Scrabble Algorithm - What is it and How does it work?


What is Scrabble?
Scrabble is a game where between two to four players will compete to score the most point by the end of the game by placing titles with letters on the Scrabble board, in order to make words. Each letter is worth a certain amount of points, the letters with the most are Q and Z which are both worth 10 points each. On the contrary, the letters worth the least are A, E, I, L, N, O, R, S, T and U, which are all worth 1 point each. This does not include the blank tile which is worth 0 points. On top of that, certain squares on the board will have numbers, which are multipliers. That means that any tile placed on that square will have its value multiplied by the one on the square. The multiplier value will either be x2 or x3, although some squares will sometimes multiply the value of all the letters in the word placed on it, rather than just one tile.
As mentioned above, some cells on the board will multiply either a whole word or a tile that is placed on it. The different tiles are as follows:
· Light Blue Cells: The light blue cells will multiply the value of the tile that’s placed on it by two.

· Dark Blue Cells: Similarly to the light blue cells, these cells will multiply the value of the tile placed on it, the difference is, these tiles will multiply the value by three.

· Light Red Cells: On the contrary to the blue cells, instead of multiplying the value of a cell, the red cells will multiply all the values in a word that is placed on these cells. The light red cells will multiply these values by two.

· Dark Red Cell: Just like the light red cell this will also multiply the values of the tiles in the word placed on this tile, however this cell has a multiplier of three instead of two.

· Extra Point Cell: These cells that provide extra points are a complete opposite to the other special squares, as this one is a single use cell, and it cannot be used to multiply the value of anything in other words that are placed on the cell.
In the beginning of the game, every player will blindly draw a tile from the Scrabble bag, the player that draws a tile the closest to the letter A will start the game, although the player that draws the blank tile, will with the start of the game by default. The tiles are then placed back into the bag for use in the rest of the game. Every player will get seven tiles each.
When the players are ready, the game will commence and every player always has three options to go for during their turn. They can either choose to place down a word, replace one or all of their tiles, or pass. Despite the choice, the only way to score points is to place down words, which is what they will usually do. If a player passes twice in a row, the game ends and the player with the most points wins the game. Whatever choice is made, after each one, the player then loses their turn after and passes it on to the next person.
The game is started by placing a word on the cell with a star on it. The game then continues by other players creating words from the placed word on the board, the players get a turn according to a clockwise direction, which just depends on where the players are sitting. As players place their tiles on the board, they will continually to replace the ones they placed by drawing new ones out the bag, this is always done without looking into the bag.
In certain cases, players will be able to create a word from all seven of their tiles. When this happens, on top of the score they get from the word, they will receive a fifty point bonus. This however, can only be done with all seven tiles, which means that when the game is nearing the end and players don’t have seven tiles, this bonus cannot be acquired. 
As long as a player doesn’t pass their go twice in a row, the game will end when one of the players uses all their tiles and there are no more available in the bag. Once the end of the game comes, all players will then add up all the points of the unused tiles in their possession, this score is not only then deducted from their final score, but it will also be added with the other players remaining tile scores, and will be added to the total of the player that has no tiles left if there is one. After that, as mentioned before, the player with the most points wins.
There are certain words that are not allowed in the game. Words that require an apostrophe or hyphen, words that are foreign the language in which the game is being played in, words that require a capital letter in them, prefixes, suffixes and abbreviations, are all the kinds of words that are not allowed. As well as that, the only words that are allowed are the words that are in the dictionary, which applies to the rule with foreign words; as long as the foreign word in the original language can be found in its dictionary, it can be used. For example, there are certain words in French that can be found in an English dictionary, these words would be an exception to the words that fall under the foreign words rule.

Rules and Requirements of Scrabble using the MoSCoW format
· Must Have:
1. Players Must Start the game with 7 tiles
2. Players Must keep track of their scores
3. Players Will multiply the values of their tiles according to the colour coding of any of the special tiles, should they be used
4. Players Will keep replacing the used tiles with new ones from the bag
5. The game will end when a player passes twice in a row
6. The game will end when a player runs out of tiles
7. Players will receive bonus points in they use all 7 tiles to make a word
· Should Have:
1. Players should take turns in a clockwise direction
2. Players Should try to score as many points as possible
3. The amount of players in the game should be between 2 and 4
4. Players should try to run out of tiles to try and win the game
· Could Have:
1. Players can make a word out of all 7 tiles
2. Players can either make a word, swap one or all their tiles, or pass on their turn
· Won’t Have:
1. Players will not look in the bag when drawing new tiles
2. Players will not use any types of words that are illegal to the game of scrabble

Computerised Scrabble – Variables, Processes and the Solution

Variables
The list of variables that will be needed for this algorithm consists of constants, lists, and regular variables:
Lists:
· The_Bag: A list which contains all the letters available for use in the game. A real life equivalent of this in Scrabble would be the bag that contains all the tiles
· Players: The list of players is purely for the reference, for the program. Especially at the end when the program will need to work out which player won, and in case of a player getting rid of all the tiles, the program can pick out the other three players and elect a winner overall, based on the final points
· Player_x_Hand: This list is individual to each player where the x is changed according to its corresponding player that it is linked to. This list keeps track of all the tiles that each player has in possession.
Constants:
· Pass_Limit: This constant exists because of the rule which states that players are only allowed to pass once, where on the second pass the game would end. Which means the limit doesnchange and is used to help keep track of the amount of passes a player does in a row. It does it by working together with a regular variable that keeps track off the passes, where this one sets the boundary
Variables:
· Consecutive_Passes_x: This variable will work separately for each player, keeping track of the amount of times they passed their turn in a row, which it can do by working with the Pass_Limit constant. The x is replaced with a number that is used to identify, which player this variable is linked to
· Player_x_Score: The variable that keeps track of every individual player’s score
· Total_Score: The variable that adds all the players remaining scores at the end of the game, if one of the players has no more tiles to place
· Start_Letters_x: Vatiable used at the beginning of the game to assign a chosen letter to each player, to determine who will start the game
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Pseudocode of the Solution


Create an external .txt file with all the words in the dictionary
Define the Winner function 
If one of the Player_x_Hand lists is empty
Count the remaining points of the other players
Each player loses the amount of points they had left over
All the points are added and the player with no tiles has the total added to theirs
Player with most points wins the game
Output “Player x wins the game!”
Algorithm Stops
If all players can’t make any more words
All of them count the remaining points
Player_x_Score = Total_Score – Player_x_Score
Repeat calculation for each player
Player with most points wins game
Output “Player x wins the game!”
Algorithm Stops
Add each player to the Players list variable
Create a for loop
Set a range to 3
Access The_Bag list variable
Set a range at which a random value in the list will be selected
Select a letter from The_Bag list
Assign the chosen value to a player in the Players list by setting the chosen letter as the value of the Start_Letters_x variable
Run the for loop for the specified amount of times
Determine which player is the closest to the letter A
Do a logic check if any player has the blank tile
If any of the Start_Letters_x variables has the value BlankTile:
That player starts the game
Else:
Player closest to A begins the game
if more than one player have the BlankTile or the same letter and they’re both the closest to A:
Set a random range
Use the range to select one of the possible winners randomly
All players have their tiles but back in the bag
The values in The_Bag are rearranged in a random order
Set a for loop
Set the value of the loop to 3
Set a for loop
Set the value of the loop to 6
Set a random range
Select a random letter from The_Bag
Run the for loop 6 more times
Run the loop 3 more times
Check if each player has 7 letters in each of the Player_x_Hand lists
Winning player starts the game
Define a function Scrabble:
Ask for input of a word
Place the word on the board
Go to next player
Ask for input of an option
If Option = Place
Ask for input of a word
Check the .txt file if the word exists
If yes
Place the word on the board
Check if there’s more tiles in The_Bag
If yes
Set value to True
Next player
If no
Set value to false
Check if player has tiles in hand
If yes
Next Player
If no
Run the Winner function
If no
Keep asking for input until correct
If Option = Swap
Ask for input
If input = tile
Select tile
Place it in The_Bag
Randomly select a new one
Next Player
If input = Hand
Put the whole hand I the bag
Select new letters
Next Player
If Option = Pass
Check if this player passed their last go
If yes
Run the Winner function
If no
Next player
Run the function Scrabble
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