Network multiplayer games

Introduction
In this report I am going to be talking about the design and structure of my code, the techniques I have looked at and implemented in my work and also how I think the overall assignment and game went for me.

What is TCP and UDP?
Let’s start with TCP and what it is. TCP stands for Transmission Control Protocol, this is a widely used protocol which programs and games can exchange data in the form of packets of data, in a much simpler way than UDP. TCP, like UDP works with the internet protocol (IP) in order to achieve this. It will use IPV4 addresses or the newer IPV6 address in its execution. UDP stands for user datagram protocol. UDP is mainly used to send short messages called Datagrams, but this type of connection is in fact connectionless and unreliable. One way to work with UDP is to use Preambles, which are codes so the server knows what message is going to come through to itself next, as a kind of safety filter per say.

My Game Idea
What my game idea is going to be orientated around is going to be a Rock, Paper, Scissors game where you will go against the computer AI in a battle of luck to see whose luck is better! I will, as the brief says, start the game lobby in TCP then I will be running the game in UDP. I will be passing the users choice through to the server then the server will be randomly generating its own choice, comparing the two choices and in true Rock, Paper, Scissors fashion, seeing if rock beats scissors, paper beats rock and so on. It will then display who the winner was and close.

Design and Structure
I have two different solutions for my code, one solution being the server and the other solution being the client. The server will, of course, start first and then wait for a connection from the client, the client and the server with then communicate back and forth until everything is over, starting with the menu screen in TCP and then the main game in UDP. I will be using preambles to pack my game data to be then unpacked and processed in the server. I have used different source files in each solution to split up the work into different aspects and then further split up the work into classes to make use of object orientated programming.

The techniques I have looked at and/ or used in my code
One of the more basic techniques I have used is object-oriented programming, this is a good way to structure your code into manageable pieces and will also make your code easier to follow and read.
A networking technique I have used is using preambles in my UDP section to pack and unpack the data.

Self-evaluation
Overall, I found this assignment very challenging as I feel it threw me into the deep end of learning network code in a shorter time than I would have hoped for. Also, in my personal opinion it took me a long time to grasp the idea of networking for me to work on my own in order to solve issues. Prior to my assignment I would go scouring through the internet and ask my peers for advice on how to resolve a multitude of issues but in the end that has only added to my knowledge of the subject. Although I found the subject very challenging, I feel like I have made good headway with the assignment, I will admit although it is not finished, I feel like I have given it my best shot and I have enjoyed over coming the obstacles it has tried to throw at me.

Improvements
For the future if I were to ever build upon the game. I would like to add some way of animating the decision of the AI picking its hand, whether that be rock, paper or scissors.
I would also like to implement different game modes such as; AI Vs AI where the AI’s would play a game and you could bet on one being the winner. Another game mode could be where you could see how fast you could get the AI to play one million games. The list can go along with your imagination.
Id like to also incorporate openGL into the assignment for either the animations or something along those lines.
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In conclusion, I thought the assignment was extremely difficult for me but I felt like I gave it a really good effort and, in the end, I enjoyed working on it when my mind understood it.
