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/ITRTF Loy /B

typedef unsigned char PLAYER;
/17BEY

typedef unsigned char CHESSMAN;
/TR bS (16%163 /%72
typedef unsigned char BDPOINT;
1177550 (64147

typedef long long HASHNUM;

IR FEBYRREE CRAVEARIE R L H B AEHD
const int SEARCH_DEPTH = 4;

117 KA ZEBRIR L TR 20

const int MAX_SEARCH_DEPTH = 16;

111 3SR RN B KT R AR R B

const int MAX_QUIES_DEPTH = 16;
1113 S KA RN (AR, H TR 20O
const int LONGEST_SEARCH_TIME = 5;

1118 R i 2 AR A LR AN 5L

const int SEARCH_WIDTH = 80;

71730 5 SRt 2 P SR AL AR, BB NN T3R5 K 22 AT B 1 704k

const int NO_BEST MOVE = -20000;

11 TR AR N IS T PP CH T AR A8 %D RN T 07 R 22 AT B 110 40 4
const int TIME_OVER = -65432;

1173575 29T AT AR B R AR VAN E, GRS TR 2R 22 A AL 719 20 4L

const int NOT_IN_TT = -60000;
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const int MAX_VALUE_OF BOARD = 2000;

/17T it
enum Player

RED = 0, BLACK = 1
}

///RE gAY . 17 Hunsigned char 257 (fposition Bl AEffAL 14ifid,
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NONE Fn M1, OUT FoRrMlil 2 AMUALE

*/

enum Chessman

NONE = 0, OUT = 99,

R KING = 1, R_ADVISOR = 2, R BISHOP = 3, R_KNIGHT = 4, R_ROOK = 5, R_CANNON = 6, R_PAWN =
7,

B_KING = 255, B_ADVISOR = 254, B_BISHOP = 253, B_KNIGHT = 252, B_ROOK = 251, B_CANNON = 250,
B_PAWN = 249
}

117 )53 gats TR/ )R /%R
enum BoardState

START_STATE = 0, MID_STATE = 1, END_STATE = 2
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11157 2 HE

#define IsRed(x) (1((X) & 0xf0) && (X))

1117750 B

#define IsBlack(x) (Y(~(x) & 0xf0))

/12 R ABETG T (HT BRI AW AT 57D
#define IsRedOrNone(x) ('((x) & 0xf0))

1/13ER BB CHT2005 I 47630
#define IsBIackOrNone(x) () & oxfo) |1 (X))
17771 4T B S A
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*/

#define GetColor(x) (1(~(x) & 0xf0))
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3. M RIRIE:

class Board

[F e A = e = oo oo */

/173% R BMEE L T ?

PLAYER player;

J1EBE—J7 AR AT HE VRS

VR AITCRTEE I SR RFEA ARSI, SRRl 4 {E1~7
IV AEF AT MoveMaker - :Make 5 A =& X

*/

int numOfMove[8];

/7757 AT

7V HIL6*16 ik, BT O AE VS, IR AR T A T S
Z:7%: http://ww.elephantbase.net/computer/eleeye_struct.htm

*/

CHESSMAN position[256];

/7747 R Zobrist 41

HASHNUM zobrist;

J/7ET R BN, TR IR /R /RN

int numOfChess;
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BDPOINT kingpos[2];

[/ ESEAR R ANk

/*VH{EH4TBoard: :AddMovement 2 J5f1 & X, HAAT fiBoard: :DelMovement [1]3].
*/

Movement lastmove;

J1I07 8T THIE BB CREE S0

int non_eat_steps;

117457 B

int bouts;

[F e A7 R A - - - = - - - */
11T R B ——R AU
Board();

/77 HFENH 24 FSOBEAE 0 Ry bR £
Board(const char * fen, int nMoveNum, long * IpdwCoordList);
/77 FHFENH A B
JFYFENH 5 X2 L http://www._elephantbase.net/protocol/cchess_fen.htm
*/
void FromFen(const char * fen, int nMoveNum, long * IpdwCoordList);
17N AAE G R R I
void AddMovement(const Movement & move);
11— NAEVE S5 SUE R
void DeIMovement(const Movement & move);
Uﬂﬁw AFFLT R A “h0i2” ) AR T S 1S AT AT
VA DRV AT NI =X e Py Y ATIo S5/ P
Aekri% 2 UL http://www.elephantbase.net/protocol/cchess_move . htm.
*/
Bool CanGo(const char * str);
private:

11/ET RS
void ClearBoard();
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4, FIFERRE:

class Movement

A [F AL S— */
/178 (FH16%16R7R7%)
BDPOINT from;

113 E (F16%163 787D
BDPOINT to;

11735+ (FHenum Chessman #7)
CHESSMAN ate;

1115 RS

Bool check;

— AT T C— */
V124 NN AT AL
Movement();

/77 A R b 3 B

Movement(BDPOINT ¥, BDPOINT t, CHESSMAN a, Bool c);
117403 D e A U 45

char * MoveZStr(char * str);

Movement & operator = (const Movement & obj);
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5. EHMKRITHZK:

/17 E R H S
enum EntryType

EXACT, L_BOUND, U_BOUND
}

class TTltem

{
public:
111351 e 7 5
/U IV A U R AL Al AR, BB IEph RGO, AN DRI B8O 2 .
*/
HASHNUM zobrist;
11135 BT AE ) T ZEA fe KA 2R 24
int max_depth;
/1 /3% ey T E PR T SRR
int depth;
[/ EHR T H KR
EntryType entry;
VTR )

int value;
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1. EFEfith.

int main(int argc, char *argv[])
{
//UCCHEA 2T
UcciCommEnum uce;
//UCCHR A N 75
UcciCommStruct ucs;
/770 R
Board curboard;

getpath();
Hashnum: : InitHash();
OpenBook: : InitBook();

if (BootLine() == UCCI_COMM_UCCI)
{

printf("id name BitStronger\n™);
fflush(stdout);

printf('id copyright 2006 B.1.T.\n");
fflush(stdout);

printf("id author BitStronger Authors\n");
fflush(stdout);

printf("id user Our Users\n");
fflush(stdout);

printf("ucciok\n™);

fflush(stdout);
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uce = UCCI_COMM_NONE;
while (uce != UCCI_COMM_QUIT)
{
uce = ldleLine(ucs, TRUE);
switch (uce)

case UCCI_COMM_ISREADY:
printf(“readyok\n™);
fflush(stdout);
break;

case UCCI_COMM_STOP:
printf(“nobestmove\n™);
fflush(stdout);
break;

case UCCI_COMM_POSITION:
curboard.FromFen(ucs.Position.szFenStr, ucs.-Position.nMoveNum,

ucs.Position. IpdwCoordList);

break;

case UCCI_COMM_BANMOVES:
//Nothing
break;

case UCCI_COMM_SETOPTION:
//Nothing
break;

case UCCI_COMM_GO:

case UCCI_COMM_GOPONDER:
Searcher: :GetBestmove(curboard, curboard.player);
break;

3
}

}
printf(“bye\n™);
fflush(stdout);

OpenBook: :ClearBook();

return 0;
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2. UCCI i A5 d:

BFATEEAEH UCCH FF R G2 B AL 8 I8 TR R GG GPL 14 R]), HARSZHURI TN RE 15
B2 L. http://www.elephantbase.net/protocol/cchess ucci.htm.
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class MoveMaker

{
public:
/7N AT IT A ATATAGVE, IR IBIATAT (A A
static int Make(Board & cur, PLAYER who, Movement move[]);
private:
///%NoveMaker : :Make 45t AT AT AV HRCHIIBT 5 I, HERR 32 Sl b RIAN 22 RS AR A7
V]I P T T s B, U check TRUE. <=7 A AHEX AN F) I !




*/
static Bool PreAdd(Board & cur, PLAYER who, BDPOINT from, BDPOINT to, Bool & check);
1
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static int searchDepth;

LR RE PR ey

static Movement allmoves[MAX_SEARCH _DEPTH + 1][SEARCH_WIDTH];
1SRRI AT R IR R

static Movement gsmoves[MAX_QUIES_DEPTH + 1][SEARCH_WIDTH];

111250 AV

static Movement best;

111 AR A

static Movement lastbest;

1790 AL (BRAFRT A, B SAIE BR )= 11D
static Movement better;

17 RSB ZRIRAEAT 1 CBRAFRT =, BS54 S 1D
static Movement lastbetter;

1115005 AV (IRAEHT A7, R RAEH R D
static Movement good;

177 LR =R (ORAFRT = A7, BRI T
static Movement lastgood;

111182 TFIRIN TA]
static time_t startTime;

11775 LA AT )
LS DA, A T A LR YA 5
DRI A 2 AL R IO A Jie A — Y3 B AR ) 7 sl R
PG BN AN TT BEI AT, s T IR PO A R A
*/
static long history[2][4] = {{0, 1, 2, 3}, {0, 1, 2, 3}};

ey SR SRS
static HASHNUM hashlink[MAX_SEARCH_DEPTH];

1/ 7S T A S A5 B g 2L R T s
static HASHNUM gshashlink[MAX_QUIES_DEPTH];

/7133 A Ry s A2

static Movement trace[MAX_SEARCH_DEPTH];
/17 SRR R A Ry A
static Movement gstrace[MAX_QUIES DEPTH];

class Searcher
{
public:
L1333 AR EETR, 1) S
static void GetBestmove(Board & cur, PLAYER who);
177 P LR AT e th T 6
inline static Bool GameOver(Board & cur);
private:
1/THIPVSHE R AR A 1k
static int PVSearch(Board & cur, int depth, PLAYER who, int alpha, int beta);
/7SR O EHRIGH, R e RN 77 s mAD
static int QuiesSearch(Board & cur, int depth, PLAYER who, int alpha, int beta);
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class Evaluation

{

public:
/7 7TAN 24T J T
static int Eval(Board & cur, PLAYER who);

private:
LB EIHAL 51 )AL B PA
static int ValueAndPosition(Board & cur, PLAYER who);
11787 RS PPl
static int Agility(Board & cur, PLAYER who);
I1TBCT B AR PRAG
static int AttackAndProtect(Board & cur, PLAYER who);
/1 TBEF IS LAY
static int Cooperation(Board & cur, PLAYER who);
IR IO RPN
inline static int GetAnPScore(BDPOINT point, CHESSMAN chess);

SMESRE R L Eval s, Eval BRSPS HI &l VP4l R BRI 5145 41 S
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///Zobrist %4l
static HASHNUM hash[14][256];

class Hashnum

{
public:

171101k Zobrist B RNE ik

static void InitHash();

/115 BRE R

static void ClearHash();

111G B BEF RSN B MK Zobrist £

static HASHNUM GetHash(CHESSMAN chess, BDPOINT point);

IHEE G A CAF I

static int SearchTT(HASHNUM zobrist, int max_depth, int depth, PLAYER who, int alpha, int
beta);

J1R 0 H R A7 2 B 3k

static void SaveTT(HASHNUM zobrist, int max_depth, int depth, PLAYER who, EntryType entry,
int value);

}
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typedef struct Bookltem Bookltem;

777 AL SR TT R I ) 4
static vector<Bookltem> * books;

11/ )R FE4 H 451
/*!
IR e 4 HAC 36— AN AT B 0 22 AN, T longZRA7Aif ke A 1 2 S A 7245 (i “h0i2” )
*/
struct Bookltem
{
///J5Hi ) Zobrist %
HASHNUM zobrist;
/173X e FIEER T 2
PLAYER player;
111D N 2 A1
vector<long> * tricks;
};
class OpenBook
{
public:
11 TWIRATT R
static void InitBook();
1115 BRI R

static void ClearBook();
J/TETT R R e — s, RPN AR, BNLIZE R — NS Astr
static int Search(const Board & cur, char * str);

FEIPAETT R sl — S8 SR P R I, SE AT TSR 2R, AR TSR A R SR )
X o IR G 1 SRR R T VAAE TR IR DA SRl AR /IS M) 2 o A 4 SR (K A g, S8
HESE KT RS Dl T BT 37 0, SRR R . JT R e B Eei i A
(ZALE ) R BRI 8000 22 Jatd Jaj, A3 2 9 il S 44 /IR PR LS ) 28 i
TR b B AR5 AT B 2 S5 A9 /ANRE 74T &5 R (R SO SRR TT A RV D BAi TRy
L I IR SOT AR, A8 Zobrist SRR -

SE 30K

[1] E/F, PCUrakdifs CAHLEZE), PO HhkE, 2002

[21 %=, MH KRS EMIRE ——h R HOE 7 RS, 28 R4 1 Mk
(http://www_elephantbase.net), 2005

et BT oRA: “BIVA R B A L R 5 T N RRBUIT A5 (2006.7~2006.8)

T 45 PR AR CERTBE TR AT LR A ROR B )
1R

RS HUIN: o (e TR R AROR B A Sl HR R4 TR
Hi A )« B Lt C A2 )

JFRN B Mo BT LR RN A RAR 22 B
AR bt TR LR A AR B
NG ARG5S MR N =4 D)
B BB TR B 24 )

PR T Ij@linjian.cn CARfE)
honghuang@bit.edu.cn (i)




