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Home * Board Representation * Bitboards * Bitboard Board-Definition

To represent the board we typically need one bitboard for each piece-type and color - likely encapsulated
inside a class or structure, or as an array of bitboards as part of a position object. A one-bit inside a

bitboard implies the existence of a piece of this piece-type on a certain square - one to one associated by
.

the bit-position

To be aware of their scalar 64-bit origin, we use so far a type defined unsigned integer U64 in our C/C++
source snippets, the scalar 64-bit long in Java. Feel free to define a distinct type or wrap U64 into classes for
better abstraction and type-safety during compile time.
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Those bitboards may part of a central position object which is incrementally updated while making or
unmaking moves.

Structure

cl ass CBoard

{
Us4

U4
uc4
U4
uc4
U4

U4
uc4
U4
uc4
uc4
uc4

b

Array

whi t ePawns;
whi t eKni ght s
whi t eBi shops
whi t eRooks;
whi t eQueens;
whi t eKi ng

bl ackPawns;
bl ackKni ght s
bl ackBi shops
bl ackRooks;
bl ackQueens;
bl ackKi ng;

For better generalization and to avoid branches, one may encapsulate arrays of bitboards. For instance,
inside the Beowulf sources (sample from moves.c) one finds a lot of branches on side to move to either

fetch white or black piece bitboards, as already criticized by Vincent Diepeveen in 2001 Lo

switch (side) {
case WH TE: tsq
case BLACK: tsq

}

B- >whi t eRooks; break;
B- >bl ackRooks; break;

.. where an indexed access with appropriate defined {0,1} color range for the side to move would avoid
those branches, per piece-kind, ...

tsq = B->rooks[side];

... or over all piece-kinds, ...
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tsq = B->pi eceBB[ nWi t eRook + side];

... for instance, on x86 or x86-64, utilizing its addressing modes with base- and scalable index register, plus
displacement:

; rsi pointer to structure, rcx side (0 == Wiite, 1 == Bl ack)
nmov rax, gword ptr [rsi + rookOffset + 8*rcx]

Likely one also keeps some often used redundant union sets like white and black pieces, occupancy or
their complement, the empty squares.

cl ass CBoard

{
U64 pi eceBB[ 14];
U64 enpt yBB;
U64 occupi edBB;

public:
enum enunPi ece

{
nWhit e, /1 any white piece
nBl ack, /1 any bl ack piece
nWhi t ePawn, // white Pawn
nBl ackPawn, // white Pawn

b

U64 get Pi eceSet (Pi eceType pt) const {return pieceBB[pt];}
U64 get Whi t ePawns() const {return pi eceBB[ nWitePawn];}

U64 get Pawns( Col or Type ct) const {return pieceBB[ nWitePawn + ct];}
¥

On initialization and update of the bitboards, see general setwise operations.

Denser Board

A common alternative to reduce the size of the board structure is to keep two color bitboards and six color
independent piece bitboards, which are the union of black and white respective pieces, i.e. all queens. This
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space saving requires a cheap intersection of a color and a piece bitboard to get the required pieces of that
color only.

cl ass CBoard
{
U64 pi eceBBl 8] ;
publ i c:
enum enunPi ece
{
nWi t e, /1 any white piece
nBl ack, /1 any bl ack piece
nPawn,
nKni ght ,
nBi shop,
nRook,
nQueen,
nKi ng
b
U64 get Pi eceSet (Pi eceType pt) const {return pieceBB|
pi eceCode(pt)] & pieceBB[col or Code(pt)];}
U64 get Wi t ePawns() const {return pieceBB[ nPawn] & pieceBB|
nWwhite];}

U64 get Pawns( Col or Type ct) const {return pieceBB[ nPawn] &
pi eceBB[ct];}

};
See also

¢ Color Flipping
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¢ Bit Board Bonkers?? by Dave, rec.games.chess.computer, July 28, 1997

¢ Bitboard board representation by Eric Oldre, CCC, January 13, 2005

* BitBoard representations of the board by Uri Blass, CCC, October 14, 2007

¢ Decision concerning board representation by Piotr Lopusiewicz, CCC, May 05, 2013
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¢ Glenn Gould - Paul Hindemith, Piano Sonata No. 3 - Fugue, YouTube Video
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