Sample 2: Criterion C

Criterion C: Product Development

WinPattern()

It may not be the most complex one but it is somewhat complex and is one of the most
important algorithms needed in this game, Triplets. The purpose of the algorithm
‘WinPattern()’ checks for the entire buttons and see if 3 buttons are in a row horizontally,
vertically or diagonally then return true. In order to make the return work, I made the
algorithm in Boolean. The return true will be used to end the game.

public boolean WinPattern()
1

String WinPly = Winner();

This algorithm first implements a string from Winner() to a WinPly. The Winner() is a
method that checks for who’s turn it is and save it as a string for each turns. Then, this string
is later used in WinPattern() algorithm to output who the winner is by looking at whose turn it

was.
public String Winner?)
1
int CBP = StartPlayer();
String WinPly = null;
if (CBP == 1)
1
WinPly = "Player 17:
h
else
1
WinPly = "Flayer 27;
h
return WinPlv;
I

In order for WinPattern() to check who the winner is, it first has to have a loop for all the
rows and columns of the buttons. Then, it makes an ‘if” command with ‘if a button with a
specific row and column is color black’. The color black represents when button is clicked.
This is because in the button action code, I made the button to be colored black if it is clicked.
This ‘if” command will be applied to all 4 ways of winning horizontally, vertically, diagonally
from Northwest to Southeast and diagonally from Northeast to Southwest.

far (int row=0; row<d||Buttons[0]. length; row=rows!)

for {int col=0; col<illButtons[O]. lenath: col=col+1]

1

if (AllButtons(colllrow].getBackaround() == Color.black)

1
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First, for horizontal, I made an ‘if” command that ‘if column, which is horizontally arranged,
is smaller than AllButtons[0].length-2 which is 4, and AllButtons[row][col+1] is black and
AllButtons[row][col+2] is black’ then return true. This means that 3-in-a-row is completed
horizontally. The column had to be smaller than 4 but since this is what we call a magic
number in computer science, [ used the length of all buttons which is 6 and subtracted it by 2.
Anyhow, if it column was 4 or higher, the coding would have been broken since it could ask
for AllButtons[5][7] which does not exist. The same use of coding was used for vertical, rows.
Yet, this time, the +1 and +2 must be applied to row not col and row should be the one
smaller than 4.

if (rowstl|Buttons[0]. length-2

&& Al IButtonslcol]llrow+1] . getBackaround() == Calar.black
&% 41 1Buttons[col]l [row+2]  getBackground() == Color.black)
1
textFieldl . gsetText (“"Winner is * + WinPly + "1"7;
return true:
h

ificol<h|Buttons[0]. lenath-2
&% Al lButtonslcol+1] [row] . getBackaround() == Color.black
&& Al 1Buttons(col+2] [row]  getBackground() == Calaor.black)

textFieldl . setText (" Winner i= © + WinPly + "17);
return true:

h

Then, it needs to check for diagonal from Northwest to Southeast. Since I am adding 2 spots
further than original button, AllButtons[col][row], I must claim that chosen button must be
smaller than 4 in terms of rows and columns. For example, if the chosen button was
AllButtons[5][5], the next buttons will be AllButtons[6][6] and AllButtons[7][7] but they do
not exist. Therefore, when the 3-in-a-row is made when it is diagonal from Northwest to
Southeast, it will return true.

if (col<tl|Buttons[0].lenath-2 && row<hl|Buttons[0]. lenath-2
& Al lButtons[col+1] [row+1] . getBackaround() == Color. black
&8 Al lButtonslcaol+2] [raw+2] . getBackaround() == Calar.black)

textFieldl . setText O Winner is " + WinPly + "17);
return true:
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Lastly, it should check for diagonal from Northeast to Southwest. This works just like
diagonal from Northwest to Southeast but this time, the column increases while row
decreases. For this one, I said that column must be smaller than 4 while row is bigger than 1
since if this boundary was not made, it will look for button that does not exist and thus,
resulting in ‘IllegalBoundaryException’.
//Diagonal ToSouthWest
if (col<il|Buttons[O]. lenath-2 && rows1
E& A1 1Buttons[col+1] [row-1].9etBackground() == Color.blzck
&& ullButtons{col+2] [row-2] . getBackaround() == Calor.black)

textFieldl . setText ("Winner is " + WinPly + "17");
return true;
by
Then, it should return false at last since if none of these happen, it should return false that
WinPattern() is not yet completed.
h
t
h
return false:

h

For example) when checking for horizontal, if I press button at row=0 and col=2 or row=3
and col=2, the game should end since triplets has been completed.

4] e o &) R e o
Flayer 1's Turn |In Progress Restart |‘Ninne[iS Plaver 1! |Gameover [—‘ReStan

Back to Menu Back to Menu

It says that the game is over meaning triplets has been made.
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Another complex algorithm in my coding was Artificial Intelligence in intermediate mode but
this is quite a repetition from WinPattern() so I will talk about another coding which is
Artificial Intelligence in beginner mode. The purpose of Al aka artificial intelligence in
beginner mode is so that players can understand how the game goes. Therefore, Al will be
very bad at this game and hence, will click on any random button.

public void ComputerPlawi()

i
{int PlaverNum = StartPlaver();
int colRan = (int)(Math.randon() + 6};
int rowRan = (int)(Math.random() + B);:
int colRan2 = (int){Math. randon() + B);
int rowRan2 = (int)(Math.randon() + B):
int colRand = (int){Math. randon() + B);
int rowHan3 = (int}(Math.randon() + B):
for (int row=0; row<i||Buttans[0]. length: row=row+1)
for (int col=0; col<dl|Buttons[O]. length; col=col+1)
if (PlaverNum % 2 != 0)
if (allButtons(col]llrow]l 1= &l 1Buttons(colPan] [rowRan])
i
il 1Buttons [colRan] [rowRan] . setBackaround(Colar, black);
return;
'
else if{4llButtons{col] [row] == &1 |Buttons[colPan] [rowRan] && A41lButtons[col][row] != 41 lButtons[colRan2] [rowRanZ])
i
41 1Buttons[colRan2] [rowRan2] . setBackaround{Color. black);
return;
'
else if{4l1Buttons{cal][row] == &1 |Buttons[colRan2] [rowRan2] && 41 1Buttons([col][row] !'= A41lButtons[colRan3] [rowFan3
{
A1 1Buttons [colRan3] [rowRan3] . setBackground(Color. black):
returnﬂ
ly
T
'

In this method, I first implemented StartPlayer(), casted it into an int value and called the
variable PlayerNum. This will be in use later. Then, I made three random numbers for both
column and row. This will be further explained when we go deep into the methods.

First I need a loop for row and column to check for all board. Then I used an ‘if > command
and said if PlayerNum is divisible by 0. What StartPlayer() does is

public int StartPlaver()

{ public int CountButtonPer{formed()
int CBF = CountButtonPerformed(); {
int CBP = 0;
it ((CBP % 21 ==10) for (int row=0; row<d||Buttons([0]. lenaths rowsrows+l)
{ for Cint col=0; col<al|Buttons[0]. length: col=col+1)
CBP = 2; {
textFieldl. setText ("Flaver 17 Turn™); if (allButtons[coll lrow] . getBackaroundl) == Color. b/
’ {
else CBP = CBP + 1;
{ ¥
CEP =1; !

textFieldl. setText("C ter's Turn™);
extFie setText ("Computer’s Turn™) return CEP:

return CBP:
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it counts number of buttons pressed and if the number of button pressed is divisible by 2, then
CBP which is number of buttons pressed will be 2 and if not, it will be 1. Then, The
StartPlayer() returns CBP which is either 2 or 1. Then in the ComputerPlay() method, I said if
PlayerNum is divisible by 2. This is what checks for whether it is player’s turn or computer’s
turn. Computer should not be pressing button if it is player’s turn. Thus, I said if PlayerNum
is not divisible by 2, which is when PlayerNum is 1 meaning it is computer’s turn, press a
random button on a board. However, the random button cannot be same as already pressed
button so I said if button does not equal random button. Then, if it does not equal, it will press
the random button and return it so that the method does not move on to else{}. For else{},
since button was equal to random button, I made another random button with colRan2 and
rowRan2 so that it would be different to originally pressed button. Lastly, I have colRan3 and
rowRan3 since original button equals to colRan, colRan2, rowRan and rowRan2. This will
lessen the chance of same button being pressed.

For example)

As I pressed the button at row=1 and column=2, the computer pressed random button at
row=5 and column=5. Then, this time I pressed button at row=3 and col=1, the computer
pressed random button at row=>5 and col=1.

F r ™
‘F’Iayer 1's Turn ‘In Progress Restart ‘F”EIYET Ts Turn "ﬂ Progress Restart

Change Level

Change Level

Back to Menu
—

Back to Menu

LF—‘

Words: 840
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