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[bookmark: _Toc172749565]Introduction

This report dives into the classic board game Scrabble and explores how to bring it to life on the computer. We'll break down the rules of the game and use a helpful technique called MoSCoW to figure out what features are absolutely essential, important to have, and just plain cool for this digital version.

[bookmark: _Toc172749566]Rules of Scrabble

“Scrabble is a classic word game played on a 15x15 grid where players (2-4) score points by forming words from individual letter tiles. Each tile has a point value, and special board squares can double or triple these values. The game begins with each player drawing seven tiles. Players take turns to form words that connect to already placed tiles. The game ends when all tiles are drawn and one player uses all their tiles, or no more plays can be made. Points from remaining tiles are deducted from a player's score at the end of the game”. [1]
[bookmark: _Toc172749567]Basic rules:
[bookmark: _Toc172749568]Objective:
 Score the highest points by forming words on the board.
[bookmark: _Toc172749569]Setup:
Each player draws seven tiles from a pool of 100 tiles at the beginning.( 98 containing letters and point values, and 2 blank tiles acting as wildcards.)
The pool contains tiles with different letters, each assigned a point value.(e.g., ‘A’ and ‘E’ are worth 1 point, ‘Q’ and ‘Z’ are worth 10 points).
The board has special squares that double or triple the score of the letter or word placed on them.
“There are 100 tiles that are used in the game and 98 of them will contain letters and point values. There are 2 blank tiles that can be used as wild tiles to take the place of any letter. When a blank is played, it will remain in the game as the letter it substituted for.

“Different letters in the game will have various point values and this will depend on how rare the letter is and how difficult it may be to lay that letter. Blank tiles will have no point values.” [2]
[bookmark: _Toc172749570]Gameplay:
The player with the letter closest to ‘A’ starts (blank tiles win).
Players take turns forming words by placing tiles on the board.
The first word must cover the centre square.
Subsequent words must connect to existing words.
Players can exchange tiles or pass their turn.
Words are checked against a dictionary for validity.
“Place all letter tiles in the pouch, or facedown beside the board, and mix them up. Draw for first
play. The player with the letter closest to “A” plays first. A blank tile beats any letter. Return the letters to
the pool and remix. All players draw seven new letters each and place them on their racks.” [3]

[bookmark: _Toc172749571]Scoring:
Each letter has a point value. Points are summed to get the word score.
Special squares (Double Letter, Triple Letter, Double Word, Triple Word) modify the score.
Bingo: A 50-point bonus is awarded for using all seven tiles in one turn.
“The score for each turn is the sum of the letter values in each word(s) formed or modified on that turn, plus the additional points obtained from placing letters on Premium Squares.
Premium Letter Squares: A light blue square doubles the score of a letter placed on it; a dark blue square triples the letter score.
Premium Word Squares: The score for an entire word is doubled when one of its letters is placed on a pink square: it is tripled when one of its letters is placed on a red square. Include premiums for double or triple letter values, if any, before doubling or tripling the word score.” [4]

[bookmark: _Toc172749572]End Game:
“The game ends when all tiles are drawn and one player uses all their tiles, or when no more plays can be made.
Remaining tiles on a player’s rack are subtracted from their score.” [1]

[bookmark: _Toc172749573]Requirements feature list for the computer-based Scrabble solution using the MoSCoW technique


[bookmark: _Toc172749574]Must Have(Essential):
Virtual Scrabble board (15x15 grid): Displays the game board with squares for placing tiles.
Tile rack for each player (7 tiles): Represents the tiles each player holds.
Functionality to draw tiles from a pool: Allows players to draw new tiles from a simulated pool.
Scoring system based on Scrabble rules: Calculates points based on letter values and special squares.
Word validation using an official Scrabble dictionary: Ensures only valid words are placed on the board.
Turn-based gameplay for two players: Manages turns between players.
User interface for placing tiles: Allows players to select and place tiles on the board.
Display current scores and remaining tiles in the pool: Shows the score for each player and the number of tiles remaining.


[bookmark: _Toc172749575]Should Have(Important):
 AI opponent for single-player mode: Enables players to play against a computer opponent.
 Option to exchange tiles: Allows players to swap unwanted tiles from their rack with the pool.
 Hint system to suggest possible words: Provides suggestions for playable words based on the current board and player's rack.
 Undo/Redo functionality for tile placement: Allows players to undo or redo tile placements.
 Save and load game functionality: Enables players to save and resume games in progress.


[bookmark: _Toc172749576]Could Have(Nice to have):
Online multiplayer mode: Allows players to compete against others online.
Chat functionality for players: Enables communication between players during a game.
Customizable board and tile sets: Provides options for different board designs and tile styles.
Additional game modes (timed games, challenge modes): Offers variations on the classic Scrabble game.

[bookmark: _Toc172749577]Won’t Have(Not a priority for this version):
Non-standard board sizes or custom rules: Excludes variations with different board sizes or rule modifications.
3D graphics or animations: Focuses on core gameplay functionality.
Voice command functionality: Excludes voice control for tile placement.

This MoSCoW list makes sure we build the essentials of a fun Scrabble game first. Once we have the core features working, we can add some of the "nice to have" features from the Should Have and Could Have sections to make the game even more enjoyable!



[bookmark: _Toc172749578]Task 2
[bookmark: _Toc172749579]Implementation
[bookmark: _Toc172749580]1. Introduction
This document outlines the variables and constants used in the implementation of a computer-based Scrabble game. Each variable and constant are defined along with its purpose and type.
[bookmark: _Toc172749581]2. Constants

Board_Size
Description: The size of the Scrabble board (15x15).
Type: Constant
Value: 15

Tile_Pool_Size
Description: Total number of tiles in the pool at the start of the game.
Type: Constant
Value: 100

Starting_Tiles
Description: Number of tiles each player starts with.
Type: Constant
Value: 7

Tile_Values: The point value for each letter tile.
A, E, I, L, N, O, R, S, T, U: 1 point
D, G: 2 points
B, C, M, P: 3 points
F, H, V, W, Y: 4 points
K: 5 points
J, X: 8 points
Q, Z: 10 points
Blank: 0 points


Bingo_Bonus
Description: Bonus points awarded for using all 7 tiles in one turn.
Type: Constant
Value: 50

Word_Multipliers
Description: Multipliers for different board squares (Double Letter, Triple Letter, Double Word, Triple Word).
Type: Constant
Values: (e.g., "DL" = 2, "TL" = 3, "DW" = 2, "TW" = 3)

These constants form the foundation of the game's rules and are critical for ensuring consistent gameplay.


[bookmark: _Toc172749582]3. Variables
Board
Description: Scrabble Board Representation: A two-dimensional array (2D array) where each element stores the letter on a corresponding square of the Scrabble board.
Type: Array of Strings/Characters

tilePool
Description: A collection of tiles available for drawing, including both letter tiles and their quantities.
Type: List/Array of Tiles
playerRack1, playerRack2

Description: Arrays/lists holding the tiles currently in each player's rack.
Type: Array/List of Tiles

playerScores
Description: An array or dictionary storing the current scores of each player.
Type: Array/Dictionary

currentPlayer
Description: Indicates which player’s turn it is (e.g., Player 1 or Player 2).
Type: Integer/String
remainingTilesInPool
Description: The number of tiles remaining in the tile pool.
Type: Integer

usedTiles
Description: A list of tiles that have been placed on the board or are otherwise used up.
Type: List/Array of Tiles
dictionary
Description: A set of valid words for checking word validity.
Type: Set/Dictionary

lastMove
Description: Details of the last move made (word placed, starting position, direction).
Type: Object/Record

gameStatus
Description: Indicates the current status of the game (e.g., ongoing, completed).
Type: String/Enum

wordScore
Description: The score for a word placed on the board.
Type: Integer

playerTurn
Description: Keeps track of whose turn it is (Player 1 or Player 2).
Type: String/Integer

isGameOver
Description: A boolean flag indicating whether the game has ended.
Type: Boolean


[bookmark: _Toc172749583]4. Conclusion

This document lists all the variables and constants needed to create a Scrabble game. Each one is explained to help with developing and understanding the game mechanics.



[bookmark: _Toc172749584]Flowchart
“A flowchart is a diagram that depicts a process, system or computer algorithm. Flowcharts  use rectangles, ovals, diamonds and potentially numerous other shapes to define the type of step, along with connecting arrows to define flow and sequence. They are widely used in multiple fields to document, study, plan, improve and communicate often complex processes in clear, easy-to-understand diagrams.” [5]
A flowchart for a Scrabble game is a visual representation of the steps involved in playing the game, from setting up to ending. It uses boxes, diamonds, and arrows to show the flow of the game and the decisions players need to make. Below is a breakdown of what a typical Scrabble flowchart might look like:


[image: A screenshot of a computer screen]


 
[bookmark: _Toc172749585]Pseudocode sub-processes
1. [bookmark: _Toc172749586]Initialize Game
InitializeGame()
CreateEmptyBoard()                // Create an empty 15x15 board
CreateAndShuffleTilePool()        // Create and shuffle a pool of 100 tiles
DealStartingTiles()               // Give each player 7 tiles
ChooseFirstPlayer()               // Decide who plays first
SetScoresToZero()                 // Set scores to 0 for both players

2. [bookmark: _Toc172749587]Draw Tile from Pool
 DrawTile()
if TilePool is not empty
RemoveFirstTileFromPool()
else
return null
3. [bookmark: _Toc172749588]Deal Starting Tiles
DealStartingTiles()
for each player
for i from 1 to 7
tile = DrawTile()
AddTileToPlayerRack(player, tile)

4. [bookmark: _Toc172749589]Player's Turn
PlayerTurn(player)
DisplayBoard()
DisplayPlayerRack(player)
word, position, direction = GetPlayerInput()
if IsValidMove(word, position, direction)
PlaceWordOnBoard(word, position, direction)
UpdateScore(player, word, position, direction)
RefillPlayerRack(player)
if IsEndGame()
EndGame()
else
SwitchPlayer()
else
Print "Invalid move. Try again!"
PlayerTurn(player)
5. [bookmark: _Toc172749590]Validate Move
IsValidMove(word, position, direction)
return (word is in Dictionary) and (ValidPlacement(position, direction, word))

[bookmark: _Toc172749591]      6. Place Word on Board
PlaceWordOnBoard(word, position, direction)
for each letter in word
Place letter at board[position] in direction
position = MovePosition(position, direction)


[bookmark: _Toc172749592]        7. Update Score
UpdateScore(player, word, position, direction)
score = CalculateWordScore(word, position, direction)
if UsedAllTiles(player)
score += 50  // Bingo bonus
player.score += score


[bookmark: _Toc172749593]         8. Refill Player Rack
RefillPlayerRack(player)
while PlayerRackHasLessThan7Tiles(player)
tile = DrawTile()
AddTileToPlayerRack(player, tile)



[bookmark: _Toc172749594]         9. Check End Game Conditions
IsEndGame()
 (TilePool is empty and any player has no tiles left) or (NoValidMoves())



[bookmark: _Toc172749595]     10. End Game
EndGame()
for each player
DeductRemainingTilesFromScore(player)
AnnounceWinner()



[bookmark: _Toc172749596]11. Switch Player
SwitchPlayer()
if currentPlayer == player1
currentPlayer = player2
else
currentPlayer = player1



These code samples show you how to build a digital Scrabble game. They break down the steps involved in creating a working game, like setting things up, keeping track of whose turn it is, and figuring out how many points each word is worth.

    



[bookmark: _Toc172749597]Conclusion

In conclusion, these instructions have provided a roadmap for building a digital Scrabble game. They outline the essential steps to create a functional game, including setting up the game, managing turns, and calculating scores. With further development, you can build upon this foundation to include features like a user-friendly interface, a built-in dictionary, and even AI opponents. This project serves as a launching point for creating a fun and engaging digital Scrabble experience. 
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