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[bookmark: _Toc791499469][bookmark: _Toc813855683]Abstract
This report explains the rules of the board game Scrabble and lists the features needed to create a computer version of the game. The features are organized using the MoSCoW method, which helps prioritize what is most important. First, the report describes the game's rules, including how to set up, play, score, and end the game. Then, it lists the must-have, should-have, could-have, and won't-have features for the computer game. This list is meant to help developers build a user-friendly and enjoyable online Scrabble game.

[bookmark: _Toc861777578][bookmark: _Toc1940321445][bookmark: _Toc1320395104]Introduction
This report provides an overview of the rules of the board game Scrabble and outlines the requirements for developing computer-based solution using the MoSCow prioritization technique. This technique categorizes features into "Must-have, should-have, and won’t have to ensure the core functionality is prioritized.
The board game Scrabble was invented in 1931 by Alfred Mosher Butts, an unemployed architect from New York during the Great Depression. Butts was inspired by Charles Darrow’s success with Monopoly and his own interest in chess, crosswords, and jigsaw puzzles. Butts believed that Americans could use a distraction during the economic times by combining board games, letter games, and number games. 
Scrabble is a popular word game invented in 1938 by Alfred Butts, an architect from New York. Butts combined elements of anagrams and a scoring system from games like crossword puzzles. He originally called the game "Lexiko," but later renamed it "Criss-Cross Words."
In the early 1940s, Butts sold the game to a friend named James Brunot, who made some improvements and renamed it "Scrabble." The game didn't gain much attention until the 1950s, when it was featured in a Macy's department store. It quickly became popular across the United States.
In 1952, the game was licensed to the Selchow and Righter Company, which helped distribute it more widely. Over the years, Scrabble has been translated into many languages and sold millions of copies worldwide. It remains a beloved game for people of all ages. [footnoteRef:27803] [27803:  
https://scrabble.hasbro.com/en-us/history
https://www.history.com/news/history-of-scrabble

] 







[bookmark: _Toc390001804][bookmark: _Toc19866565]Task one: Rules of Scrabble Game
here are the basic rules of Scrabble Game:
1. Players: Scrabble can be played by 2 to 4 players.
2. Objective: The goal is to score the most points by creating words on the game board.
3. Tiles and Board:
· Each player draws seven letter tiles to start.
· The game board is a 15x15 grid with some special squares for bonus points.
4. Starting the Game: The first word must be placed so that one of its letters is on the center square, which is a double word score.
5. Making Words:
· Words can be placed horizontally or vertically.
· Each new word must connect to the existing words on the board.
· Players can use their tiles to add to words already on the board, forming new words.
6. Scoring:
· Each letter has a point value.
· Special squares on the board can double or triple the points of a letter or word.
· After placing a word, the player adds up the points for all the new words formed.
7. Tile Exchange: If a player doesn't like their tiles, they can exchange any or all of them for new ones, but they lose their turn.
8. Ending the Game:
· The game ends when all the tiles are used, or no more moves can be made.
· Bonus points are awarded if a player uses all seven of their tiles in one turn.
· Any remaining tiles on a player's rack are subtracted from their final score.
9. Winning: The player with the highest score at the end of the game wins.[footnoteRef:17551] [17551: 
Scrabble Rules. (n.d.). Official Scrabble Website. https://scrabble.hasbro.com/en-us/rules
"How to Play Scrabble: Rules and Instructions." (n.d.). The Spruce Crafts. https://www.thesprucecrafts.com/the-rules-of-scrabble-412402
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[bookmark: _Toc517653922][bookmark: _Toc1866003079]Requirements Features List with MoSCoW prioritization technique 
MoSCoW prioritization is a method used to determine the importance of different features or requirements in a project. The acronym stands for:
[bookmark: _Toc1307386174][bookmark: _Toc315165138]Must Have: These are essential features that the project cannot succeed without.
· Game Board: A 15x15 grid with special squares for bonus points.
· Letter Tiles: 100 tiles with letters and point values.
· Tile Racks: Racks for players to hold their tiles.
· Basic Rules: Guidelines for word formation, scoring, and connecting words.
· Scoring System: Clear method for calculating scores including special squares.

[bookmark: _Toc200665205][bookmark: _Toc916579136]Should Have: These features are important but not critical for success. They are often 	just below the "Must Have" in priority.
· Tile Bag: A bag to hold and randomly draw tiles.
· Word Challenges: Ability to challenge the validity of words using a dictionary.
· Bonus Points: Extra points for using all seven tiles in one turn (bingo).

[bookmark: _Toc1820663181][bookmark: _Toc1572528480]Could Have: These features are desirable but not necessary. They can be included if there is extra time or resources.
· Digital Timer: To keep track of each player’s turn time.
· Score Tracking: A system to keep track of scores automatically.
· Customizable Board: Options for different board layouts or themes.
· Hints and Tips: Suggestions for possible words or moves.

[bookmark: _Toc1173760397][bookmark: _Toc1429509995]Won't Have (this time): These features are agreed not to be included in the current project but may be considered for future phases.
· Online Multiplayer: Playing with others over the internet.
· Language Packs: Additional sets of tiles and dictionaries for different languages.
· Advanced AI Opponents: Computer players with various difficulty levels.[footnoteRef:27666] [27666: 
MoSCoW Method. (n.d.). A guide from the Agile Business Consortium. https://www.agilebusiness.org/page/ProjectFramework_15_MoSCoWPrioritisation
"How to Prioritize with the MoSCoW Method." (n.d.). Atlassian Agile Coach. https://www.atlassian.com/agile/product-management/moscow-prioritization] 


This method helps focus on what is most important for the project's success and ensures resources are effectively allocated.
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[bookmark: _Toc1570662768][bookmark: _Toc1648806788]Conclusion
In conclusion, Scrabble is a popular word game created by Alfred Butts in 1938 and later developed by James Brunot. It became widely popular in the 1950s and remains a favorite game around the world. The MoSCoW prioritization method helps organize and prioritize features for projects like Scrabble. It categorizes features into "Must Have," "Should Have," "Could Have," and "Won't Have (this time)," ensuring that the most important parts of the game are completed first. This method helps teams focus on essential elements, manage resources efficiently, and plan for future improvements.








[bookmark: _Toc1879570975][bookmark: _Toc2110869009]Task 2: Game Implementation Variables
In the implementation of the Scrabble game, identifying and understanding the variables involved is crucial. These variables help manage the game's state, track player progress, and ensure that game rules are followed. Let's break down each variable and its role in the game.
Constants
TILE_VALUES
Description: This is a fixed dictionary that assigns point values to each letter tile in the game. For example, the letter 'A' might be worth 1 point, while 'Q' might be worth 10 points. These values are crucial for calculating the score of words formed on the board. The constant nature of TILE_VALUES means that they do not change during the game; they are predefined according to Scrabble rules.
BONUS_SQUARES
Description: This is another fixed dictionary, but instead of point values, it indicates special squares on the board that provide extra points. These might include "double letter" or "triple word" scores. For instance, a square marked as 'TW' (Triple Word) will triple the total score of any word placed on it. These bonus squares help add strategic depth to the game by rewarding players for placing tiles on specific locations.
Variables
board:
Description: The board is a 2D grid (typically 15x15) that represents the playing area of Scrabble. Each cell on the board can be empty or contain a tile. The board variable holds the current state of the game, showing where tiles have been placed and which squares are still available. It is essential for tracking the game progress and displaying the game state to players.
players:
Description: This is a list of player objects, where each object contains information about a player such as their name, score, and current tiles. For example, players might include [Player('Alice'), Player('Bob')], where each Player object maintains its own data. This variable allows the game to manage multiple participants and track each player’s performance throughout the game.
current_turn:
Description: This variable is an integer that keeps track of whose turn it is to play. For instance, if current_turn is 0, it means it's the first player’s turn; if it’s 1, it’s the second player’s turn, and so on. It helps control the flow of the game by ensuring that players take their turns in the correct sequence.
tile_bag:
Description: The tile bag is a collection of tiles that players draw from during the game. It starts with all the tiles used in Scrabble and is gradually depleted as tiles are drawn and played. For example, tile_bag might initially contain a full set of letters like ['A', 'B', 'C', 'D', ...]. Managing the tile bag is crucial for fairness, as it determines which tiles are available to players and ensures the randomness of tile distribution.
game_active:
Description: This boolean variable indicates whether the game is still ongoing or has ended. It is set to True when the game is in progress and False when it is over. This variable helps manage game flow by signaling when the game should stop, whether due to no tiles remaining or a player achieving a winning condition[footnoteRef:119] [119:  https://support.microsoft.com/en-us/visio
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[bookmark: _Toc217496859][bookmark: _Toc286052586]Algorithm design using flowcharts
Flowchart
[bookmark: _Toc1717619893][bookmark: _Toc2041393844][image: ]Pseudocode for sub processes
Here are pseudocode examples for key subprocesses:
a. Initializing the Game
scss
Copy code
InitializeGame()
  players = []
  scores = {}
  current_turn = 0
  game_active = true
  InputPlayers()
  CheckPlayers()

b. Input Players
less
Copy code
InputPlayers()
  numPlayers = input("Enter number of players: ")
  for i from 1 to numPlayers
    playerName = input("Enter name of player " + i + ": ")
    players.append(playerName)
    scores[playerName] = 0

c. Check Players
scss
Copy code
CheckPlayers()
  if length(players) < MIN_PLAYERS or length(players) > MAX_PLAYERS
    print("Invalid number of players")
    InitializeGame()

d. Game Loop
scss
Copy code
GameLoop()
  while game_active
    currentPlayer = players[current_turn]
    UpdateScore(currentPlayer)
    if scores[currentPlayer] >= MAX_SCORE
      game_active = false
      print(currentPlayer + " wins the game!")
    current_turn = (current_turn + 1) % length(players)

e. Update Score
less
Copy code
UpdateScore(player)
  score = input("Enter score for " + player + ": ")
  scores[player] += score [footnoteRef:14784] [14784:  https://drawio-app.com/Documentation
] 
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Conclusion
In this project, we developed a structured approach to implementing a Scrabble game. We began by identifying key variables and constants necessary for the game's functionality, such as player names, scores, and the board setup. Each variable was carefully defined to ensure clarity and ease of use. 
We then designed a detailed flowchart using tools like Microsoft Visio or Draw.io to visualize the game's workflow. This included steps from initializing the game, managing player turns, updating scores, to checking end conditions. The flowchart served as a blueprint for the game’s logic, ensuring all scenarios were accounted for.
Next, we provided pseudocode for essential subprocesses. This pseudocode detailed the initialization of the game, player turns, score updates, and end condition checks. 
Overall, this project demonstrates a clear and organized method for developing a Scrabble game, from planning to execution. By following this structured approach, the game can be implemented accurately and efficiently, providing a solid foundation for further development and enhancements. This methodology ensures that the game is not only functional but also easy to understand and maintain.
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