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[bookmark: _Toc198084535]Introduction
The client-server audience feedback application allows multiple clients to connect to a server and respond to a question by selecting one of three options.  The server first gathers responses, then updates the results displayed in the bar chart in real time.  The design has multiple classes each with their own role, enhancing modularity and readability of the application.  The GUI has been kept simple to allow intuitive use for both administrators and clients in its current early iteration of the design.  TCP was used rather than UDP because TCP maintains a reliable, delivery of messages between client and server, which is essential for accuracy in gathering client responses.  This structure makes sure the application is reliable in sending and receiving message throughout the feedback collection process, making it suitable for live audience interactions and data accuracy with only an upgrade to the UI needed.  Consistent casing styles were used across the application to align with standard Java practices and improve code readability.  Class names such as FeedbackClientUI and LiveChartPanel use PascalCase, which is the commonly used style for naming classes.  While methods and variable names, including startServer and responseCount, follow camelCase formatting.	Comment by Andrew Green: Probably not in its current form
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[bookmark: _Toc198084537]ServerMain class
The ServerMain class is the server application's start, it initiates the server-side GUI.  Its only responsibility is to create and launch the FeedbackServerUI using the Swing framework method SwingUtilities.invokeLater().  This was done to ensure the GUI is loaded safely onto its own thread, and to increase the codes readability.  Having the UI on its own thread also allows the server to run concurrently with the UI.
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FeedbackServerUI provides a user interface for the server administrators.  This class displays fields for entering a custom question and three possible answers on the left in its own panel.  If left blank, default answers appear and are sent to the client.  Once the server is started with the start button, these input fields become disabled to enforce data integrity within them.  The class also contains a chart panel (PNLFeedbackChart) which updates dynamically calling the class LiveChartPanel, displaying live feedback from clients.  The clear input management and real-time visualisation allows for intuitive feedback monitoring from the clients.  
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The FeedbackServer class manages incoming network connections.  It runs continuously on the specified port (19000), accepting client connections using  a ServerSocket.  Each new client connection results in creating and running a new ClientHandler thread.  The use of individual threads allows for multiple simultaneous client interactions being handled concurrently, allowing for the usage in a large audience.  This approach maintains server responsiveness and prevents client connections from potentially affecting each other or causing errors and crashes.  The class’s separation of connection acceptance and handling client logic enhances readability and allows for future edits to the application to be made more easily.  This all has been done to ensure stable performance during multiple concurrent users.
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The ClientHandler class, instantiated per client connection, manages individual communication sessions.  After establishing a connection, it immediately sends the formatted question and answer choices to the client.  It then waits for the client's response, before updating the FeedbackCounter class.  Upon receiving a response, it closes the connection, making sure that the resources used are freed up and the socket is closed.  Handling each client individually on their own thread prevents communication issues from one client impacting others.  The individual separate threads are there to enhance server stability from potential errors and secure accurate response gathering from a larger number of concurrent clients.	Comment by Andrew Green: How?
[bookmark: _Toc198084541]FeedbackCounter class
The FeedbackCounter class centralises the storage and management of response counts.  The class contains counters corresponding to each of the three available responses.  Methods within this class are there to establish safe increments and retrieval of response counts.  Given multiple threads simultaneously update counts, the increment method was made to be as simple as possible  to prevent any potential conflicts or inaccurate counts that could come up with it being called many times in concurrent threads.  Centralising the counting logic within a single class has also simplified debugging and testing, ensuring data accuracy throughout live sessions, and guarantees consistent data displayed in the live chart panel.
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The LiveChartPanel class graphically represents the feedback counts using the JFreeChart library.  This panel updates every second to show new data clearly and visually through a bar chart.  It automatically scales the y-axes when necessary, ensuring readability even as counts go above the default limit.  Its integration into the server GUI ensures constant visual feedback, allowing the user to monitor responses nearly instantly, providing the users with an immediate visual summary of audience responses during interactive events or presentations.
[bookmark: _Toc198084543]Client
[bookmark: _Toc198084544]ClientMain class
The ClientMain class serves as the entry point for the client application, starting the client applications GUI.  It also uses the SwingUtilities.invokeLater() method to initialise the GUI safely on the appropriate Swing thread. 
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FeedbackClientUI displays the GUI for the client side, receiving and displaying the question and answer choices from the server.  It starts with attempting a server connection, displaying error messages if unsuccessful and retrying every five seconds.  Upon successful connection, question and answers appear on-screen, with buttons enabled to gather user responses.  After selection, the chosen answer is sent to the server, and all buttons disable to prevent multiple submissions.  A confirmation message is displayed clearly to the user.  
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FeedbackClient manages network interactions for the client-side application.  It handles the connection to the server, retrieving questions and answer choices immediately after being called upon startup.  If a connection fails, exceptions inform the GUI for retry handling showing the error message to the user in the FeedbackClientUI class.  When the user selects an option in the UI, this class sends the chosen response (A, B, or C) back to the server and closes the socket connection to free up resources.  Clear separation of networking logic simplifies error handling, simplified debugging and helps guarantee stable client performance during live audience interactions.
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The Protocol class standardises the message formatting for client to server communication.  It includes methods for creating formatted question messages (QUESTION::) and parsing received responses (RESPONSE::).  By putting all the messaging logic here, it ensures consistency and reduces potential communication errors between the clients and server.  Clear message structuring simplifies debugging.  Possible future developers can also more easily modify or update the protocol without impacting other parts of the system.  This ensures stable, reliable interactions between clients and server, reducing miscommunication risks.  The clearly defined communication rules improve the overall reliability of the application, guaranteeing all messages are understood and handled correctly across all interactions.
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