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Parallel Search of GPU for 15-Puzzle Solver with IDA* Search

Kazuji Haginoya, and Kanako Komiyaf

When a 15-puzzle solver with lterative Deeping A* Search (IDA*Search) was simply introduced into Graphic Processing Unit (GPU),
the serious problem sometimes happens: the performance decreases on searches of some maps whose optimal solution has many
moves. This is because the thread divergence becomes a serious problem in depth-first search which is used in IDA* Search. This paper
proposes the method which solves this problem by introducing breadth-first search instead of depth-first search into IDA* Search and
avoids shortage of the work area by soft-cache using the common memory. The results of the experiment of the solver with this method
show that the 15-puzzles whose solution is almost the longest (around 80 moves) were solved 30 times as fast as the serial search of
GPU using NVIDIA GeForce GTX580 and Intel Core i7 2600 3.4GHz CPU.
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axx, byy 134 A L K23 Node Axx, Byy (&R % 4LH
}IE, BUA Ly FERRE (ALY FoH)

: ALy RT1,T21% Gmem 26 Z 14 AB #HY 3.

c ALy RTLIE, AS AL #4KL, ALy FT21%, B»b Bl 24K+ 5.

DALy RTLIE, AL 7D A2L 2487508, ALy RT21%, Bl HARKTE % Seed 2372 <,
ALy R T2 1 3RIEREE L 72 5.

ALy KT, A21 736 AL ZAERT 22, ALy FT20%, RIBREOE %.

P ALY RTLIE, ASLS A2LICH ED, ALy RT20%, BIZKES.

DALY RTLIE, A2 05 ALLIZH EY, ALy RT20, KILREE 2D,
DALy RTLIE, AL MG AICDHED, ALy RT20%, KIEREEE 72 5.

C ALY RTLIE, ADD A2 Z4RKL, ALy RT20%, B2 b BI2 24T 5.
IR, [RIBROD FNEA Y T

{
{
{
{

[#12] IEEEREROR Ly FOBHEHS]

ALy RTLIXAL2 ) BAERT 5 Seed 2372 <IRIEIRAE, AL > RT21XB12 226 B21 &4k T
ALy RTLIXAL2 2 BAERT 5 Seed 2372 <IRIEIRAE, AL > RT21XB12 26 B22 &4k T

RL#
AXX, Byy 1Z%& A Ly R234RL L 72 Node
axx, byy 1% Axx,Byy @ Node 75 ZE 5% Node 7372\ VR EE
UL, YA Ly FIIFEIRE (X Ly R
@1, O Seed DA TAMENITHND

5.
5.

ALy FTLT2 1IZFNFh B21,B22 & Stack 7B 0 H423, & HIC4RT % Seed 237200,
ALy FTLT2 132 Fh AlL,B11 % Stack 2> H 0 9. Tl A21 24T 573,

: Stack IZ Seed I A21 L2372\ DT, Seed i CAMLERZ4T S . (T2 IXKILRAEL 72 5)

Step |0 | 1 | 2 | 3 | 4 |5 |6 | 7|8
TI | A A1 | A12] % | % |b21 |A21 | @ |A31
T2 Bi1 | B12 | B21 | B22 | b22 | b11 | * | x
step0 : AL R T1,T2 1% Gmem 2> 5 FHZ4L A B ZHY H79.
stepl : ALy RTLIZAMND ALLZARKL, ALy RT21EB 25 B1L #4587 5.
step2 : ALy RTLIZALG AL2 #4RKL, ALy RT21IEB 26 B2 24T 5.
step3
step4
step5
step6
T2 134ERT 5 Seed 23720,
step?
step8 : AL v K TLT2 i3ZEh A21,@ % Stack 2> 5 HLY 9. T11X A3L #4325 23,

T2 11X @05 H7-72 Seed x Z4ERKT 5.
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