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Main steps in chess program

Board representation
Compute legal moves
Find best move in the legal moves
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Board representation

Real board 0x88 representation
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Check if a position is legal

1. Get the index of the position

index = rank *4 + file (index = rank << 4 | file)

2. Check 0 <= index < 128

if (! (index & 0x80)

3. Check index in the left part of 0x88 board 
(corresponding to the real board)

if (! (index & 0x88))
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The corresponding code 

public class Square
{

private int _file;
private int _rank;
private int _index;
private Piece _piece;
...

}
public abstract class Piece
{

protected Square SSquare;
...

}



public class Board
{

private constant int SQUARE_COUNT = 128;
private static Square[] squares;
static Game () 
{

squares = new Square[SQUARE_COUNT];}
}

static Square GetSquare (index)
{

if (index & 0x88)
returen squares[index];

}
...

}
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Calculate legal moves for each piece

1. Find the movement offset for each piece according to 
the rules

pawn (fixed offsets)
if has not moved

White player, offset = {32}
Black player, offset = {-32}

if has moved
Forward offset

White player: offset = {16}
Black player: offset = {-16}

Attack left, right
White player: offset = {15, 17}
Black player: offset = {-15, 17}



Knight (fixed offset)
{14, -14, 18, -18, 31, -31, 33, -33};

King (fixed offset)
{1, -1, 15, -15, 16, -16, 17, -17}

Rook (iterated offset)
{1, -1, 16, -16}

Bishop (iterated offset)
{15, -15, 17, -17}

Queen (iterated offset)
{1, -1, 15, -15, 16, -16, 17, -17}



Abstract class player

properties:
BishopIteratedOffsets,
KnightOffsets,
RookIteratedOffsets,
QueenIteratedOffsets,
KingOffsets

class PlayerWhite

properties:
PawnForwardOffset,
PawnRightAttackOffset,
PawnLeftAttackOffset

class PlayerBlack

properties:
PawnForwardOffset,
PawnRightAttackOffset,
PawnLeftAttackOffset
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Get legal moves of each piece (step 1)

Compute moves that are not out of the board
Bishop, Queen, Rook mode:
void GenerateMovesIterated (ref Moves moves, Piece piece, Player 
player, int[] Offsets)
{

foreach (int offset in Offsets)
{

index = piece.Square.Index;
index += offset;
while ( (square = Board.GetSquare(index))!=null )
{

if (...)
create move and moves.add(move);

}
}



Compute moves that are not out of the board
Knight mode:
void GenerateMovesFixed (ref Moves moves, Piece piece, Player 
player, int[] Offsets)
{

foreach (int offset in Offsets)
{

index = piece.Square.Index;
index += offset;
if ( (square = Board.GetSquare(index))!=null )
{

if (...)
create move and moves.add(move);

}
}



Compute moves that are not out of the board
King mode:
void GenerateMovesKing (ref Moves moves, Piece piece, Player 
player, int[] Offsets)
{

GenerateMovesFixed (ref Moves moves, Piece piece, Player 
player, int[] Offsets);
if (canCastleKingSide)

...
if (canCastelQuennSide)

...
}



Compute moves that are not out of the board
Pawn mode:

a bit compliated!
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Get legal moves of each piece (step 2)

foreach (Move move in Moves
{

Move undoMove = move.Piece.MoveTo (Move.To)
if (move.Piece.Player.IsInCheck)

Moves.Remove (move);
undoMove.Undo();

}



public class Move
{

private Square _from, _to;
private Piece _capturedPiece;
private int _capturedPieceIndex
Enum.Name _name;
...

public void Undo ()...
}



public abstract class Player
{

...
public bool IsInCheck
{

return _king.Square.CanBeMovedToBy(this. 
opponent);

}



Assignment 1: board representation, legal moves calculation     17

FindBestMove

Evaluation function
Minmax


