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EECE 320 Project

Gomoku

The gomoku game is composed of three packages: the default package, ai, and gui.  The default package is used for starting the game, and parsing the input.  It instantiates a board, belonging to the gui class.  It is responsible for catching exceptions and delaying error messages.  The gui package which contains a board class and a square class stores information relating to the state of the game.  The board class, contains squares which are either coloured empty, black or white, and is responsible for running the game (taking moves in, updating those squares, and exiting if someone wins/the game is tied.)  When the ai needs to make a move, the board class, retrieves the move from the ComputerMakeMove class in the ai package.

The classes in the ai package are responsible for determining the move that the ai should make.  In order to this, they look at the effects of putting both a black or white piece at each square on the board, by counting the number of connected pieces where that square is contained in the horizontal, vertical and diagonal lines.  We use a recursive function to count the number of pieces that are connected in a single direction.  The function takes the direction as parameters and calls itself.  The program has its turn colour-coded as black independent of it being circle or cross.  It also checks to see if it is possible to get 5 in a row, and whether the connected squares are blocked on one or both sides.  Points are assigned to each square by summing points assigned for each of the number of connected pieces in each direction.  For example, if there are two nearby places where two connected pieces are present, that area will get more points than another area with just one connected pair.  The reverse of this method also works as our offensive strategy.  If there are more black pieces that are connected, the computer will have a better chance of winning.

The pseudo code of the project is as follows:

main(command line)


Size = -s


Board()  // makes the board


Square()  // makes an array of squares


If (-f )



Place move



OpponentMove ()


Else



OpponentMove()

OpponentMove(opponent input)


If (opponent = win)



Print (I lost)



Exit


ElseIf (computer = win)



Print (I win)



Exit


Else



Checkallsqaures() // checks the input of each square

CheckandAddConnected() // check how many of each colour is connected and add points to nearby squares 

PlaceMove() // places the move where there is a highest chance of winning or losing.


OpponentMove()

Checkallsquares()


Check 0 - (s-1) for every x for each y and store in square array


Check 0 - (s-1) for every y for each x and store in square array


return

CheckandAddConnected()


Check the number of clips that are connected


Iterate each square with each square in each direction



If (2)

Nearby squares =+ small benefit



If (3)




Nearby squares =+ medium benefit



If(2 pairs are next to each other || 3 connected with a clip one square away)




Nearby squares =+big benefit

If (4) 




Nearby squares =+ very big benefit



If (special cases)




Nearby squares =+ benefit accordingly


return

PlaceMove()


If (square > other squares)



PlaceMove(square)


return

The program’s complexity is at its worse when there are many 4’s that are connected to the board as it will have to add each 4 connected to figure out which square will have the most 4’s connected and therefore the most beneficial spot.  The program will first count the squares (s^2, where s is boardsize) then find all the connected pieces 4(s^2) and compare all the values (s^2).  The worse possible complexity will then be 6(s^2).  However, this is most unlikely impossible due to the way the program is structured.  An average complexity is c (s^2) with c being between 3 and 6.

Our program stands out because it checks each pattern made by the opponent and doesn’t only concentrate on intermediate threats.  If the opponent attempts to trick the program by distracting it with moves that are far away from the “action”, the program will focus on the most dangerous or beneficial sections instead.  Many tests have been done that employ tricks a user can use against the program and if our program fails to respond to these strategies, special implementations have been added to counter them.  To improve our program, we could have made it look further down the tree.  When using a faster computer, there wasn’t a significant increase in performance because our program is already quite efficient.  


