//	else if (player == 2)
//	{
//		temp = _obj.getPlayer2Y();
//
//		temp = temp - UNITS;
//
//		if (temp - 85 > 0)
//		{
//			_obj.setPlayer2Y(temp);
//		}
//		else
//		{
//			/*		cout << "NO MOVE CANDLESTICK" << endl;*/
//		}
//	}
//
//}
//
//
//void moveUp(int player)
//{
//	int temp;
//
//	if (player == 1) {
//		temp = _obj.getPlayer1Y();
//
//		temp = temp + UNITS;
//
//		if (temp + 85 < SCREEN_HEIGHT)
//		{
//			_obj.setPlayer1Y(temp);
//			cout << _obj.getPlayer1Y() << endl;
//		}
//		else
//		{
//			/*	cout << "NO MOVE CANDLESTICK" << endl;*/
//		}
//	}
//	else if (player == 2)
//	{
//		temp = _obj.getPlayer2Y();
//
//		temp = temp + UNITS;
//
//		if (temp + 85 < SCREEN_HEIGHT)
//		{
//			_obj.setPlayer2Y(temp);
//			cout << _obj.getPlayer1Y() << endl;
//		}
//		else
//		{
//			/*	cout << "NO MOVE CANDLESTICK" << endl;*/
//		}
//	}
//}
//
//void processBallMovement()
//{
//
//	switch (state)
//	{
//	case 0:
//		//cout << "test" << endl;
//		break;
//	case 1:
//		/*	cout << "left" << endl;*/
//		moveBall(1);
//		//glutPostRedisplay();
//		break;
//	case 2:
//		/*	cout << "right" << endl;*/
//		moveBall(2);
//		//glutPostRedisplay();
//		break;
//	default:
//		break;
//	}
//}
//
//void detectCollisionScore()
//{
//	// MIN = LEFT EDGE / BOTTOM, MAX = RIGHT EDGE  / Top
//	int tBallMinX, tBallMaxX, tBallMinY, tBallMaxY;
//	int tPlayer1MinX, tPlayer1MaxX, tPlayer1MinY, tPlayer1MaxY;
//	int tPlayer2MinX, tPlayer2MaxX, tPlayer2MinY, tPlayer2MaxY;
//	int tempScore;
//	// get values to check collision
//
//	//player1
//	tPlayer1MinX = _obj.getPlayer1X() - batPaddedX;
//	tPlayer1MaxX = _obj.getPlayer1X() + batPaddedX;
//	tPlayer1MinY = _obj.getPlayer1Y() - batPaddedY;
//	tPlayer1MaxY = _obj.getPlayer1Y() + batPaddedY;
//
//	//player 2
//	tPlayer2MinX = _obj.getPlayer2X() - batPaddedX;
//	tPlayer2MaxX = _obj.getPlayer2X() + batPaddedX;
//	tPlayer2MinY = _obj.getPlayer2Y() - batPaddedY;
//	tPlayer2MaxY = _obj.getPlayer2Y() + batPaddedY;
//
//	// ball
//	tBallMinX = _obj.getBallX() - ballPaddedX;
//	tBallMaxX = _obj.getBallX() + ballPaddedX;
//	tBallMinY = _obj.getBallY() - ballPaddedY;
//	tBallMaxY = _obj.getBallY() + ballPaddedY;
//
//	// check if ball collided with player 1
//	if (tBallMinX < tPlayer1MaxX && tBallMinX > tPlayer1MinX && tBallMinY + ballPaddedY > tPlayer1MinY && tBallMaxY - ballPaddedY < tPlayer1MaxY)
//	{
//		state = 2; // make the ball go the other way
//
//	} // check if ball collided with player 2
//	else if (tBallMaxX > tPlayer2MinX && tBallMinX < tPlayer2MaxX && tBallMinY + ballPaddedY > tPlayer2MinY  && tBallMaxY - ballPaddedY < tPlayer2MaxY)
//	{
//		state = 1; // make the ball go the other way
//	}
//	else if (tBallMinX < 0) // check if right player scored
//	{
//		cout << "ball has gone off the left hand screen" << endl;
//		tempScore = _obj.getPlayer2Score() + 1;
//		_obj.setPlayer2Score(tempScore);
//		//reset the ball to restart the game
//		_obj.setBallX(initBallX);
//		_obj.setBallY(initBallY);
//		//display Updated score
//		cout << " player 1 score :" << _obj.getPlayer1Score() << " player 2 score :" << _obj.getPlayer2Score() << endl;
//	}
//	else if (tBallMaxX > SCREEN_WIDTH) // check if left player scored
//	{
//		cout << "ball has gone off the right hand screen" << endl;
//		tempScore = _obj.getPlayer1Score() + 1;
//		_obj.setPlayer1Score(tempScore);
//		//reset the ball to restart the game
//		_obj.setBallX(initBallX);
//		_obj.setBallY(initBallY);
//
//
//	}
//
//}


void renderScene(void) {

	glClear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT);


	// player 1
	glColor3f(1,0,0);
	glBegin(GL_POLYGON);
	glVertex2f(player1x - batPaddedX, player1y + batPaddedY); // top left
	glVertex2f(player1x + batPaddedX, player1y + batPaddedY); // top right
	glVertex2f(player1x + batPaddedX, player1y - batPaddedY);// bottom right
	glVertex2f(player1x - batPaddedX, player1y - batPaddedY); // bottom left
	glEnd();


	// player 2
	glColor3f(0, 0,	1);
	glBegin(GL_POLYGON);
	glVertex2f(player2x - batPaddedX, player2y + batPaddedY); // top left
	glVertex2f(player2x + batPaddedX, player2y + batPaddedY); // top right
	glVertex2f(player2x + batPaddedX, player2y - batPaddedY);// bottom right
	glVertex2f(player2x - batPaddedX, player2y - batPaddedY); // bottom left
	glEnd();


	// draw ball
	glColor3f(1, 1, 1);
	glBegin(GL_POLYGON);
	glVertex2f(ballx - ballPaddedX, bally + ballPaddedY); // top left
	glVertex2f(ballx + ballPaddedX, bally + ballPaddedY); // top right
	glVertex2f(ballx + ballPaddedX, bally - ballPaddedY);// bottom right
	glVertex2f(ballx - ballPaddedX, bally - ballPaddedY); // bottom left
	glEnd();


	//processBallMovement();
	//detectCollisionScore();


	glutSwapBuffers();
}

void keyboardread(unsigned char key, int x, int y)
{
	char input[20];
	_Bat1 bat1Msg;
	_Bat2 bat2Msg;
	_Ball ballMsg;
	switch (key)
	{

	case 'w':
	case 'W':
		// send w across the server
		strcpy(input, "w");
		udp.sendMessage(input);

		// recieve new value back and assign it to the bat
		udp.UnpackP1(&bat1Msg, (unsigned char*)udp.messageRecieve());
		player1x = bat1Msg.x;
		player1y = bat1Msg.y;
		break;
	case 's':
	case 'S':
		// send s across the server
		strcpy(input, "s");
		udp.sendMessage(input);
		
		// recieve new value back and assign it to the bat
		udp.UnpackP1(&bat1Msg, (unsigned char*)udp.messageRecieve());
		player1x = bat1Msg.x;
		player1y = bat1Msg.y;
		break;
	case 'i':
	case 'I':
		// send i across the server
		strcpy(input, "i");
		udp.sendMessage(input);

		//// recieve new value back and assign it to the bat
		udp.UnpackP2(&bat2Msg, (unsigned char*)udp.messageRecieve());
		player2x = bat2Msg.x;
		player2y = bat2Msg.y;
		break;
	case 'k':
	case 'K':
		// send k across the server
		strcpy(input, "k");
		udp.sendMessage(input);
		
		// recieve new value back and assign it to the bat
		udp.UnpackP2(&bat2Msg, (unsigned char*)udp.messageRecieve());
		player2x = bat2Msg.x;
		player2y = bat2Msg.y;
	default:
		break;
	}



}

void setBat1()
{
	_Bat1 batMsg;

	udp.UnpackP1(&batMsg, (unsigned char*)udp.messageRecieve());

	cout << player1x << " , " << player1y;
	cout << " X Y FOR bat 1 " << batMsg.x << " , " << batMsg.y << endl;
	player1x = batMsg.x;
	player1y = batMsg.y;
}

void setBat2()
{
	_Bat2 batMsg;

	udp.UnpackP2(&batMsg, (unsigned char*)udp.messageRecieve());

	cout << " X Y FOR BAT 2 "<< batMsg.x << " , " << batMsg.y << endl;
	player2x = batMsg.x;
	player2y = batMsg.y;
}

void setBall()
{
	_Ball ballMsg;
	
	udp.UnpackBall(&ballMsg, (unsigned char*)udp.messageRecieve());

	cout << " X Y FOR BALL IS " <<ballMsg.x << " , " << ballMsg.y << endl;
	ballx = ballMsg.x;
	bally = ballMsg.y;
}
int main(int argc,char** argv )
{
	HANDLE  threadhdl[MAXTHREADS];
	DWORD   threadid;
	int     index = 0;
	DWORD	param = 2;  // Some value to pass to thread

	// run lobby via tcp
	tcp.tcpClientMain(argc, argv);
	// run upd client so we can start the game
	udp.udpClientMain();

	//set up the initial bats
	setBall();
	setBat1();
	setBat2();
	
	// init glut
	initglut(argc, argv);
	// create multithreading
	threadhdl[index] = CreateThread(
		NULL,
		0,
		ThreadProc,
		(LPVOID)param,
		0,
		&threadid);

	bool gameRunning = true;
	// whilst game running handle glut functions
	while(gameRunning = true)
	{
		glutKeyboardFunc(keyboardread);
		glutDisplayFunc(renderScene);
		glutMainLoop();
	}

#if MAXTHREADS > 1
	WaitForMultipleOrjects(MAXTHREADS),
		threadhdl,
		TRUE,
		INFINITE;
#else
	WaitForSingleObject(threadhdl[0], INFINITE);
#endif // MAXTHREADS > 1

	// close thread
	for (index = 0; index < MAXTHREADS; index++) {
		CloseHandle(threadhdl[index]);
	}

	getchar(); // Pause
	

}
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#include "pch.h"
#include "objects.h"
#include "globals.h"

objects::objects()
{
}


objects::~objects()
{



}


void objects::initObjects()
{
	//inits all objects to default starting positions
	initBat1();
	initBat2();
	initBall();

}



void objects::initBat1() {
	player1.x = 50;
	player1.y = SCREEN_HEIGHT / 2;
}
void objects::initBat2() {
	player2.x = SCREEN_WIDTH - 50;
	player2.y = SCREEN_HEIGHT / 2;
}

void objects::initBall()
{
	ball.x = SCREEN_WIDTH / 2;
	ball.y = SCREEN_HEIGHT / 2;
}
///////////////////GET X & Y FUNCTIONS ///////////////////////
int objects::getBallX()
{
	int temp = 0;
	temp = this->ball.x;
	return temp;
}

int objects::getBallY()
{
	int temp = 0;
	temp = this->ball.y;
	return temp;
}

int objects::getPlayer1X()
{
	int temp = 0;
	temp = this->player1.x;
	return temp;
}

int objects::getPlayer1Y()
{
	int temp = 0;
	temp = this->player1.y;
	return temp;
}

int objects::getPlayer2X()
{
	int temp = 0;
	temp = this->player2.x;
	return temp;
}

int objects::getPlayer2Y()
{
	int temp = 0;
	temp = this->player2.y;
	return temp;
}

void objects::setBallX(int newV)
{
	this->ball.x = newV;
}

void objects::setBallY(int newV)
{
	this->ball.y = newV;
}

void objects::setPlayer1X(int newV)
{
	this->player1.x = newV;
}

void objects::setPlayer1Y(int newV)
{
	this->player1.y = newV;
}

void objects::setPlayer2X(int newV)
{
	this->player2.x = newV;
}

void objects::setPlayer2Y(int newV)
{
	this->player2.y = newV;
}
 
////////////////// SCORE GET'S and Sets////////////////////////
int objects::getPlayer1Score()
{
	int temp = 0;
	temp = this->score.p1Score;
	return temp;
}
int objects::getPlayer2Score()
{
	int temp = 0;
	temp = this->score.p2Score;
	return temp;
}

void objects::setPlayer1Score(int newV)
{
	this->score.p1Score = newV;
}
void objects::setPlayer2Score(int newV)
{
	this->score.p2Score = newV;
}

////////////////// COLOR GET & SET FUNCTIONS////////////////
void objects::setBallColor(float r, float g, float b)
{
	this->ball.r = r;
	this->ball.g = g;
	this->ball.b = b;
}


void objects::setPlayer1Color(float r, float g, float b)
{
	this->player1.r = r;
	this->player1.g = g;
	this->player1.b = b;
}

void objects::setPlayer2Color(float r, float g, float b)
{
	this->player2.r = r;
	this->player2.g = g;
	this->player2.b = b;
}


float objects::getBallR()
{
	float temp = 0.0;
	temp = this->ball.r;
	return temp;
}

float objects::getBallG()
{
	float temp = 0.0;
	temp = this->ball.g;
	return temp;
}

float objects::getBallB()
{
	float temp = 0.0;
	temp = this->ball.b;
	return temp;
}


float objects::getPlayer1R()
{
	float temp = 0.0;
	temp = this->player1.r;
	return temp;
}

float objects::getPlayer1G()
{
	float temp = 0.0;
	temp = this->player1.g;
	return temp;
}

float objects::getPlayer1B()
{
	float temp = 0.0;
	temp = this->player1.b;
	return temp;
}


float objects::getPlayer2R()
{
	float temp = 0.0;
	temp = this->player2.r;
	return temp;
}

float objects::getPlayer2G()
{
	float temp = 0.0;
	temp = this->player2.g;
	return temp;
}

float objects::getPlayer2B()
{
	float temp = 0.0;
	temp = this->player2.b;
	return temp;
}
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// 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.
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#include "pch.h"
#pragma once
class ClassTCPServer
{
private:
	
public:
	char * messageRecieve();
	int tcpservermain(int argc, char * argv[]);
	ClassTCPServer();
	~ClassTCPServer();

	void sendMessage(char * message);


	

};
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#pragma once
#include <stdlib.h>
#include "glut.h"
#include <stdio.h>
#include <string.h>
#include <iostream>
#include <ws2tcpip.h>
#include <conio.h>
using namespace std;
#define SCREEN_HEIGHT 800
#define SCREEN_WIDTH 800
#define UNITS 15 // how many units the bats move
#define BALLSPEED 3 // BALL SPEED
#define batPaddedX 15 // How much in either direction the bat is drawn left & right
#define batPaddedY 85 // How much in either direction the bat is drawn up & down
#define ballPaddedX 10 // How much in either direction the bat is drawn left & right
#define ballPaddedY 10 // how much in either direction the ball is drawn up & down
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#pragma once

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

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

//Code values
#define MESsAGE_CODE_BULLET_FIRED 1
#define MESSAGE_CODE_RUBBISH	 2

typedef struct
{
	int startX;
	int startY;
	int vectorX;
	int vectorY;
}MESSAGE_BULLET_FIRED;


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

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

struct _Bat1
{
	int x, y;
};

struct _Bat2
{
	int x, y;
};

struct _Ball
{
	int x, y;
};

struct _Key
{
	char KeyPress;
[bookmark: _Toc5399913]};
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#pragma once
#include "pch.h"

class objects
{

	struct _Score
	{

		int p1Score = 0;
		int p2Score = 0;

	}score;
	void initBall();
	void initBat1();
	void initBat2();

public:
	objects();
	~objects();
	void initObjects();


	// BALL
	///Get/Set
	
	
	int getBallX();
	int getBallY();
	void setBallX(int);
	void setBallY(int);

	float getBallR();
	float getBallG();
	float getBallB();
	void setBallColor(float r, float g, float b);

	// Score gets and sets
	int getPlayer1Score();
	void setPlayer1Score(int newV);
	int getPlayer2Score();
	void setPlayer2Score(int newV);

	
	// PLAYER 
	///Get/Set
	int getPlayer1X();
	int getPlayer1Y();
	void setPlayer1X(int);
	void setPlayer1Y(int);
	
	float getPlayer1R();
	float getPlayer1G();
	float getPlayer1B();

	void setPlayer1Color(float r,float g,float b);

	// PLAYER 2
	///Get/Set
	int getPlayer2X();
	int getPlayer2Y();
	void setPlayer2X(int);
	void setPlayer2Y(int);
	
	float getPlayer2R();
	float getPlayer2G();
	float getPlayer2B();

	void setPlayer2Color(float r, float g, float b);


	// bats & ball
	struct _Object
	{
		int x, y;
		float r = 1.0;
		float g = 0.0;
		float b = 0.0;
	}player1;

	struct _Object2
	{
		int x, y;
		float r = 0.0;
		float g = 0.0;
		float b = 1.0;


	}player2;

	struct _Object3
	{
		int x, y;
		float r = 1.0;
		float g = 1.0;
		float b = 1.0;
	} ball;


};
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#pragma once
#include <stdlib.h>

/*
MSG_STRUCT
An application may have many types of messages that need to be
sent/received. A good idea is to start each message
with a code to indicate the message structure being sent and
a length field containing the number of bytes in the message
structure.
*/
/*
Note: The packing of structures is dependant on the compiler,
fields may be aligned on word or long word boundaries.
The 'packing bytes' have to be removed by the packing process.
*/
typedef struct
{
	unsigned short code;
	unsigned short length;
	unsigned char username[20];
	unsigned long longValue;        // 32 bit
	unsigned short shortValue;      // 16 bit
	unsigned char byteValue;        // 8 bit
	int intValue;                   // 32 bit (signed)
	unsigned short datalen;
	unsigned char data[100];

} MSG_STRUCT;

// Macros for packing and unpacking the structure
// to a buffer.

// PACKING

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

// PackLong is equivalent to htonl but writes the
// u_long into a buffer.
// Note: You could do the equivalent
//#define PackLong(bf, l) \
//    *((unsigned long *)bf) = htonl(l); \
//    bf += sizeof(unsigned long);
// However, this would not be portable, some processors
// would crash if bf was not word/long word aligned
// when trying to use it as a unsigned long.
// Note: the terms long and short in htonl, htons, etc,
// are historical artifacts from the Digital VAX BSD distribution.
// In this context, long = 32 bits and short = 16 bits
// 
#define PackLong(bf, l) \
    *bf++ = (l >> 24) & 0xFF; \
    *bf++ = (l >> 16) & 0xFF; \
    *bf++ = (l >> 8) & 0xFF; \
    *bf++ = l & 0xFF;    

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

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

// UNPACKING

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

// UnpackLong is equivalent to ntohl but reads the
// buffer into a u_long.
// Note: You could do the equivalent
//#define UnpackLong(bf, l) \
//    l = ntohl(*((unsigned long *)bf)); \
//    bf += sizeof(unsigned long);
// However, this would not be portable, some processors
// would crash if bf was not word/long word aligned
// when trying to use it as a unsigned long.
// 
#define UnpackLong(bf, l) \
    l = (*bf++ << 24); \
    l += (*bf++ << 16); \
    l += (*bf++ << 8); \
    l += *bf++;

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

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

// Could use a code to distinguish between different
// types of data being sent e.g. bullet = 1, player = 2,
// new level = 3, etc.
#define MSGCODE 0x0001

// Function to pack the message structure into a
// provided buffer
unsigned short PackMsg(MSG_STRUCT *msg, unsigned char *buff)
{
	unsigned short msglen;
	unsigned char *lenptr;
	//unsigned char *startptr = buff;

	PackShort(buff, msg->code);
	lenptr = buff;      // Add total length later
	buff += sizeof(unsigned short);
	PackBytes(buff, msg->username, 20);
	PackLong(buff, msg->longValue);
	PackShort(buff, msg->shortValue);
	PackByte(buff, msg->byteValue);
	PackLong(buff, msg->intValue);
	PackShort(buff, msg->datalen);
	PackBytes(buff, msg->data, msg->datalen);

	// Calculate the correct message length.
	// =====================================
	// You may hard code the length of the header
	// and add the extra data bytes (msg->datalen)
	// at the end.
	// 37 + msg->datalen
	// This is quite often the technique used,
	// but since we are incrementing the buffer
	// pointer each time we add a byte we can
	// simply calculate the length from the pointers. 
	// Because they are unsigned char* pointers, subtracting
	// them gives us the difference in the addresses in bytes.      
	//msglen = (unsigned short)(buff-startptr); 

	// Here we add all the size of all the fields together
	// to make it clear what we want.   
	msglen = sizeof(unsigned short)
		+ sizeof(unsigned short)
		+ sizeof(msg->username)
		+ sizeof(unsigned long)
		+ sizeof(unsigned short)
		+ 1
		+ sizeof(unsigned long) // int
		+ sizeof(unsigned short)
		+ msg->datalen;

	PackShort(lenptr, msglen);

	return msglen;
}

// Unpack the provided buffer into the provided
// message structure
void UnpackMsg(MSG_STRUCT *msg, unsigned char *buff)
{
	UnpackShort(buff, msg->code);
	UnpackShort(buff, msg->length);
	UnpackBytes(buff, msg->username, 20);
	UnpackLong(buff, msg->longValue);
	UnpackShort(buff, msg->shortValue);
	UnpackByte(buff, msg->byteValue);
	UnpackLong(buff, msg->intValue);
	UnpackShort(buff, msg->datalen);
	UnpackBytes(buff, msg->data, msg->datalen);
}


[bookmark: _Toc5399916]PackUnpack.h
#pragma once

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

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

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

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

// UNPACKING

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

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

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

#define UnpackByte(bf, b) \
    b = *bf++;
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// Tips for Getting Started: 
//   1. Use the Solution Explorer window to add/manage files
//   2. Use the Team Explorer window to connect to source control
//   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
//   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

#endif //PCH_H
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#include "pch.h"

#define _CRT_SECURE_NO_WARNINGS  1

#include <iostream>
#include <ws2tcpip.h>
#include <stdlib.h>
#include <stdio.h>
#include <conio.h>
#include <time.h>
//#include "game.h"
#include "ClassTCPServer.h"
using namespace std;
//game g;


#define DEFAULT_PORT "27015"
#define DEFAULT_BUFLEN 512
WSADATA	wsaData;
char	recvbuf[DEFAULT_BUFLEN];
int		iResult;
int		recvbuflen = DEFAULT_BUFLEN;

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

SOCKET listenSocket = INVALID_SOCKET;
SOCKET clientSocket = INVALID_SOCKET;


char* message;

ClassTCPServer::ClassTCPServer()
{
}

ClassTCPServer::~ClassTCPServer()
{
}


void ClassTCPServer::sendMessage(char* message) {
	//handles sending the message to the client
	iResult = send(clientSocket, message, (int)strlen(message) + 1, 0);
	shutdown(clientSocket, SD_SEND); //Forces send
}

char* ClassTCPServer::messageRecieve()
{	
	int iRecvdBytes = 0;

	clientSocket = accept(listenSocket, NULL, NULL);
	iResult = recv(clientSocket, recvbuf, recvbuflen, 0);

	if (iResult > 0)
	{
		printf("Bytes received from client: %d msg: %s\n", iResult, recvbuf);
		iRecvdBytes = iResult;
	}
	else if (iResult == 0)
	{
		printf("Client closing connection\n");
	}
	else
	{
		printf("recv failed: %d\n", WSAGetLastError());
		WSACleanup();
		
	}
	return recvbuf;
}

int ClassTCPServer::tcpservermain(int argc, char* argv[])
{		
	WSAStartup(MAKEWORD(2, 2), &wsaData);

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

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

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

	//Set socket to listen on the port number provided (DEFAULT_PORT)
	bind(listenSocket, addressList->ai_addr, (int)addressList->ai_addrlen);
	freeaddrinfo(addressList);
	listen(listenSocket, SOMAXCONN);
	
	char buffer[1024];
	int choice = 99;

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

	strcpy(buffer, messageRecieve());
	cout << "Message recieved: " << buffer << endl;

	// send the menu options to the player
	strcpy(buffer,"\nSelect an option  \nPress 1 to play a game \nPress 2 to exit the game");
	sendMessage(buffer);

	//Recieve the option message
	strcpy(buffer, messageRecieve());
	//convert string of number into an integer
	choice = atoi(buffer);
		
	// if client sends a 1 back	
	if (choice == 1)
	{
		// send 1 to start the game
		cout << "sending message back to start the game " << endl;
		strcpy(buffer, "1");
		sendMessage(buffer);

		closesocket(clientSocket);
		WSACleanup();

		return 1;
	}
	else if (choice == 2)
	{
		// send 2 to exit the server and client
		cout << "sending message back to exit the game " << endl;
		strcpy(buffer, "2");
		sendMessage(buffer);

		closesocket(clientSocket);
		WSACleanup();

		exit(0);
	}
	//while (!_kbhit());
	//return 0;
}
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#include "pch.h"
#include "classUdpServer.h"

using namespace std;

ClassUdpServer::ClassUdpServer()
{
}

ClassUdpServer::~ClassUdpServer()
{
}

void ClassUdpServer::sendMessage(char * message, int msgLen)
{
	//sendbuflen = iResult; //Number of bytes received

	iResult = sendto(UdpSocket, message, msgLen, 0, (SOCKADDR*)&sender_addr, iSenderAddrSize); //(SOCKADDR*)&sender_addr send back to the original sender
}

char* ClassUdpServer::messageRecieve()
{
	int iRecvdBytes = 0;

	iResult = recvfrom(UdpSocket, recvbuf, recvbuflen, 0, (SOCKADDR*)&sender_addr, &iSenderAddrSize); //(SOCKADDR*)&sender_addr = who the sender is

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

	if (iResult > 0)
	{
		printf("Bytes received from client: %d msg: %s\n", iResult, recvbuf);
		iRecvdBytes = iResult;
	}
	else if (iResult == 0)
	{
		printf("Client closing connection\n");
	}
	else
	{
		printf("recv failed: %d\n", WSAGetLastError());
		WSACleanup();

	}
	return recvbuf;
}

void ClassUdpServer::setValues(objects _obj)
{
	
	// sets the server struct to values 
	///Player 1
	_obj.player1.x = _obj.getPlayer1X();
	_obj.player1.y = _obj.getPlayer1X();
	///Player 2
	_obj.player2.x = _obj.getPlayer1X();
	_obj.player2.y = _obj.getPlayer1X();
	///ball
	_obj.ball.x = _obj.getPlayer1X();
	_obj.ball.y = _obj.getPlayer1X();
}


unsigned short ClassUdpServer::PackP1(_Bat1 *msg, unsigned char * buff)
{
	unsigned short msglen;
	unsigned char *lenptr;
	//unsigned char *startptr = buff;

	PackShort(buff, msg->x);
	PackShort(buff, msg->y);

	msglen = sizeof(unsigned short)
		+ sizeof(unsigned short);

	return msglen;
}

unsigned short ClassUdpServer::PackP2(_Bat2 * msg, unsigned char * buff)
{
	unsigned short msglen;
	unsigned char *lenptr;
	//unsigned char *startptr = buff;

	PackShort(buff, msg->x);
	PackShort(buff, msg->y);

	msglen = sizeof(unsigned short)
		+ sizeof(unsigned short);

	return msglen;
}

unsigned short ClassUdpServer::PackBall(_Ball * msg, unsigned char * buff)
{
	unsigned short msglen;
	unsigned char *lenptr;
	//unsigned char *startptr = buff;

	PackShort(buff, msg->x);
	PackShort(buff, msg->y);

	msglen = sizeof(unsigned short)
		+ sizeof(unsigned short);

	return msglen;
}

unsigned short ClassUdpServer::PackKey(_Key * msg, unsigned char * buff)
{
	unsigned char msglen;
	unsigned char *lenptr;
	//unsigned char *startptr = buff;

	PackByte(buff, msg->KeyPress);

	msglen = sizeof(msg->KeyPress);

	return msglen;
}

void ClassUdpServer::UnpackP1(_Bat1 *msg, unsigned char *buff)
{
	UnpackShort(buff, msg->x);
	UnpackShort(buff, msg->y);
}

void ClassUdpServer::UnpackP2(_Bat2 *msg, unsigned char *buff)
{
	UnpackShort(buff, msg->x);
	UnpackShort(buff, msg->y);
}

void ClassUdpServer::UnpackBall(_Ball *msg, unsigned char *buff)
{
	UnpackShort(buff, msg->x);
	UnpackShort(buff, msg->y);
}

void ClassUdpServer::UnpackKey(_Key *msg, unsigned char *buff)
{
	UnpackByte(buff, msg->KeyPress);
}


int ClassUdpServer::udpServerMain()
{
	//Do this only once at startup
	iResult = WSAStartup(MAKEWORD(2, 2), &wsaData);

	UdpSocket = socket(AF_INET, SOCK_DGRAM, IPPROTO_UDP);

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

	return 1;
}

void ClassUdpServer::closeUdp()
{
	//Cleanup
	closesocket(UdpSocket);

	//Do this only wonce at the end
	WSACleanup();
}
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#include "pch.h"
#include "globals.h"
#include "game.h"
#include "ClassTCPServer.h"
#include "classUdpServer.h"
#pragma warning(disable : 4996)

objects _obj;
ClassTCPServer tcp;
ClassUdpServer udp;

int state; // which direction is ball moving, 0 default, 1 left, 2 right
int initBallX, initBallY;
bool gameRunning = false;

void processBallMovement();
void detectCollisionScore();
void moveBall(int);
void moveDown(int);
void moveUp(int);


void moveDown(int player)
{
	int temp;

	if (player == 1) {
		// get the player 1 Y
		temp = _obj.getPlayer1Y();

		// move it
		temp = temp - UNITS;

		if (temp - 85 > 0)
		{
			// set the player 1 object to the new value
			_obj.setPlayer1Y(temp);
		}
		else
		{
			//cout << "NO MOVE CANDLESTICK" << endl;
		}
	}
	else if (player == 2)
	{
		temp = _obj.getPlayer2Y();

		temp = temp - UNITS;

		if (temp - 85 > 0)
		{
			_obj.setPlayer2Y(temp);
		}
		else
		{
			/*		cout << "NO MOVE CANDLESTICK" << endl;*/
		}
	}

}


void moveUp(int player)
{
	int temp;

	if (player == 1) {
		temp = _obj.getPlayer1Y();

		temp = temp + UNITS;

		if (temp + 85 < SCREEN_HEIGHT)
		{
			_obj.setPlayer1Y(temp);
			cout << _obj.getPlayer1Y() << endl;
		}
		else
		{
			/*	cout << "NO MOVE CANDLESTICK" << endl;*/
		}
	}
	else if (player == 2)
	{
		temp = _obj.getPlayer2Y();

		temp = temp + UNITS;

		if (temp + 85 < SCREEN_HEIGHT)
		{
			_obj.setPlayer2Y(temp);
			cout << _obj.getPlayer2Y() << endl;
		}
		else
		{
			/*	cout << "NO MOVE CANDLESTICK" << endl;*/
		}
	}
}

void detectCollisionScore()
{
	// MIN = LEFT EDGE / BOTTOM, MAX = RIGHT EDGE  / Top
	int tBallMinX, tBallMaxX, tBallMinY, tBallMaxY;
	int tPlayer1MinX, tPlayer1MaxX, tPlayer1MinY, tPlayer1MaxY;
	int tPlayer2MinX, tPlayer2MaxX, tPlayer2MinY, tPlayer2MaxY;
	int tempScore;
	// get values to check collision

	//player1
	tPlayer1MinX = _obj.getPlayer1X() - batPaddedX;
	tPlayer1MaxX = _obj.getPlayer1X() + batPaddedX;
	tPlayer1MinY = _obj.getPlayer1Y() - batPaddedY;
	tPlayer1MaxY = _obj.getPlayer1Y() + batPaddedY;

	//player 2
	tPlayer2MinX = _obj.getPlayer2X() - batPaddedX;
	tPlayer2MaxX = _obj.getPlayer2X() + batPaddedX;
	tPlayer2MinY = _obj.getPlayer2Y() - batPaddedY;
	tPlayer2MaxY = _obj.getPlayer2Y() + batPaddedY;

	// ball
	tBallMinX = _obj.getBallX() - ballPaddedX;
	tBallMaxX = _obj.getBallX() + ballPaddedX;
	tBallMinY = _obj.getBallY() - ballPaddedY;
	tBallMaxY = _obj.getBallY() + ballPaddedY;

	// check if ball collided with player 1
	if (tBallMinX < tPlayer1MaxX && tBallMinX > tPlayer1MinX && tBallMinY + ballPaddedY > tPlayer1MinY && tBallMaxY - ballPaddedY < tPlayer1MaxY)
	{
		state = 2; // make the ball go the other way

	} // check if ball collided with player 2
	else if (tBallMaxX > tPlayer2MinX && tBallMinX < tPlayer2MaxX && tBallMinY + ballPaddedY > tPlayer2MinY  && tBallMaxY - ballPaddedY < tPlayer2MaxY)
	{
		state = 1; // make the ball go the other way
	}
	else if (tBallMinX < 0) // check if right player scored
	{
		cout << "ball has gone off the left hand screen" << endl;
		tempScore = _obj.getPlayer2Score() + 1;
		_obj.setPlayer2Score(tempScore);
		//reset the ball to restart the game
		_obj.setBallX(initBallX);
		_obj.setBallY(initBallY);
		//display Updated score
		cout << " player 1 score :" << _obj.getPlayer1Score() << " player 2 score :" << _obj.getPlayer2Score() << endl;
	}
	else if (tBallMaxX > SCREEN_WIDTH) // check if left player scored
	{
		cout << "ball has gone off the right hand screen" << endl;
		tempScore = _obj.getPlayer1Score() + 1;
		_obj.setPlayer1Score(tempScore);
		//reset the ball to restart the game
		_obj.setBallX(initBallX);
		_obj.setBallY(initBallY);


	}

}

void moveBall(int direction)
{
	int temp;


	if (direction == 1)
	{
		// move the ball
		temp = _obj.getBallX();
		temp -= BALLSPEED;
		_obj.setBallX(temp);
	}
	else if (direction == 2)
	{
		// move the ball to the right
		temp = _obj.getBallX();
		temp += BALLSPEED;
		_obj.setBallX(temp);
	}


}

void updateClientPositions(int choice)
{
	// 1 = player 1
	// 2 = player 2
	// 3 = ball

	int tmpx; int tmpy;
	//int p2x; int p2y;
	//int ballx; int bally;
	// object instantiations of structures in messages.h
	_Bat1 bat1Tmp;
	_Bat2 bat2Tmp;
	_Ball ballTmp;

	int len;
	char tempBuffer[1024];

	int length;

	switch (choice)
	{
	case 1:
		// set values into temp values from objects class
		tmpx = _obj.getBallX();
		tmpy = _obj.getBallY();
		// pack messages into the temp buffer
		ballTmp.x = tmpx;
		ballTmp.y = tmpy;
		// set values into message struct objects
		length = udp.PackBall(&ballTmp, (unsigned char*)tempBuffer);

		//send packed buffer to client
		udp.sendMessage(tempBuffer, length);
		break;
	case 2:
		// set values into temp values from objects class
		tmpx = _obj.getPlayer1X();
		tmpy = _obj.getPlayer1Y();

		// set values into message struct objects
		bat1Tmp.x = tmpx;
		bat1Tmp.y = tmpy;

		// pack messages into the temp buffer
		length = udp.PackP1(&bat1Tmp, (unsigned char*)tempBuffer);

		//send packed buffer to client
		udp.sendMessage(tempBuffer, length);
		break;
	case 3:
		// set values into temp values from objects class
		tmpx = _obj.getPlayer2X();
		tmpy = _obj.getPlayer2Y();
		
		// set values into message struct objects
		bat2Tmp.x = tmpx;
		bat2Tmp.y = tmpy;
		
		// pack messages into the temp buffer
		length = udp.PackP2(&bat2Tmp, (unsigned char*)tempBuffer);

		//send packed buffer to client
		udp.sendMessage(tempBuffer, length);
		break;

	case 4:
		break;
	
	default:

		// used to establish connection a.k.a preamble
		strcpy(tempBuffer, udp.messageRecieve());
		udp.UnpackBall(&ballTmp, (unsigned char*)tempBuffer);

		break;
	}
}



int main(int argc,char** argv )
{
	tcp.tcpservermain(argc, argv);

	_obj.initObjects();
	 udp.udpServerMain();

	 _Key keyTmp;
	//update client bats and balls
	for (int i = 0; i < 4; i++)
	{
		updateClientPositions(i);
	}

	//variable declarations
	bool gameRunning = true;
	char input[256];
	char key;
	int choice = 99;
	while (gameRunning == true)
	{
		// send x and y to client as update for ball &bats
		for (int i = 0; i < 4; i++)
		{
			updateClientPositions(i);
		}

		//recieve a tell on which is coming across, ball, bat1 or bat22

		
		// when recieves a key
		strcpy(input, udp.messageRecieve());
		udp.UnpackKey(&keyTmp, (unsigned char*)input);
		// assign the key into char variable
		key = keyTmp.KeyPress;
	// do something with the key press that was recieved
		switch (key)
		{
		case 'w' :
			moveUp(1);
			break;
		case 's':
			moveDown(1);
			break;
		case 'i':
			moveUp(2);
			break;
		case 'k':
			moveDown(2);
			break;
		default:
			break;
		}
		
	}



}
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#include "pch.h"
#include "objects.h"
#include "globals.h"

objects::objects()
{
}


objects::~objects()
{



}


void objects::initObjects()
{
	//inits all objects to default starting positions
	initBat1();
	initBat2();
	initBall();

}



void objects::initBat1() {
	player1.x = 50;
	player1.y = SCREEN_HEIGHT / 2;
}
void objects::initBat2() {
	player2.x = SCREEN_WIDTH - 50;
	player2.y = SCREEN_HEIGHT / 2;
}

void objects::initBall()
{
	ball.x = SCREEN_WIDTH / 2;
	ball.y = SCREEN_HEIGHT / 2;
}
///////////////////GET X & Y FUNCTIONS ///////////////////////
int objects::getBallX()
{
	int temp = 0;
	temp = this->ball.x;
	return temp;
}

int objects::getBallY()
{
	int temp = 0;
	temp = this->ball.y;
	return temp;
}

int objects::getPlayer1X()
{
	int temp = 0;
	temp = this->player1.x;
	return temp;
}

int objects::getPlayer1Y()
{
	int temp = 0;
	temp = this->player1.y;
	return temp;
}

int objects::getPlayer2X()
{
	int temp = 0;
	temp = this->player2.x;
	return temp;
}

int objects::getPlayer2Y()
{
	int temp = 0;
	temp = this->player2.y;
	return temp;
}

void objects::setBallX(int newV)
{
	this->ball.x = newV;
}

void objects::setBallY(int newV)
{
	this->ball.y = newV;
}

void objects::setPlayer1X(int newV)
{
	this->player1.x = newV;
}

void objects::setPlayer1Y(int newV)
{
	this->player1.y = newV;
}

void objects::setPlayer2X(int newV)
{
	this->player2.x = newV;
}

void objects::setPlayer2Y(int newV)
{
	this->player2.y = newV;
}
 
////////////////// SCORE GET'S and Sets////////////////////////
int objects::getPlayer1Score()
{
	int temp = 0;
	temp = this->score.p1Score;
	return temp;
}
int objects::getPlayer2Score()
{
	int temp = 0;
	temp = this->score.p2Score;
	return temp;
}

void objects::setPlayer1Score(int newV)
{
	this->score.p1Score = newV;
}
void objects::setPlayer2Score(int newV)
{
	this->score.p2Score = newV;
}

////////////////// COLOR GET & SET FUNCTIONS////////////////
void objects::setBallColor(float r, float g, float b)
{
	this->ball.r = r;
	this->ball.g = g;
	this->ball.b = b;
}


void objects::setPlayer1Color(float r, float g, float b)
{
	this->player1.r = r;
	this->player1.g = g;
	this->player1.b = b;
}

void objects::setPlayer2Color(float r, float g, float b)
{
	this->player2.r = r;
	this->player2.g = g;
	this->player2.b = b;
}


float objects::getBallR()
{
	float temp = 0.0;
	temp = this->ball.r;
	return temp;
}

float objects::getBallG()
{
	float temp = 0.0;
	temp = this->ball.g;
	return temp;
}

float objects::getBallB()
{
	float temp = 0.0;
	temp = this->ball.b;
	return temp;
}


float objects::getPlayer1R()
{
	float temp = 0.0;
	temp = this->player1.r;
	return temp;
}

float objects::getPlayer1G()
{
	float temp = 0.0;
	temp = this->player1.g;
	return temp;
}

float objects::getPlayer1B()
{
	float temp = 0.0;
	temp = this->player1.b;
	return temp;
}


float objects::getPlayer2R()
{
	float temp = 0.0;
	temp = this->player2.r;
	return temp;
}

float objects::getPlayer2G()
{
	float temp = 0.0;
	temp = this->player2.g;
	return temp;
}

float objects::getPlayer2B()
{
	float temp = 0.0;
	temp = this->player2.b;
	return temp;
}
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// 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.
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