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This report supplies an analysis and computer-based solution for the popular Scrabble word game. Scrabble is a game that challenges players to form words using letter tiles on a grid-based board. The rules of Scrabble outline the requirements and supply an overview of the implementation process. By understanding the rules and requirements to stand for the algorithms.
[bookmark: _Toc140518796]Task 1 Rules
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To play Scrabble, you need to follow a set of rules that given the placement of tiles and the scoring of words. Here are the basic rules for playing Scrabble [1]. Object of the Game: The aim of Scrabble is to score more points than your opponents by forming words on the game board using letter tiles.

1. Game Setup: Each player draws seven letter tiles from the bag, and the first player is decided either by mutual agreement or by drawing tiles until someone gets a letter closest to "A" (with blank tiles ranked highest). After deciding the first player, play proceeds clockwise.
2. Board Placement: The first word played must cover the centre square (usually a star), which is a double word score. Each next word must connect with at least one letter on the board.
3. Building Words: Players take turns forming words on the board using their tiles. Words can be formed vertically or horizontally, but not diagonally. The innovative word formed must connect with an existing word on the board [2].
4. Tile Placement: Each word must be placed on the board in a consecutive line, either horizontally or vertically. The word can be placed in any direction if it forms a valid word with the letters already on the board.
5. Valid Words: All words played must be valid words. Proper nouns, abbreviations, prefixes, and suffixes not found in the standard Scrabble dictionary are not allowed. Foreign words, if they are in the Scrabble dictionary, are allowed [3].
6. Tile Exchange: On their turn, players can choose to exchange some or all their tiles for new ones from the bag. This ends their turn, and they give up their opportunity to score points on that turn.
7. Scoring: Points are scored based on the letters used and the premium squares covered. Each letter has a specific point value, and the score of a word is the sum of the values of its letters.
8. Premium squares on the board can double or triple the word or letter scores. [4]
9. Turn-taking: After a player places a word on the board and scores points, they draw new tiles to replenish their rack.
10. The game continues with the next player clockwise.
11. End of the Game: The game ends when all the tiles have been drawn from the bag, and one player uses their last tile or when no more words can be formed. At this point, the player with the highest score wins the game.
These are the general rules of Scrabble, but it is always a clever idea to consult the specific rules and guidelines provided with your Scrabble game set, as there might be slight variations or added rules depending on the edition or version you are playing.
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Using the requirements prioritization technique, here is a list of features for a computer-based Scrabble solution, prioritized from high to low:
Must-Have Features:
Board Display: Display a digital representation of the Scrabble board, including the grid and scoring squares [5].
Tile Placement: Allow players to place and arrange letter tiles on the board according to the game rules.
Word Validation: Verify the validity of words played by checking them against an established dictionary [6].
Should-Have Features:
Scoring: Automatically calculate and update scores based on the letter values and placement on scoring squares.
Tile Exchange: Supply a choice for players to exchange some of their tiles for new ones during their turn.
Single-Player Mode: Include an AI opponent to play against for solo gameplay.
Nice-to-Have Features:
Multiplayer Support: Enable online multiplayer functionality, allowing players to compete against others over the internet.
Word Hints: Offer suggestions or hints for potential word placements or high-scoring moves.
Customization: Allow players to customize board themes, tile designs, and game settings.
Selection and Explanation of Must-Have Features:
Board Display: This feature is essential for players to visually interact with the Scrabble game. Without a correct and clear digital representation of the board, players would have difficulty placing tiles and tracking the progress of the game. Therefore, it has a high priority.
Tile Placement: Allowing players to place and arrange letter tiles on the board is a core mechanic of Scrabble. This feature is crucial for gameplay and must be implemented with accuracy and adherence to the game's rules. It also has a high priority.
Word Validation: Validating words played by checking them against a dictionary is essential to support the integrity of the game. It ensures that only valid words are accepted, preventing cheating or disputes. This feature is a must-have to keep the fairness and competitiveness of the game, making it a high priority.
These three features are prioritized as must-haves because they are fundamental to the gameplay, ensuring that players can interact with the board, place tiles, and confirm their word choices accurately and following the rules of Scrabble.
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· BoardGame: The Scrabble board consists of a grid with cells where letter tiles can be placed.
· LetterTiles: The individual tiles with letters printed on them. Each tile has a specific letter and point value.
· NumberOfPlayers: The individuals taking part in the game. The number of players can vary [7].
· LetterScores: The numerical values assigned to words based on the letters used and their placement on scoring squares.
· WordCombination: The combinations of letters formed on the board by players.
· EnglishDictionary: A reference source holding valid words to confirm the words played by players.
· TileRack: Each player has a rack or tray where they keep their available letter tiles.
· PlayerTurn: The sequence of actions taken by each player during their respective turns.
· BonusSquares: Specific squares on the board that offer added points when a tile is placed on them [8].
· playerScoring: Automatically calculate and update scores based on the letter values and placement on scoring squares.

[bookmark: _Toc140518802]constants in Scrabble

1. Game Board: Scrabble is played on a square game board with a grid of cells. The standard Scrabble board is 15x15, although other sizes are available for different variants of the game.

2. Letter Tiles: Scrabble uses a set of 100 letter tiles. Each tile has a letter of the alphabet printed on it, along with a corresponding point value

3. Start Tile: The centre square of the Scrabble board is the start tile, showed by a star or other distinct marking. The first word played in the game must cover this square.


4. Dictionary: Scrabble is played using an official word list or dictionary, which serves as the authority for acceptable words in the game. 
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1. set LoginDetails 
2. set “Selectplayer”
3.  set “PlayerTurn”
4. set “calculateplayerscore”
5. Display “ContinueToPlayer”
6.  if player1 > Player2
              Display player1 win
7. If player2>player1
              Display Player 2 win

This the main flowchart I created with the main flow I have used sub process to make the flowchart earlier to read and understand. 
[bookmark: _Toc140518805][bookmark: _Hlk140006219]2.3 Pseudocode, detail two of the sub processes
DoLogin
Return
Display “Login Form”
Input Login Details
Login successful?
Yes
Re-enter login detail?
No















I have created a sub process from the main flowchart and the sub process is on Dologin flowchart. in this sub process flowchart, I have broken down step by step what is needed to login into the game, it also shows what to do if the login details are incorrect what to do [9].
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1. Display “login details form”
2. Input LoginDetails 
3. If “login successful”
         Return
4. Else 
       if “re-enter Login details”
          Return
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I have created a sub process from the main flowchart and the sub process is on select number of player flowchart. in this sub process flowchart, I have broken down step by step.in the flow chart it will check number of player that have been entered and make sure it is not greater than 4 player if the number is 4 and below it will to continue to the next step if the number enter is greater than 4 it will tell ask to re-enter the number again [10].
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1. Display “selectplayer”
2. Input NumberOfPlayers 
3. If “number is player is confirmed”
         Return
4. Else 
      if “re-enter number of players”
                     return


[bookmark: _Toc140518808]Conclusion 
this report analysed the rules of the Scrabble word game and supplied a prioritized list of features for a computer-based Scrabble solution. The must-have features include Board Display, Tile Placement, and Word Validation. These essential elements ensure players can interact with the board, place tiles, and keep the integrity of the game. Implementing these features will lay the groundwork for an enjoyable and functional computer-based Scrabble game. Added features like Scoring, Tile Exchange, and Multiplayer Support can further enhance the gaming experience.
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