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Programming Methodology of the Computer Go

Young Sang Kim' - Jong Cheol Lee '

ABSTRACT

In this paper, we describe the programming methodology which can produce computer Go.

After computer Go program with the rules of Go determines a tertitory for itself, it must evaluate the exact
next move. The common design principle of computer Go is to combine such heuristic elements as pattern
match, alpha-beta pruning and influence function.

In this study, we introduce many other approaches and their results on computer Go, and then show data
structures and algorithms to implement computer Go project.
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5 (Stone) +10|+8 -2 |+9|-1| 3 | 5
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{inl x, y;

} Point_type;

int color_typel]={ BLACK, WHITE, EMPTY};/+
e A/

Point_type *dis2, «dis3; /+ A7} 1,2, 361 AH «/
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typedef struct stone
{inl color, [+ £2] & «/
nlibertics, [+ 52 §2 9] 4 +/
strength; /= 2] A|7] =/
Point pos;, /+ vlE el A e] X «/
} Slone;

typedef struet p_list {
int safe; f« X +/
Point_type pos; [+ B9 T]2E +/
struct p_list +next;

} P_List_type;
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typedf struct string

{int color, [+ FojT]g] 4 «/
nliberties, /+ Fojele] B2 5/
nstones; [+ ol S o] F = Ba]

. Point pos; /x FojEl A Q22 § He 7] «/

Point empty_posIMAX_EMPTY];/+« &=9] £]] «/
} String;
String strings[19+19];/+« Wol&] & A 25 uj A «/
int nString; /+ A 2] wrdo] sl Fojale) 5=/
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2 2= ZF(Hane), 37 8 F(lkken-tobi), 2r3f(half
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int conn_type[l={ HANE, ONE, TWO, HIRAKI,
H_KOQ, KO};

int strength_type[] ={CUT, CUTTABLE, TASTE,
SOLID};
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Point =eye_empty_points; /+ F ¢Fe] Fuj 4= +/
int eye_typell={ HALF, ONE, TWO, MULTIPLE};
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typedef struct group

{int color; /+ 5] 4 «/
Point list_cyesI]MAX]; /+ 215 <H2] 2] gl 2E
String list_strings[MAX]; /= Z25<te] Wolz] alXe «f
int strength;/+ 182] 7% »/
struct group Enemy_group[MAX]; /«
H g BiE«/

} Group_type;

Group_type groups[19=19];

int nGroups;
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bool Shicho_Test(String S)
{
if (S —) nliberties==2) {
1.1 =8—)empty_pos[0];
L2=5- Yempty_pos[1];

HFEHHIE T2 002 71 445

Move_Possible(L1, 12);
Put_Stone(L1);

Update(S);

if (Out_Board(8) return(YES);

if (S— ) nliberties ) = 3) return(NOQ);
else Shicho_Test(S);
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bool Snap_back_Check (int x, int y)
/* Check Uttegaeshi =6/
{
if {new lib==0 && old_lib==1 &&
x==Dead_Array|Dead: Index—1].x &&
y==Dead_Array[Dead_Index—1].y) {
if (Count_Block(Other(Turn) ) 1)) -
return(FALSE);
else return(TRUE) ;
}
else return(FALSE): /+ can be move +/
}
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[¢zeF 3] He g duts 343 72
void Attack_Opponent(P_List_type =move, byte depth)
{ /= Attacks weak groups=/
integer_board terrain;
byte count, garbage;
Group_type *WITH
mtx, y;
memcpy(terrain, zero_board, sizeof(integer_board));
count=10;
while (bd.groups [count] — ) size !=0) {
WITH =bd.groups [count] ;
x=WITH -} to_kill.x;
y=WITH— ) to_kill.y;
if (WITH —) owner = = Other(bd.Tum) &&
WITH — ) aliveness { 32 &&
((1L {{ WITH — ) aliveness) & 0x38) !=0) {
if (O_Board (%, v) && Legal Move(x, y) &&
1Suicidal(x, y))
terrain [x][y] + = WITH — ) size;



else {
garbage = Life (+ bd.groups [count], depth,
&WITH — ) to_kil);
if (On_Board(x, y))
terrain [x][y] + = WITH — ) size;

}

countt+;

}
=move=(P_List_type =)Highest_Rated(terrain);
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[E3EZ 4] & W9 FAS AAshs £
void Update_Territory(P_List_type ++move)
{

short(sweights)[board_size];

int x, y;

for (x=0;x { board_size;x**) {
for (y=0;y {board_size; y**) {

if (weights[x]lyl= =0 && Legal_Move(x, y)

&& 'Suicidal(x, y)
weights[x][y] = terrain[x][y] + 100;

else
weights[x][y] = 100/abs(weights[x][yD
+ terrain[x]{y};

} .
«move=(P_List_type »)Highest Rated(weights);
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tOF26

{110,20,60,60,60,

* Fils Edit Search Run Complle Debug Project Options Window Help
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