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	School of Applied Computing ASSIGNMENT SPECIFICATION 



	Student name:
	
	Student P number:
	

	Programme:
	

	Lecturer:
	
	Internal Verifier:
	

	Assignment Title:
	

	Hand Out Date:
	
	Submission deadline:
	23/3/17


	Referencing:
	In the main body of your submission you must give credit to authors on whose research your work is based. Append to your submission a reference list that indicates the books, articles, etc. that you have read or quoted in order to complete this assignment (e.g. for books: surname of author and initials,  year of publication, title of book, edition, publisher: place of publication). 

	Disclosure: 

	I declare that this assignment is all my own work and that I have acknowledged all materials used from the published or unpublished works of other people. All references have been duly cited.

	Student’s Signature:

	Hardcopy assignments will not be accepted without a signature here
	
Date:
	



	Late submission will result in a late penalty mark, as follows: 
Up to one week late, maximum mark of 40% for first attempts. No late submission for resit work.
(Academic Quality Handbook 2016/17 7.5 (5))
Only the Extenuating Circumstances Committee may grant an extension.



	Learning Outcomes tested
(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



(Lecturer – please insert task(s) / questions / what the student must do, here)

Guidance

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



(Lecturer – please insert guidance for students here. Please link the task to the five common assessment criteria overleaf)

Research-Informed Literature

· Not applicable

Knowledge and Understanding of Subject

· Not applicable

Analysis

· Not applicable

Practical Application and Deployment


	PART B 
	%Max
	Marks

	Build a UDP server to demonstrate an understanding of UDP
	25
	

	Build a TCP server to demonstrate an understanding of TCP
	25
	

	Demonstrate process synchronization
	25
	




Skills for Professional Practice

	
	%Max
	Marks

	Demonstrate the ability to work independently
	25
	




	
                 MARKING CRITERIA AND STUDENT FEEDBACK



This section details the assessment criteria. The extent to which these are demonstrated by you determines your mark. The marks available for each criterion 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.
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	Common Assessment Criteria Applied
	Marks available
	Marks 
awarded

	1. Research-informed Literature 
Extent of research and/or own reading, selection of credible sources, application of appropriate referencing conventions.
	0
	

	2. Knowledge and Understanding of Subject
Extent of knowledge and understanding of concepts and underlying principles associated with the discipline.
	0
	

	3. Analysis
Analysis, evaluation and synthesis; logic, argument and judgement; analytical reflection; organisation  of ideas and evidence
	0
	

	4. Practical Application and Deployment
Deployment of methods, materials, tools and techniques; application of concepts; formulation of innovative and creative solutions to solve problems.
	75
	

	5. Skills for Professional Practice 
Attributes in professional practice: individual and collaborative working; deployment of appropriate media; presentation and organisation.
	25
	

	




























	
	

	
	
	



	Assignment 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 one week late
	
	

	
	1st/2nd/3rd attempt?
	1st
	



	
MASTERS COMMON ASSESSMENT AND MARKING CRITERIA



	
	FAIL
	FAIL
	SATISFACTORY
	GOOD
	VERY GOOD
	EXCELLENT
	EXCEPTIONAL

	Assessment Criteria
	FAIL 0-39%
	FAIL 40-49%*
	PASS 50-59%
	PASS 60-69%
	MERIT 70-79%
	DIST’ION 80-89%
	DIST’ION 90-100%

	1. Research-informed Literature 
Extent of research and/or own reading,  selection of credible sources, application of appropriate referencing conventions 


	Little or no evidence of reading.
Views and findings unsupported and non-authoritative.
Referencing conventions largely ignored.
	Poor evidence of reading and/or of reliance on inappropriate sources, and/or indiscriminate use of sources.
Referencing conventions used inconsistently.
	References to a limited range of mostly relevant sources. Some omissions and minor errors.
Referencing conventions evident though not always applied consistently.


	Inclusion of a range of research-informed literature, including sources retrieved independently. Referencing conventions mostly consistently applied.


	Inclusion of a wide range of research-informed literature, including sources retrieved independently.
Selection of relevant and credible sources.  Very good use of referencing conventions, consistently applied.
	A comprehensive range of research informed literature embedded in the work. Excellent selection of relevant and credible sources. High-level referencing skills, consistently applied.

	Outstanding knowledge of research-informed literature embedded in the work. Outstanding selection of relevant and credible sources. High-level referencing skills consistently and professionally applied

	2. Knowledge and Understanding of Subject
Extent of systematic knowledge, understanding and critical awareness of concepts and underlying principles associated with the discipline.
	Major gaps in knowledge and understanding of material at this level. Substantial inaccuracies.
	Gaps in knowledge, with only superficial understanding. Some significant inaccuracies.
	Evidence of knowledge and understanding of current and relevant concepts and underlying principles but with some gaps or errors. 
	Knowledge is accurate with a good understanding of the field of study.
	Knowledge is extensive.  Exhibits understanding of the breadth and depth of established and contemporary views. 
	Excellent mastery of a complex and specialised area of knowledge and skills, with an excellent critical awareness of current problems and/or new insights at the forefront of the field. Clear awareness of challenges to established views and the limitations of the knowledge base.
	Exceptional mastery of a complex and specialised area of knowledge and skills, with an exceptional critical awareness of current problems and/or new insights at the forefront of the field. A critical awareness of the ambiguities and limitations of knowledge.

	3.  Analysis
Analysis, evaluation and synthesis; logic, argument and judgement; analytical reflection; organisation  of ideas and evidence
	Unsubstantiated generalisations, made without use of any credible evidence. Lack of logic, leading to unsupportable/ missing conclusions. Lack of any attempt to analyse, synthesise or evaluate.
	Some evidence of analytical intellectual skills, but for the most part descriptive. Ideas/findings sometimes illogical and contradictory. Generalised statements made with scant evidence. Conclusions lack relevance.
	Evidence of some logical, critical thinking and some attempts to synthesise, albeit with some weaknesses.
Some evidence to support findings/ views, but evidence not consistently interpreted.
Some relevant conclusions and recommendations, where relevant.
	Evidence of logical, analytical, critical thinking and synthesis. Can analyse new and/or complex data and situations without guidance.
An emerging awareness of different stances and ability to use evidence to support the argument.
Valid conclusions and recommendations, where relevant
	Evaluates methodologies, current research and ideas critically and, where appropriate, proposes new hypotheses/ideas. Evaluates and synthesises complex issues both systematically and creatively.  Makes sound judgements and proposes convincing arguments in the absence of complete data.  Sound, convincing conclusions / recommendations.
	Excellent critical evaluation of methodologies, current research and ideas and, where appropriate, proposes new hypotheses/ ideas.  Evaluates and synthesises complex issues systematically and creatively.  Makes excellent judgements and proposes convincing arguments in the absence of complete data.  Strong, persuasive, conclusions, justifiable recommendations. Work is of conference publishable quality.
	Exceptional critical evaluation of methodologies, current research and ideas and, where appropriate, proposes new hypotheses/ ideas.  Evaluates and synthesises complex issues at a high level of mastery.  Makes outstanding judgements and proposes highly convincing arguments in the absence of complete data.  Highly persuasive conclusions. Work is of journal publishable quality.

	4. Practical Application and Deployment
Effective deployment of appropriate methods, materials, tools and techniques; extent of skill demonstrated in the application of concepts to a variety of processes and/or contexts; formulation of innovative, original and creative solutions to solve problems. 
	Limited or no use of methods, materials, tools and/or techniques.
Little or no appreciation of the context of the application.








	Rudimentary application of methods, materials, tools and/or techniques but without consideration and competence. Flawed appreciation of the context of the application.


	A satisfactory awareness and mostly appropriate application of well-established methods, materials, tools and/or techniques.
Some appreciation of the context of the application.





	A good and appropriate application of standard methods, materials, tools and/or techniques.
Good appreciation of the context of the application, with some use of examples, where relevant.





	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 use of examples, where relevant.
Evidence of some originality, innovation and creativity. 
	An advanced application of a range of methods, materials, tools and/or techniques.
The context of the application is well considered, with extensive use of relevant examples.
Application and deployment extend beyond established conventions.  Originality, innovation and/or creativity evident throughout.
	Outstanding levels of application and deployment skills. Assimilation and development of cutting edge processes and techniques.







	5. Skills for Professional Practice 
Demonstrates attributes expected in professional practice including: individual initiative and collaborative working; deployment of appropriate media to communicate (including written and oral); clarity and effectiveness in presentation and organisation.
	Communication media is inappropriate or misapplied.
Little or no evidence of autonomy in the completion of tasks.
Work is poorly structured and/or largely incoherent.
	Media is poorly designed and/or not suitable for the audience. 
Poor independent or collaborative initiative.
Work lacks structure, organisation, and/or coherence
	Can communicate clearly to specialist and non-specialist audiences in a suitable format but with some room for improvement. 
Can work autonomously and as part of a team, but with limited involvement in group activities. 
Work lacks coherence in places and could be better structured.
	Can communicate effectively in a suitable format, but may have minor errors.
Can work effectively autonomously  and as part of a team, with clear contribution to group activities. 
Mostly coherent work and is in a suitable structure.
	Can communicate well, confidently and consistently in a suitable format.
Can work very well autonomously and as part of a team, with very good contribution to group activities. 
Work is coherent and fluent and is well structured and organised.
	Can communicate professionally and, confidently in a suitable format.
Can work professionally autonomously and within a team, showing leadership skills as appropriate, managing conflict and meeting obligations.
Work is coherent, very fluent and is presented professionally.
	Can communicate with an exceptionally high level of professionalism. 
Can work exceptionally well and professionally autonomously and within a team, showing advanced leadership skills.
Work is exceptionally coherent, very fluent and is presented professionally.



	
BACHELORS COMMON ASSESSMENT AND MARKING CRITERIA



	
	OUTRIGHT FAIL
	UNSATISFACTORY
	SATISFACTORY
	GOOD
	VERY GOOD
	EXCELLENT
	EXCEPTIONAL

	Assessment Criteria
	0-29%
	30-39%*
	40-49%
	50-59%
	60-69%
	70-79%
	80-100%

	1. Research-informed Literature 
Extent of research and/or own reading,  selection of credible sources, application of appropriate referencing conventions 
	Little or no evidence of reading.
Views and findings unsupported and non-authoritative.
Referencing conventions largely ignored.
	Poor evidence of reading and/or of reliance on inappropriate sources, and/or indiscriminate use of sources.
Referencing conventions used inconsistently.
	References to a limited range of mostly relevant sources. Some omissions and minor errors.
Referencing conventions evident though not always applied consistently.
	Inclusion of a range of research-informed literature, including sources retrieved independently. Referencing conventions mostly consistently applied.
	Inclusion of a wide range of research-informed literature, including sources retrieved independently.
Selection of relevant and credible sources.  Very good use of referencing conventions, consistently applied.
	A comprehensive range of research informed literature embedded in the work. Excellent selection of relevant and credible sources. High-level referencing skills, consistently applied.
	Outstanding knowledge of research-informed literature embedded in the work. Outstanding selection of relevant and credible sources. High-level referencing skills consistently and professionally applied.

	2. Knowledge and Understanding of Subject
Extent of knowledge and understanding of concepts and underlying principles associated with the discipline.
	Major gaps in knowledge and understanding of material at this level. Substantial inaccuracies.
	Gaps in knowledge, with only superficial understanding. Some significant inaccuracies.
	Evidence of basic knowledge and understanding of the relevant concepts and underlying principles. 
	Knowledge is accurate with a good understanding of the field of study.
	Knowledge is extensive.  Exhibits understanding of the breadth and depth of established views. 
	Excellent knowledge and understanding of the main concepts and key theories. Clear awareness of challenges to established views and the limitations of the knowledge base.
	Highly detailed knowledge and understanding of the main theories/concepts, and a critical awareness of the ambiguities and limitations of knowledge.

	3.  Analysis
Analysis, evaluation and synthesis; logic, argument and judgement; analytical reflection; organisation  of ideas and evidence
	Unsubstantiated generalisations, made without use of any credible evidence. Lack of logic, leading to unsupportable/ missing conclusions. Lack of any attempt to analyse, synthesise or evaluate.
	Some evidence of analytical intellectual skills, but for the most part descriptive. Ideas/findings sometimes illogical and contradictory. Generalised statements made with scant evidence. Conclusions lack relevance.
	Evidence of some logical, analytical thinking and some attempts to synthesise, albeit with some weaknesses.
Some evidence to support findings/ views, but evidence not consistently interpreted.
Some relevant conclusions and recommendations, where relevant
	Evidence of some logical, analytical thinking and synthesis. Can analyse new and/or abstract data and situations without guidance.
An emerging awareness of different stances and ability to use evidence to support the argument.
Valid conclusions and recommendations, where relevant
	Sound, logical, analytical thinking; synthesis and evaluation. Ability to devise and sustain persuasive arguments, and to review the reliability, validity & significance of evidence. Ability to communicate ideas and evidence accurately and convincingly.
Sound, convincing conclusions / recommendations.
	Thoroughly logical work, supported by evaluated evidence. High quality analysis, developed independently or through effective collaboration.
Ability to investigate contradictory information and identify reasons for contradictions.
Strong, persuasive, conclusions, justifiable recommendations.
	Exceptional work; judiciously selected and evaluated evidence. Very high quality analysis, developed independently or through effective collaboration.
Ability to investigate contradictory information and identify reasons for contradictions.
Highly persuasive conclusions

	4. Practical Application and Deployment
Effective deployment of appropriate methods, materials, tools and techniques; extent of skill demonstrated in the application of concepts to a variety of processes and/or contexts; formulation of innovative and creative solutions to solve problems. 
	Limited or no use of methods, materials, tools and/or techniques.
Little or no appreciation of the context of the application.
	Rudimentary application of methods, materials, tools and/or techniques but without consideration and competence. Flawed appreciation of the context of the application.


	An adequate awareness and mostly appropriate application of well-established methods, materials, tools and/or techniques.
Basic appreciation of the context of the application.

	A good and appropriate application of standard methods, materials, tools and/or techniques.
Good appreciation of the context of the application, with some use of examples, where relevant.

	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 use of examples, where relevant.
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, with extensive use of relevant examples.
Application and deployment extend beyond established conventions.  Innovation and creativity evident throughout.
	Outstanding levels of application and deployment skills. Assimilation and development of cutting edge processes and techniques.

	5. Skills for Professional Practice 
Demonstrates attributes expected in professional practice including: individual initiative and collaborative working; deployment of appropriate media to communicate (including written and oral); clarity and effectiveness in presentation and organisation.
	Communication media is inappropriate or misapplied.
Little or no evidence of autonomy in the completion of tasks.
Work is poorly structured and/or largely incoherent.
	Media is poorly designed and/or not suitable for the audience. 
Poor independent or collaborative initiative.
Work lacks structure, organisation, and/or coherence
	Can communicate in a suitable format but with some room for improvement. 
Can work as part of a team, but with limited involvement in group activities. 
Work lacks coherence in places and could be better structured.
	Can communicate effectively in a suitable format, but may have minor errors.
Can work effectively as part of a team, with clear contribution to group activities. 
Mostly coherent work and is in a suitable structure.
	Can communicate well, confidently and consistently in a suitable format.
Can work very well as part of a team, with very good contribution to group activities. 
Work is coherent and fluent and is well structured and organised.
	Can communicate professionally and, confidently in a suitable format.
Can work professionally within a team, showing leadership skills as appropriate, managing conflict and meeting obligations.
Work is coherent, very fluent and is presented professionally.
	Can communicate with an exceptionally high level of professionalism. 
Can work exceptionally well and professionally within a team, showing advanced leadership skills.
Work is exceptionally coherent, very fluent and is presented professionally.



	

FdSc & HN COMMON ASSESSMENT AND MARKING CRITERIA



	
	OUTRIGHT FAIL
	UNSATISFACTORY
	SATISFACTORY
	GOOD
	VERY GOOD
	EXCELLENT
	EXCEPTIONAL

	Assessment Criteria
	REFER (equivalent to 0-29%
	REFER (equivalent to 30-39%*
	PASS (equivalent to 40-49%)
	PASS (equivalent to 50-59%)
	MERIT (equivalent to 60-69%
	DISTINCTION (equivalent to 70-79%
	DISTINCTION (equivalent to 80-100%

	1. Research-informed Literature 
Extent of research and/or own reading,  selection of credible sources, application of appropriate referencing conventions 
	Little or no evidence of reading.
Views and findings unsupported and non-authoritative.
Referencing conventions largely ignored.
	Poor evidence of reading and/or of reliance on inappropriate sources, and/or indiscriminate use of sources.
Referencing conventions used inconsistently.
	References to a limited range of mostly relevant sources. Some omissions and minor errors.
Referencing conventions evident though not always applied consistently.
	Inclusion of a range of research-informed literature, including sources retrieved independently. Referencing conventions mostly consistently applied.
	Inclusion of a wide range of research-informed literature, including sources retrieved independently.
Selection of relevant and credible sources.  Very good use of referencing conventions, consistently applied.
	A comprehensive range of research informed literature embedded in the work. Excellent selection of relevant and credible sources. High-level referencing skills, consistently applied.
	Outstanding knowledge of research-informed literature embedded in the work. Outstanding selection of relevant and credible sources. High-level referencing skills consistently and professionally applied.

	2. Knowledge and Understanding of Subject
Extent of knowledge and understanding of concepts and underlying principles associated with the discipline.
	Major gaps in knowledge and understanding of material at this level. Substantial inaccuracies.
	Gaps in knowledge, with only superficial understanding. Some significant inaccuracies.
	Evidence of basic knowledge and understanding of the relevant concepts and underlying principles. 
	Knowledge is accurate with a good understanding of the field of study.
	Knowledge is extensive.  Exhibits understanding of the breadth and depth of established views. 
	Excellent knowledge and understanding of the main concepts and key theories. Clear awareness of challenges to established views and the limitations of the knowledge base.
	Highly detailed knowledge and understanding of the main theories/concepts, and a critical awareness of the ambiguities and limitations of knowledge.

	3.  Analysis
Analysis, evaluation and synthesis; logic, argument and judgement; analytical reflection; organisation  of ideas and evidence
	Unsubstantiated generalisations, made without use of any credible evidence. Lack of logic, leading to unsupportable/ missing conclusions. Lack of any attempt to analyse, synthesise or evaluate.
	Some evidence of analytical intellectual skills, but for the most part descriptive. Ideas/findings sometimes illogical and contradictory. Generalised statements made with scant evidence. Conclusions lack relevance.
	Evidence of some logical, analytical thinking and some attempts to synthesise, albeit with some weaknesses.
Some evidence to support findings/ views, but evidence not consistently interpreted.
Some relevant conclusions and recommendations, where relevant
	Evidence of some logical, analytical thinking and synthesis. Can analyse new and/or abstract data and situations without guidance.
An emerging awareness of different stances and ability to use evidence to support the argument.
Valid conclusions and recommendations, where relevant
	Sound, logical, analytical thinking; synthesis and evaluation. Ability to devise and sustain persuasive arguments, and to review the reliability, validity & significance of evidence. Ability to communicate ideas and evidence accurately and convincingly.
Sound, convincing conclusions / recommendations.
	Thoroughly logical work, supported by evaluated evidence. High quality analysis, developed independently or through effective collaboration.
Ability to investigate contradictory information and identify reasons for contradictions.
Strong, persuasive, conclusions, justifiable recommendations.
	Exceptional work; judiciously selected and evaluated evidence. Very high quality analysis, developed independently or through effective collaboration.
Ability to investigate contradictory information and identify reasons for contradictions.
Highly persuasive conclusions

	4. Practical Application and Deployment
Effective deployment of appropriate methods, materials, tools and techniques; extent of skill demonstrated in the application of concepts to a variety of processes and/or contexts; formulation of innovative and creative solutions to solve problems. 
	Limited or no use of methods, materials, tools and/or techniques.
Little or no appreciation of the context of the application.
	Rudimentary application of methods, materials, tools and/or techniques but without consideration and competence. Flawed appreciation of the context of the application.


	An adequate awareness and mostly appropriate application of well-established methods, materials, tools and/or techniques.
Basic appreciation of the context of the application.

	A good and appropriate application of standard methods, materials, tools and/or techniques.
Good appreciation of the context of the application, with some use of examples, where relevant.

	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 use of examples, where relevant.
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, with extensive use of relevant examples.
Application and deployment extend beyond established conventions.  Innovation and creativity evident throughout.
	Outstanding levels of application and deployment skills. Assimilation and development of cutting edge processes and techniques.

	5. Skills for Professional Practice 
Demonstrates attributes expected in professional practice including: individual initiative and collaborative working; deployment of appropriate media to communicate (including written and oral); clarity and effectiveness in presentation and organisation.
	Communication media is inappropriate or misapplied.
Little or no evidence of autonomy in the completion of tasks.
Work is poorly structured and/or largely incoherent.
	Media is poorly designed and/or not suitable for the audience. 
Poor independent or collaborative initiative.
Work lacks structure, organisation, and/or coherence
	Can communicate in a suitable format but with some room for improvement. 
Can work as part of a team, but with limited involvement in group activities. 
Work lacks coherence in places and could be better structured.
	Can communicate effectively in a suitable format, but may have minor errors.
Can work effectively as part of a team, with clear contribution to group activities. 
Mostly coherent work and is in a suitable structure.
	Can communicate well, confidently and consistently in a suitable format.
Can work very well as part of a team, with very good contribution to group activities. 
Work is coherent and fluent and is well structured and organised.
	Can communicate professionally and, confidently in a suitable format.
Can work professionally within a team, showing leadership skills as appropriate, managing conflict and meeting obligations.
Work is coherent, very fluent and is presented professionally.
	Can communicate with an exceptionally high level of professionalism. 
Can work exceptionally well and professionally within a team, showing advanced leadership skills.
Work is exceptionally coherent, very fluent and is presented professionally.
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TCP – Transmission Control Protocol

TCP stands for Transmission Control Protocol and it is mostly used protocol on the internet. TCP is a standard of how the establish and maintain a network conversation between programs that can exchange data. The TCP works with the Internet Protocol (IP) that defines how the computer sends packets of data to each other across the network. TCP is a connection oriented protocol that means that a connection is established and it is maintained until the programs, finish exchanging messages. When you load web pages on your browser, your computer sends TCP Packets to the web servers address, asking for it to send the web page to your computer. The web server would respond by sending a stream of TCP packets that your web browser stiches together, to form the web pages so that they can be displayed to the client. If you post a comment, click a link, sign in, or do anything else on the web page, your web browser sends a TCP packet to the server and then the server sends the TCP packets back. TCP is not a one-way connection the remote system, sends packets back to acknowledge the client that it has received your packets. 
The TCP guarantee the recipients that they will receive the packets in order by numbering them. The client side sends messages back to the TCP server saying that it has received the messages. If the sender of the messages does not get the correct response to the message, it will respond by resending the packets to ensure that the client receive them. The packets are also checked for errors. The TCP is all about reliability because the packets that are sent with TCP are Tracked so no data is lost or corrupted in transit of the data. The file downloads do not become corrupted if there is network hiccup between the transmission of the file. If the recipient goes completely offline the computer will give up trying to get the data and you will see an error message saying that it cannot communicate with the remote host. (1)(2)

Advantages of TCP

There are many different advantages to using TCP for transmission of data and they are:
· TCP always guarantee three different things:
· It checks that the packets sent have been received.
· It will reach there in time.
· There will be no duplication packets sent.
· TCP automatically breaks up the data for you.
· TCP does flow control and congestion control
· For the programmers the operating system does all of the work, and ther is no need to have the same bugs in your program that everyone else did on their first try it has all been figured out.
· Since the Operating System handles the incoming packets there are fewer context switches from the kernel to the user space and back. They are all done by the kernel.
· The data will not be corrupt because it checks that the packets are in the write order and that they have all been received.

Disadvantages of TCP

There are many different disadvantages to using TCP for transmission of data and they are:
· TCP cannot be used for broadcast and multicast connection.
· For the programmer the Operating System might be buggy and the TCP may have lots of features that you do not need.

(4)

UDP – User Datagram Protocol

UDP stands for User Datagram Protocol and a datagram is the same thing as a packet of information. UDP is a minimal message oriented transport layer protocol. UDP work similarly to TCP but it through all the error checking stuff out. The UDP protocol uses simple transmission but it does not employ handshaking dialog for the reliability, ordering and the data integrity. When sending data using UPD protocols the sender will not wait to make sure that the recipients received the packets. The UDP will just continue to send the next packet even though the previous packet may not have been received. If you are the recipients of the data and you miss some of the packets you cannot ask for those packets again.
There is no guarantee you are getting all the packets and there is no way to ask for the packets again if you miss them, nut losing all of it overhead means that the client and server can communicate more quickly. UDP is used for when the speed of the transmission of data is more desirable than the error correction is not that necessary. UDP is used widely in video games and real-time computer games, because the protocol permits individual packets to be dropped and UDP packets to be received in a different order than in the way that they were sent, allowing for better performance.

(1)(3)

Advantages of UDP

There are many different advantages to using UDP for transmission of data and they are:
· Broadcast ad multicast of the transmission are available to use with UDP.
· UDP does not restrict you to a connection based communication model, so that mean that the start-up latency in distributed application are much lower, as the operating system overhead is fast.
· The flow control, acking, transaction logging is up to the user programs, is a broken Operating Systems implementation that is not going to get in your way. You only need to implement and use the features you need.
· The recipients of the UDP packets gets them untangled and includes block boundaries.

Disadvantages of UDP

There are many different disadvantages to using UDP for transmission of data and they are:
· There is no guarantee while using UDP that the packets will be delivered, or delivered twice, or delivered out of order and you get no indication of this unless there is listening program at the other end that decides to say something.
· UDP does not have flow control, congestion control and the implementation of them is the duty of the users of the program.
· The Routers are careless with UDP if the packets collide they will never be retransmitted.
· UDP suffers for packet loss worse than TCP.
(4)

	Design

TCP – Transmission Control Protocol

For design of the TCP program there was two copies made, one for the client and one for the server of the TCP. The TCP client contains functions to send a string so that a message can be sent across to the TCP server. The TCP server contain many different function like the creation of the server and the sockets to receive the packets of data. Receiving string function that checks for the string being and closes the connection after the bytes have been received. There is also functions to split the string up so that two different points can be sent in the string and displayed in two different places. The TCP application sends a string message to the game server saying hello TCP server.


Client 								Game Server
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UDP – User Datagram Protocol 8 Tile Game

For the design of the UDP program there was two copies made, one for client and server of the UDP. The UDP server Check for incoming string and closes the sockets after the information has been received. The UDP Client send the updated movements from the 8 tile game to the game server and display the updated movement of the game from the client to the server. The main of the UDP program creates the server and display the main menu before the game and the option they have. It also closes the server connection after the game has finished. The Eight tile part of the program contains the information to display the game, swap the tile position, shuffle the maze to make random, check if the user has finished the game, check the current tiles that are out of place, instructions to the game, checking if the movement in the direction are ok and calculate the number of moves made by the user of the game.


Client 								Game Server

Bottom image shows the updated movement being passed to the server.
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	Game Server TCP


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

#define DEFAULT_PORT "27015"
#define DEFAULT_BUFLEN 512

extern void SendString(char *txData);
extern void SendPosition(int x, int y);

SOCKET ServerStart();
void ServerStop(SOCKET ListenSocket);
bool ReceiveString(SOCKET ListenSocket, char *rxData, int rxDataLen);
bool ReceivePosition(SOCKET ListenSocket, int *x, int *y);
bool ReceiveChoice(SOCKET ListenSocket, int *in);

SOCKET UDPServerStart();
void UdpServerStop(SOCKET UdpSocket);
void ReceiveUDPString(SOCKET UdpSocket, char *rxData, int rxDataLen);
bool ReceiveUDPMove(SOCKET UdpSocket, int *pos);

// TCP Server
int _tmain(int argc, _TCHAR* argv[])
{
	//starts the server
	WSADATA	wsaData;
	WSAStartup(MAKEWORD(2,2), &wsaData);
	//sets the listen socket to the server start
	SOCKET listen = ServerStart();

	//buffer
	char rx[100];
	//receive the string waiting for data packet
	ReceiveString(listen, rx, 100);
	//prints the string
	printf("Got %s\n", rx);

	//ends connection to the socket
	ServerStop(listen);
	//prints information
    printf("\r\nHit key to exit");
	//cleans the server
	while(!_kbhit());

	WSACleanup();

	return 0;
}

TCPServer.cpp

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

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

#define DEFAULT_PORT "27015"
#define DEFAULT_BUFLEN 512
//function
bool SplitString(char *str, const char *delimiter, char **text);
bool SplitString(const char *delimiter, char **text);
bool SplitToNumber(char *str, const char *delimiter, int *number);
bool SplitToNumber(const char *delimiter, int *number);


//starts the server and create the listensockets
SOCKET ServerStart()
{
	struct addrinfo *addressList = NULL;
	struct addrinfo *ptr = NULL;
	struct addrinfo hints;

	SOCKET ListenSocket = INVALID_SOCKET;

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

	ListenSocket = socket(addressList->ai_family, addressList->ai_socktype, addressList->ai_protocol);
	BOOL bOptVal = TRUE;
	int bOptLen = sizeof(BOOL);

	setsockopt(ListenSocket, SOL_SOCKET, SO_REUSEADDR, (char*)&bOptVal, bOptLen);
	bind(ListenSocket, addressList->ai_addr, (int)addressList->ai_addrlen);
	freeaddrinfo(addressList);

	listen(ListenSocket, SOMAXCONN);
	return ListenSocket;
}
//closes the socket after transmission of data
void ServerStop(SOCKET ListenSocket)
{
	closesocket(ListenSocket);
}
//receives the string
//prints the string by the bytes received
//checks if the packet has been received
bool ReceiveString(SOCKET ListenSocket, char *rxData, int rxDataLen)
{
	SOCKET ClientSocket = INVALID_SOCKET;
	int		iResult;
	bool result = false;

	ClientSocket = accept(ListenSocket, NULL, NULL);

	do
	{
		iResult = recv(ClientSocket, rxData, rxDataLen, 0);
		if (iResult > 0)
		{
			printf("Bytes received: %d Msg=%s\n", iResult, rxData);
		}
		else if (iResult == 0)
		{
			printf("Connection closing...\n");
			result = true;
		}
		else
		{
			printf("recv failed: %d\n", WSAGetLastError());
			break;
		}

	} while (iResult > 0);

	closesocket(ClientSocket);
	return result;
}
//receives the position
//splits the string to display x and y seperetly
bool ReceivePosition(SOCKET ListenSocket, int *x, int *y)
{
	char recvbuf[100];
	char *name;

	if (ReceiveString(ListenSocket, recvbuf, 100))
	{
		if (SplitString(recvbuf, ":", &name))
		{
			if (strncmp(name, "New Position", 1) == 0)
			{
				if (SplitToNumber(",", x) && SplitToNumber(",", y))
				{
					return true;
				}
			}
		}
	}
	return false;
}
//receive the entered choice from used
bool ReceiveChoice(SOCKET ListenSocket, int *in)
{
	char recvbuf[100];
	char *name;

	if (ReceiveString(ListenSocket, recvbuf, 100))
	{
		if (SplitString(recvbuf, ":", &name))
		{
			if (strncmp(name, "Choice", 1) == 0)
			{
				return true;
			}
		}
	}
	return false;
}
//splits the string
bool SplitString(char *str, const char *delimiter, char **substr)
{
	*substr = strtok(str, delimiter);
	if (*substr != NULL)
	{
		return true;
	}
	return false;
}

bool SplitString(const char *delimiter, char **substr)
{
	return SplitString(NULL, delimiter, substr);
}
//splits the string to number
bool SplitToNumber(char *str, const char *delimiter, int *number)
{
	char *numberstr;
	if (SplitString(str, delimiter, &numberstr))
	{
		*number = atoi(numberstr);
		return true;
	}
	return false;
}

bool SplitToNumber(const char *delimiter, int *number)
{
	return SplitToNumber(NULL, delimiter, number);
}


TCPClient.cpp

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

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

#define DEFAULT_PORT "27015"
#define DEFAULT_BUFLEN 512

void SendString(char *txData);
void SendPoaition(int x, int y);

//sends the position
//creates a buffer and send the string in the buffer
void SendPoaition(int x, int y)
{
	char  sendbuff[100];
	sprintf(sendbuff, "New Position:%i,%i", x, y);
	SendString(sendbuff);
}
//sends the string
//connects to the socket
//closes the connection after the data has been sent
void SendString(char *txData)
{
	struct addrinfo *addressList = NULL;
	struct addrinfo *ptr = NULL;
	struct addrinfo hints;

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

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

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

	for (ptr = addressList; ptr != NULL; ptr = ptr->ai_next)
	{
		ConnectSocket = socket(ptr->ai_family,
			ptr->ai_socktype,
			ptr->ai_protocol);

		connect(ConnectSocket, ptr->ai_addr, (int)ptr->ai_addrlen);
		break;
	}

	freeaddrinfo(addressList);

	send(ConnectSocket, txData, (int)strlen(txData) + 1, 0);

	shutdown(ConnectSocket, SD_SEND);
	closesocket(ConnectSocket);
}


Stdafx.h
// stdafx.h : include file for standard system include files,
// or project specific include files that are used frequently, but
// are changed infrequently
//

#pragma once


#include <iostream>
#include <tchar.h>

// TODO: reference additional headers your program requires here

Stdafx.cpp
// stdafx.cpp : source file that includes just the standard includes
// TCPExample.pch will be the pre-compiled header
// stdafx.obj will contain the pre-compiled type information

#include "stdafx.h"

// TODO: reference any additional headers you need in STDAFX.H
// and not in this file





	Game Client TCP 

TCP Client.cpp

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

#define DEFAULT_PORT "27015"
#define DEFAULT_BUFLEN 512

void SendString(char *txData);
void SendPosition(int x, int y);

//sends the position
//creates the buffer
//sends string in buffer
void SendPosition(int x, int y)
{
	char  sendbuff[100];
	sprintf(sendbuff, "New Position:%i,%i", x, y);
	SendString(sendbuff);
}

//sends string the game server
void SendString(char *txData)
{
	struct addrinfo *addressList = NULL;
	struct addrinfo *ptr = NULL;
	struct addrinfo hints;

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

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

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

	for (ptr = addressList; ptr != NULL; ptr = ptr->ai_next)
	{
		ConnectSocket = socket(ptr->ai_family,
			ptr->ai_socktype,
			ptr->ai_protocol);

		connect(ConnectSocket, ptr->ai_addr, (int)ptr->ai_addrlen);
		break;
	}

	freeaddrinfo(addressList);

	send(ConnectSocket, txData, (int)strlen(txData) + 1, 0);

	shutdown(ConnectSocket, SD_SEND);
	closesocket(ConnectSocket);
}

TCPServer

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

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

#define DEFAULT_PORT "27015"
#define DEFAULT_BUFLEN 512

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

//starts the server
SOCKET ServerStart()
{
	struct addrinfo *addressList = NULL;
	struct addrinfo *ptr = NULL;
	struct addrinfo hints;

	SOCKET ListenSocket = INVALID_SOCKET;

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

	ListenSocket = socket(addressList->ai_family, addressList->ai_socktype, addressList->ai_protocol);
	BOOL bOptVal = TRUE;
	int bOptLen = sizeof(BOOL);

	setsockopt(ListenSocket, SOL_SOCKET, SO_REUSEADDR, (char*)&bOptVal, bOptLen);
	bind(ListenSocket, addressList->ai_addr, (int)addressList->ai_addrlen);
	freeaddrinfo(addressList);

	listen(ListenSocket, SOMAXCONN);
	return ListenSocket;
}
//closes the server connection 
void ServerStop(SOCKET ListenSocket)
{
	closesocket(ListenSocket);
}
//receives the string
//checks if the string is complete and closes conection
bool ReceiveString(SOCKET ListenSocket, char *rxData, int rxDataLen)
{
	SOCKET ClientSocket = INVALID_SOCKET;
	int		iResult;
	bool result = false;

	ClientSocket = accept(ListenSocket, NULL, NULL);

	do
	{
		iResult = recv(ClientSocket, rxData, rxDataLen, 0);
		if (iResult > 0)
		{
			printf("Bytes received: %d Msg=%s\n", iResult, rxData);
		}
		else if (iResult == 0)
		{
			printf("Connection closing...\n");
			result = true;
		}
		else
		{
			printf("recv failed: %d\n", WSAGetLastError());
			break;
		}

	} while (iResult > 0);

	closesocket(ClientSocket);
	return result;
}
//receives the position
bool ReceivePosition(SOCKET ListenSocket, int *x, int *y)
{
	char recvbuf[100];
	char *name;

	if (ReceiveString(ListenSocket, recvbuf, 100))
	{
		if (SplitString(recvbuf, ":", &name))
		{
			if (strncmp(name, "New Position", 1) == 0)
			{
				if (SplitToNumber(",", x) && SplitToNumber(",", y))
				{
					return true;
				}
			}
		}
	}
	return false;
}
//splits the string
bool SplitString(char *str, const char *delimiter, char **substr)
{
	*substr = strtok(str, delimiter);
	if (*substr != NULL)
	{
		return true;
	}
	return false;
}

bool SplitString(const char *delimiter, char **substr)
{
	return SplitString(NULL, delimiter, substr);
}
//splits the string to number
bool SplitToNumber(char *str, const char *delimiter, int *number)
{
	char *numberstr;
	if (SplitString(str, delimiter, &numberstr))
	{
		*number = atoi(numberstr);
		return true;
	}
	return false;
}

bool SplitToNumber(const char *delimiter, int *number)
{
	return SplitToNumber(NULL, delimiter, number);
}


Test.cpp

#include "stdafx.h"
#include <winsock2.h>
#include <ws2tcpip.h>
#include <stdlib.h>
#include <stdio.h>
#include "EightTile.h"
#include <iostream>
#include <conio.h>
#include <time.h>
using namespace std;

#define DEFAULT_PORT "27015"
#define DEFAULT_BUFLEN 512

extern void SendString(char *txData);
extern void SendPosition(int x, int y);


SOCKET ServerStart();
void ServerStop(SOCKET ListenSocket);
bool ReceiveString(SOCKET ListenSocket, char *rxData, int rxDataLen);
bool ReceivePosition(SOCKET ListenSocket, int *x, int *y);

void SendUDPString(char *txData);
void SendUDPMove(int pos);


// TCP Client Demo
int _tmain(int argc, _TCHAR* argv[])
{
	//starts the server
	WSADATA	wsaData;


	WSAStartup(MAKEWORD(2, 2), &wsaData);
	//sends the string message to the game server
	SendString("Hello TCP Server");
	//SendPosition(22, 33);

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

	WSACleanup();

	return 0;
}

Stdafx.h
// stdafx.h : include file for standard system include files,
// or project specific include files that are used frequently, but
// are changed infrequently
//

#pragma once


#include <iostream>
#include <tchar.h>

// TODO: reference additional headers your program requires here

Stdafx.cpp
// stdafx.cpp : source file that includes just the standard includes
// TCPExample.pch will be the pre-compiled header
// stdafx.obj will contain the pre-compiled type information

#include "stdafx.h"

// TODO: reference any additional headers you need in STDAFX.H
// and not in this file
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EightTile.cpp

#include "stdafx.h"
#include "EightTile.h"

void SendUDPMove(int pos);

EightTile::EightTile()
{
	myMove = NONE;  //initialize member attributes
	x = 0;  //initial blank position   - make  sure this agrees with solved puzzle!
	y = 0;
	tiles[0][0] = 0; tiles[1][0] = 1; tiles[2][0] = 2; //set up puzzle tiles
	tiles[0][1] = 3; tiles[1][1] = 4; tiles[2][1] = 5;
	tiles[0][2] = 6; tiles[1][2] = 7; tiles[2][2] = 8;
	solution[0][0] = 0; solution[1][0] = 1; solution[2][0] = 2; //set up solved puzzle tile positions
	solution[0][1] = 3; solution[1][1] = 4; solution[2][1] = 5;
	solution[0][2] = 6; solution[1][2] = 7; solution[2][2] = 8;
}

EightTile::~EightTile()
{
}

void EightTile::display(void)
//draw puzzle as it is now
{
	cout << tiles[0][0] << " " << tiles[1][0] << " " << tiles[2][0] << endl;
	cout << tiles[0][1] << " " << tiles[1][1] << " " << tiles[2][1] << endl;
	cout << tiles[0][2] << " " << tiles[1][2] << " " << tiles[2][2] << endl;
	cout << endl;
	cout << "Moves: " << movement << endl;
}
void EightTile::setMove(enum move m)
//sets which way you want to move
{
	myMove = m;
	SendUDPMove(m);
}

void EightTile::shuffle(void)
//randomises the the tiles to a solvable solution
//randomises the tiles between without going beyond the edges
{
	//generates a random number between 1 and 4
	numb = 200 + rand() % 300;

	//loops the amount times that the random number generated outputs
	for (int i = 1; i < numb; i++)
	{
		//generates a random number between 1 and 4
		numb2 = 1 + rand() % 4;
		//switches movement direction of the shuffle depending on the number
		switch (numb2)
		{
		case 1:
			setMove(LEFT);
			swap();
			break;
		case 2:
			setMove(RIGHT);
			swap();
			break;
		case 3:
			setMove(UP);
			swap();
			break;
		case 4:
			setMove(DOWN);
			swap();
			break;
		}
	}
	//prints out the randomised 8 tile
	cout << endl << "Randomised 8 Tile" << endl << endl;
	display();
}

void EightTile::checkfin(void)
//check to see if current 8 tile are the same as the solved
//compares
{
	//checks if the tiles are equal to completed solution
	if (tiles[0][0] == solution[0][0] && tiles[0][1] == solution[0][1]
		&& tiles[0][2] == solution[0][2] && tiles[1][0] == solution[1][0] &&
		tiles[1][1] == solution[1][1] && tiles[1][2] == solution[1][2] && tiles[2][0] == solution[2][0]
		&& tiles[2][1] == solution[2][1] && tiles[2][2] == solution[2][2])
	{
		//prints out that the puzzle is complete
		cout << endl << "AI Search Completed" << endl;
	}
}

void EightTile::checktile(void)
//checks the individual tiles against each other
//comparing to see if the are the same
//to calculate how many are out of place
{
	int number = 0; //stores amount of tiles out of place
					//first column
	if (tiles[0][0] != 0)
	{
		number += 1;
	}
	if (tiles[0][1] != 3)
	{
		number += 1;
	}
	if (tiles[0][2] != 6)
	{
		number += 1;
	}
	//second column
	if (tiles[1][0] != 1)
	{
		number += 1;
	}
	if (tiles[1][1] != 4)
	{
		number += 1;
	}
	if (tiles[1][2] != 7)
	{
		number += 1;
	}
	//third column
	if (tiles[2][0] != 2)
	{
		number += 1;
	}
	if (tiles[2][1] != 5)
	{
		number += 1;
	}
	if (tiles[2][2] != 8)
	{
		number += 1;
	}
	cout << "Tiles out of Place: " << number << endl;
}


void EightTile::swap(void)
//attempts to move blank in direction set - up, down, left or right by doing a tile/blank swap
//can't move beyond edges of puzzle
{
	int temp;
	if (okLeft() & (myMove == LEFT)) {
		temp = tiles[x - 1][y];
		tiles[x - 1][y] = tiles[x][y];
		tiles[x][y] = temp;
		x = x - 1;
	}

	if (okRight() & (myMove == RIGHT)) {
		temp = tiles[x + 1][y];
		tiles[x + 1][y] = tiles[x][y];
		tiles[x][y] = temp;
		x = x + 1;
	}

	if (okUp() & (myMove == UP)) {
		temp = tiles[x][y - 1];
		tiles[x][y - 1] = tiles[x][y];
		tiles[x][y] = temp;
		y = y - 1;
	}

	if (okDown() & (myMove == DOWN)) {
		temp = tiles[x][y + 1];
		tiles[x][y + 1] = tiles[x][y];
		tiles[x][y] = temp;
		y = y + 1;
	}
}
bool EightTile::okLeft(void)
//can I move left?
{

	if (x > 0)
		return true; else return false;
}
bool EightTile::okRight(void)
//can I move right?
{
	return x < 2;
}
bool EightTile::okUp(void)
//can I move up?
{
	if (y > 0)
		return true; else return false;
}
bool EightTile::okDown(void)
//can I move down?
{
	if (y < 2)
		return true; else return false;
}

//searches through the tiles using the search method
int EightTile::selfSolve(void)
{
	//////////////////////////////////////////////////////////////////////////////
	//checks if the user input is equal to the number
	//////////////////////////////////////////////////////////////////////////////

	//simple program to exercise puzzle by moving blank around
	//and drawing tiles
	EightTile myPuzzle;//create class and init.



	myPuzzle.shuffle();
	while (true) //go forever
	{
		cin >> d;
		if (d == 'a') myPuzzle.setMove(LEFT);
		if (d == 'd') myPuzzle.setMove(RIGHT);
		if (d == 'w') myPuzzle.setMove(UP);
		if (d == 's') myPuzzle.setMove(DOWN);

		myPuzzle.swap(); //move blank
		myPuzzle.moves(); //keeps track of amount of moves
		myPuzzle.display(); //draw puzzle
		myPuzzle.checktile(); //checks current tiles
		myPuzzle.checkfin(); //checks if its finished
	}


	return 0;
}
void EightTile::instructions(void)
//function display the instruction
{
	//display information
	system("cls");
	cout << "INSTRUCTIONS" << endl << endl;
	cout << "Move the blank space 0 arround" << endl;
	cout << "To rearange the number back to the correct order of:" << endl;
	cout << "0 1 2" << endl;
	cout << "3 4 5" << endl;
	cout << "6 7 9" << endl << endl;
	cout << "CONTROLS" << endl;
	cout << "Press W and Enter to Move the 0 UP" << endl;
	cout << "Press S and Enter to Move the 0 DOWN" << endl;
	cout << "Press A and Enter to Move the 0 LEFT" << endl;
	cout << "Press D and Enter to Move the 0 RIGHT" << endl;
}
void EightTile::moves()
//function display the amount of moves the user has taken
{
	//checks if user has inputted key
	if (myMove == LEFT) movement += 1;
	else if (myMove == RIGHT) movement += 1;
	else if (myMove == UP) movement += 1;
	else if (myMove == DOWN) movement += 1;
}


EightTile.h

#pragma once
#include <iostream>
#include <stdlib.h>
#include <stdio.h>
#include <ctime>
#include <math.h>
using namespace std;
enum move { NONE, UP, DOWN, LEFT, RIGHT };


class EightTile
{
public:
	EightTile();		//constructor
	~EightTile();
	void setMove(enum move);  //select direction
	void display(void);	//draw puzzle
	void swap(void); //swap blank with selected tile
	void shuffle(void); //function randomises the tiles
	void checktile(void); //checks the individual tiles against each other
	void checkfin(void); //checks to see if the end state has been meet
	void instructions(void); //function display the instruction
	void moves(); //function keeps track of the amount of moves
	int selfSolve(void);  //search method
	bool okLeft(void); //can I move left
	bool okRight(void);//can I move right
	bool okUp(void);//can I move up
	bool okDown(void);//can I move down

private:
	enum move myMove;
	int tiles[3][3];  //puzzle now
	int solution[3][3];//puzzle at start (solved).
	int x;  //blank x position
	int y;  //blank y position
	int numb; //contains a random number
	int numb2; //contains a random number
	char d; //keyboard interface valid values a,s,w,d
	int movement = 0; //stores the amount of moves the user does
};


Stdafx.h

// stdafx.h : include file for standard system include files,
// or project specific include files that are used frequently, but
// are changed infrequently
//

#pragma once


#include <iostream>
#include <tchar.h>

// TODO: reference additional headers your program requires here

Stdafx.cpp

// stdafx.cpp : source file that includes just the standard includes
// UDPExample.pch will be the pre-compiled header
// stdafx.obj will contain the pre-compiled type information

#include "stdafx.h"

// TODO: reference any additional headers you need in STDAFX.H
// and not in this file

UDPClient.cpp


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

#define DEFAULT_PORT "27015"
//sends the string
void SendUDPString(char *txData)
{
	SOCKET	UdpSocket = INVALID_SOCKET;

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

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

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

	if (addressList != NULL)
	{

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

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

	freeaddrinfo(addressList);

	closesocket(UdpSocket);
}
//sends the updated movement through the 8 tile game
void SendUDPMove(int pos)
{
	char  sendbuff[100];
	sprintf(sendbuff, "Move:%i", pos);
	SendUDPString(sendbuff);
}
//sends the updated position
void SendUDPPosition(int x, int y)
{
	char  sendbuff[100];
	sprintf(sendbuff, "New Position:%i,%i", x, y);
	SendUDPString(sendbuff);
}


UDPServer.cpp

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

#define DEFAULT_PORT "27015"
//receives the UDP string
//connects to server UDP socket
//closes connection
void ReceiveUDPString(char *rxData, int rxDataLen)
{
	SOCKET	UdpSocket = INVALID_SOCKET;
	sockaddr_in	rx_addr;

	UdpSocket = socket(AF_INET, SOCK_DGRAM, IPPROTO_UDP);

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

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

	closesocket(UdpSocket);
}


Main.cpp

#include "stdafx.h"
#include "EightTile.h"
#include <iostream>
#include <stdlib.h>
#include <winsock2.h>
#include <ws2tcpip.h>

using namespace std;

int main()
{
	WSADATA	wsaData;

	//varaible
	int input;

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

	srand(time(NULL)); //seeds a random number

	bool aiSearch = true;
	while (aiSearch != false) {
		//display information
		cout << endl << "8 TILE GAME" << endl << endl;
		cout << "Enter 1: Play the Game" << endl;
		cout << "Enter 2: Instruction and Controls" << endl;
		cout << "Enter 3: Close the Game" << endl;
		cout << "Enter your Choice and Press Return: ";
		//stores user input
		cin >> input;

		//allows access to methods from another class
		EightTile search;

		switch (input)
		{
		case 1:
			//loads the game
			search.selfSolve();
			break;
		case 2:
			//loads the instruction and controls information
			search.instructions();
			break;
		case 3:
			//closes the program
			exit(0);
			break;
		default:
			//display information
			cout << "Not a Valid Choice" << endl;
			cout << "Choose Again: ";
			//stores user input
			cin >> input;
			break;
		}
	}

	WSACleanup();
	return 0;

}//the end
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