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[bookmark: _Toc171615122]Introduction
In assessments we are going to speak about the game of Scrabble starting whit a little bit off the history of the game. Using the MoSCoW prioritization technique, we determine the essential features required to be Scrabble game that is both entertaining and functional. Using flowcharts and pseudocode, it describes the implementation process as well as the variables, requirements, and rules. Scrabble has had a significant cultural impact since its inception. It has spawned numerous tournaments, including national and international championships. The game has been translated into more than 30 languages and sold in over 120 countries. Scrabble has also made its mark in the digital world, with various online versions and apps, allowing players to compete globally.
Scrabble was invented in 1938 by Alfred Butts, an American architect. The game was initially called "Lexiko" and later "Criss-Crosswords" before being named Scrabble. Butts created the game by combining elements of anagrams and the classic crossword puzzle. In 1948, James Brunot, a game-loving entrepreneur, bought the rights to the game and renamed it Scrabble. He also made some minor adjustments to the rules and design, which contributed to the game's subsequent popularity. Millions of people around the world play the well-known word game Scrabble. Using individual letter tiles on a 15 x 15 grid board, the goal is to form valid words. By carefully placing tiles on special squares that multiply points, players can aim to earn the highest score. Using flowcharts and pseudocode, it describes the implementation process as well as the variables, requirements, and rules. 
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Goal: In the game of Scrabble, players use lettered tiles, each with a specific point value, to form words on the board to get the highest score possible. Players' vocabulary and placement skills are evaluated in this game.
[bookmark: _Toc171098637][bookmark: _Toc171615124]Configuration:
• Tiles: 
There are one hundred tiles in the game, including blanks (wildcards) and letters. Every letter tile has a particular point value and frequency.
• Board: 
Special squares on the 15 x 15 grid board affect scoring.
• Players: 
Each player begins with seven tiles chosen at random from a bag. Usually, two to four people play.
[bookmark: _Toc171098638][bookmark: _Toc171615125]Gameplay:
• Turn Sequence: Players arrange tiles on the board in turn to create words that make sense. The central star square needs to be covered by the first word.
• Word Formation: Both horizontal and vertical word placement are possible. Every word must relate to other words already written on the board.
• Tile Replacement: Players replenish their rack to seven tiles by drawing new tiles after placing existing ones.
• Challenges: Participants have the option to contest a word's validity. The player who is challenged forfeits their turn if the word is invalid. The challenger forfeits their turn if it is valid.
• Closing the Game: The game is over when all the tiles are drawn, a player uses their final tile, or there are no more allowable moves.
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• Point values assigned to each letter; common letters (like vowels) have lower values, while uncommon letters (like Q and Z) have higher values.
• Unique Squares:
o Double/Triple Letter Score: The tile's value placed on these squares is multiplied.
o Double/Triple Word Score: Multiply the word's total value by the number of squares it contains.
• Bonus Points: A 50-point bonus, also known as a "bingo," awarded for using all seven tiles in a single turn.
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The game concludes when no tiles are left to draw, and a player uses all their tiles, or no more valid plays are possible. The player with the highest score wins. Points remaining in players' racks are subtracted from their total score. [1]

[bookmark: _Toc171098641][bookmark: _Toc171615128]Requirements Analysis MoSCoW
Using the MoSCoW prioritization technique, we categorize the necessary features for the computer-based Scrabble game into Must Have, Should Have, Could Have, and Won’t Have categories. This approach ensures that essential features are prioritized, and additional features are considered for enhancing the game.
MoSCoW Requirements:
[bookmark: _Toc171615129]Must Have:
· Word Validation: Implement a dictionary to validate player-input words. This is crucial to ensure fair play.
· Scoring System: Develop a scoring mechanism that calculates scores based on tile values and board multipliers.
· Tile Management: Automate the process of drawing tiles from the bag and updating players' racks.
· Turn-Based System: Ensure the game supports alternating turns between players.
· Game Board Display: Provide a visual representation of the game board with placed tiles.
· Basic AI: Include a basic AI opponent for single-player mode to allow practice and solo gameplay.
[bookmark: _Toc171615130]Should Have:
· Multiplayer Support: Facilitate both local and online multiplayer modes to enhance social interaction.
· Player Profiles: Enable player profiles to track statistics such as wins, losses, highest scores, and average scores.
· Save/Load Functionality: Allow players to save and resume games, catering to those who cannot complete a game in one sitting.
· Turn Timer: Implement a timer to limit the duration of each turn, adding a strategic time management element.
[bookmark: _Toc171615131]Could Have:
· Advanced AI: Introduce advanced AI with varying difficulty levels to challenge players of different skill levels.
· Chat Functionality: Add an in-game chat feature for online multiplayer to facilitate communication between players.
· Customization: Allow customization of board and tile designs to enhance user experience and personalization.
· Mobile Compatibility: Develop a mobile version compatible with tablets and smartphones, broadening the game's accessibility.
[bookmark: _Toc171615132]Won’t Have:
· 3D Graphics: The game will not include 3D graphics to maintain simplicity and focus on gameplay mechanics.
· Voice Recognition: The game will not support voice input for word placement due to complexity and potential inaccuracies. [2]
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Identifying and defining the necessary variables is critical to implementing the computer-based Scrabble game. These variables include both dynamic elements that change during gameplay and constants that remain fixed.
[bookmark: _Toc171615134]Variables and Constants:
1. board (array): Represents the 15x15 game board where tiles are placed. It is an array that stores the current state of the board.
2. tile_bag (list): Contains the remaining tiles that players can draw. This list decreases as tiles are drawn.
3. player_racks (dict): Stores each player’s current tiles, mapped by player identifiers.
4. current_player (string): Indicates whose turn it is to play.
5. word_list (list): A list of valid words used to validate player inputs.
6. scores (dict): Keeps track of the players’ scores, mapped by player identifiers.
7. tile_values (dict): Maps each letter to its point value (constant).
8. multiplier_squares (dict): Contains the positions and types of special squares on the board (constant).
[bookmark: _Toc171615135]Descriptions:
· board: A 2D array representing the game board. Each cell in the array can hold a letter tile or be empty.
· tile_bag: A list of tiles available for drawing. This list includes all tiles at the start and is updated as players draw tiles.
· player_racks: A dictionary that maps players to their current set of tiles. Each player has a rack that holds up to seven tiles.
· current_player: A string that identifies the player whose turn it is. This variable changes after each turn.
· word_list: A list of valid words used for word validation. This list is typically sourced from a standard Scrabble dictionary.
· scores: A dictionary mapping player to their current scores. Scores are updated as players place words on the board.
· tile_values: A dictionary containing the point values of each letter. This is a constant that defines the scoring system.
· multiplier_squares: A dictionary that details the special squares on the board and their effects on scoring. This is a constant that enhances gameplay strategy.








[bookmark: _Toc171615136]Example Flowchart Outline:
1. Start Game
· Initialize board and tiles.
· Draw initial tiles for each player.
2. Player Turn
· Draw tiles.
· Place word.
· Validate word.
· Calculate score.
· Update board and player rack.
3. Check End Condition
· Determine if the game should end.
4. Switch Player
· Change the current player.
5. End Game
· Determine the winner. [3]
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The following pseudocode details essential sub-processes in the game implementation, such as drawing tiles, placing words, validating words, and calculating scores.
FUNCTION draw_tiles(player):
    WHILE length(player_rack) < 7:
        tile = draw_tile_from_bag()
        ADD tile TO player_rack
    END WHILE
END FUNCTION

FUNCTION place_word(player, word, position, direction):
    IF validate_word(word):
        FOR each letter IN word:
            board[position] = letter
            UPDATE position BASED ON direction
        END FOR
        score = calculate_score(word, position, direction)
        player_score[player] += score
        REMOVE tiles FROM player_rack
    ELSE:
        RETURN "Invalid word"
    END IF
END FUNCTION

FUNCTION validate_word(word):
    RETURN word IN word_list
END FUNCTION

FUNCTION calculate_score(word, position, direction):
    score = 0
    multiplier = 1
    FOR each letter IN word:
        score += tile_values[letter] * board_multiplier[position]
        UPDATE position BASED ON direction
    END FOR
    RETURN score * multiplier
END FUNCTION
[3]
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To illustrate the gameplay and processes, consider a simple game scenario between two players, Alice and Bob:
Initial Setup:
- Both players draw seven tiles each. Alice draws tiles forming the rack [A, E, T, R, S, N, O], while Bob draws [L, I, M, P, Q, U, E].
- The board is initialized, and the tile bag contains the remaining tiles.

Turn 1 - Alice:
- Alice places the word "STONE" on the board, starting from the central star square.
- The word is validated against the dictionary.
- Alice's score is calculated: S(1) + T(1) + O(1) + N(1) + E(1) = 5 points.
- Alice draws new tiles to replenish her rack.

Turn 2 - Bob:
- Bob places the word "LIME" horizontally, connecting with the "E" in "STONE."
- The word is validated against the dictionary.
- Bob's score is calculated: L(1) + I(1) + M(3) + E(1) = 6 points.
- Bob draws new tiles to replenish his rack.

Turn 3 - Alice:
- Alice places the word "EAR" vertically, connecting with the "R" in "STONE."
- The word is validated against the dictionary.
- Alice's score is calculated: E(1) + A(1) + R(1) = 3 points.
- Alice draws new tiles to replenish her rack.

Gameplay Continues:
- Players alternate turns, placing words, validating them, and updating scores.
- The game ends when all tiles are drawn, and one player uses their last tile or when no more valid moves are possible.
- The player with the highest score wins.
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In conclusion I have described in this report the fundamentals needed to comprehend and play the game of Scrabble, with an emphasis on a computer-based solution. First, we went over the Scrabble rules in detail, including how to play, how to score, and what needs to happen to win. This fundamental understanding guarantees that the experience of playing the traditional board game is accurately replicated in our digital version.
We identified and categorized the features required for the computer-based implementation using the MoSCoW prioritization technique. Using this method, we were able to identify features that were outside the current project scope (Won't Have), extra enhancements that could have been made (Could Have), and essential components that had to be included (Must Have).
We listed important constants and variables for the implementation phase along with succinct explanations of each. Understanding the state management and data structures needed for the game requires completing this step. Additionally, we suggested an algorithm that would direct the game logic from startup to the circumstances at the end of the game, as shown by flowcharts. This graphic depiction helps to conceptualize the flow of events and critical decision points.
In summary, we provided a clear blueprint for coding the game's essential functions by outlining the pseudocode for key sub-processes. We have established the foundation for an organized and modular development process by segmenting the logic into digestible parts.
By following this structured approach, we can effectively document the rules and requirements for the Scrabble game, identify the necessary variables, create a comprehensive flowchart for the game's algorithm, and outline key processes using pseudocode. This comprehensive report provides a robust foundation for developing an engaging and functional Scrabble game.
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