


Introduction
The aim of this report is to discuss the Hangman Game solution for the Network Games Multiplayer assignment. The assignment required a game that utilised different networking concepts such as TCP, UDP and different methods of process synchronization. To demonstrate these techniques, a 2 player Hangman game was developed. During this report, the design of the game & networking concepts, as well as the techniques used in this implementation will be discussed. 
Design
The game itself is a console application Hangman game that uses 2 players. Player 1 is required to choose a word, up to 9 letters long and no capital letters, and submit the word into the application to store. Following the screen clearing, Player 2 can then enter different letters to attempt to guess the word. Every attempt is counted, both correct and incorrect guesses. If a guess has already been submitted, a reminder is displayed, and it is considered an incorrect guess. For every incorrect guess, the incorrect guesses counter increases and the illustration made up of characters to form the complete diagram associated with this game is built and will be completed upon 10 incorrect guesses. At 10 incorrect guesses, the game is considered a loss with the word entered by player 1 being displayed and the game ending there without a victory. If the word is correctly guessed within the 10 attempts, the win game state is triggered, congratulating player 2 for guessing player 1’s word, then ending the game. 
There are a few known bugs which haven’t yet been fixed in this application which will be summarised below. The first bug is the issue where if a letter appears twice in the same word, only once will it be considered correct and considered a correct guess for only one of the two appearances. This causes an issue with a lot of words but can be rectified by adapting the hangman game code to accommodate these recurrences. The second bug can occur when no letter is entered for the guess. This can lead to the application being unsure how to proceed and locking the application, requiring the user to exit the program manually. The final issue can occur when either the TCP or UDP server applications are not running, where the game(client) can not find a server to send the data or receive any data back. This problem is easily rectified by the user opening both servers before the application is opened via command prompt.
Techniques
The Game
The game is made up of few functions to allow smooth gameplay, but resulting in high coupling, which could be evaded in a future implementation. The game begins by displaying the instructions for player 1 to enter the word, being no capitals due to the application not pairing the correct letters if they are in different cases and a rule to disallow any words over 9 letters long so they can fit within all the transport buffers and arrays. Upon entry of the word, the TCP client aspect sends the word to the server which sends the word back to be stored in the local class. 
The screen is then cleared to hide any hint of the word from player 2 and allow a fresh start to guess the word, one letter at a time. Like the first word, the letter is sent to a UDP server from the client and then sent immediately back to be stored and analysed. If there’s a correct guess, it is saved in a variable. In this event, a check is run to analyse if the win game state has been reached with the length of the word matching that of the variable which has stored the matches. In the event of an incorrect guess, it is added to the list of guesses and the counter increases. The associated illustration is then begun to be drawn, depending on the number of incorrect guesses there have been. A constant check is run to see if the total number of incorrect guesses has been reached. This process repeats until player 2 has either guessed the word or had too many failed attempts. 
TCP (Server & Client)
TCP means Transmission Control Protocol and is used in conjunction with the IP protocol to transport data over a network, either local or over a wide area such as the internet. TCP is the most common form of protocol used to transport packets of data over the internet due to its relative simplicity compared to many other protocols such as UDP, which will be discussed later. Basically, a TCP client sends data or a request for data to a TCP server, which responds by sending the required data back. An IP address is required for this to allow both the client and server to know where to send the data to and from. TCP is considered a relatively safe method of transporting data due to the measures it uses to prevent data corruption and loss. Combining error checks with the data to prevent any loss of data, resulting in the TCP being a reliable method of transporting data. Although either side, client and server, will not send data without the other being able to communicate back, leaving the application to close, because of a one to one connection between both ends. TCP requires both ends, the client and the server to connect to allow a connection and the transfer of data, meaning it can only serve one client at a time. 
The TCP Server & Client have been implemented into this solution by allowing player 1 to enter the word they want player 2 to guess. Upon entry, the word is sent to the TCP server where it is sent back and stored in a local class ready to continue.
UDP (Server & Client)
UDP stands for User Datagram Protocol and like TCP, is used in conjunction with the IP Protocol to provide a different method of transporting data over a network. Although similar in many ways to TCP, UDP differs in that it doesn’t use error checking features to ensure that all the data has been sent between the server and client due to the latency that can arise, resulting in being slow. Because of this, UDP is a lot less reliable than TCP in sending important data which cannot have any mistakes. Despite this, UDP makes up ground on TCP by only sending the data required, without anything extra included which includes a lack of notification if the user has received a packet of data. This results in being much faster than its fellow protocol, allowing multiple packets to be continuously sent, regardless if they arrive at their destination or not. UDP is a connectionless protocol due to its ability to not require any listening functions to find a client to connect to, resulting in depending on the implementation, the ability for multiple clients to connect to the one server. 
The UDP is implemented in this solution by sending every guess that player 2 takes and receiving the guess back to check whether it is a correct or incorrect guess. Upon entry, the letter is sent from the client to the server which responds by sending the same letter back. This process is repeated several times until either the maximum number of incorrect guesses is reached, or the user successfully guesses the correct word. The UDP client also uses a mutex, the purpose of which will be explained below.
Mutex
A Mutex is an effective method of process synchronization which is often deployed while networking. It is a common method of locking a variable from being accessed by multiple sources, such as different clients or server in this case. Only the process currently using the mutex may use the functions it is protecting, with any other process attempting to access the variable unable to until the mutex is released and another process is able to take control for a while. 
The Mutex is deployed in this application within the UDP client to prevent any other function accessing and interfering with the sending and receiving of the guessed letter which is sent and received between the UDP Client and UDP Server. A possibly incorrect attempt could be mistaken for a correct guess or vice versa if more than one function had constant access to the variable at the one time. 
User Guide
Due to the networking nature of this application, 3 programs are required to be opened to demonstrate working order. 
To begin: 
1. Open both the UDP and the TCP Server applications provided and ensure they both are running without any error. 
2. To Open the Game (client) itself, open Command Prompt and type in the local address of the file followed by the IP address “127.0.0.1”, for example; 
a. C:\Users\Rhys\Documents\NetworkAssignment\HangmanGame.exe 127.0.0.1
b. Note: This IP address is used to because it represents the local host address (This Local Computer).
3. Once the application is open, Player 1 is then allowed to enter their desired word, sticking to the rules, for Player 2 to guess during the remainder of the game. 
4. Once the word is entered and the screen is refreshed, Player 2 can then continue to attempt to guess the word, 1 letter at a time. 
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