HEWY-FTIF vy 13717

NARTH= VA o0 1
arv¥a—5427
(2000. 3. 3)

PVM I & % SAT MSIBFARRT BT 7 L
WAE  ERB—- BB AEE B

EAR S REBEIEHRFAT R
T 606-8501 FEHERTH A R IX & HAH
Tel 075-753-5388

Fax 075-753-5972
{umemoto,shuichi,okabe,iwama}@kuis.kyoto-u.ac.jp

F R TTHETERIE (SAT) REAN L HMASHERMIETH 5. BHE L SAT OFET VT X6 LTH
FHERED S 575, KEEZEEICOIET 270 EL2 2 H8 L0 EEY I EEoTW5. £2C
AR CRBFEREY Ay b 7 — 2 BFIFEAY 7 Y 27 Y A5 5 TH S PVM(Parallel Virtual
Machine) CIHFML L CETT 2 EHRICFELIRET 5. BFHRHFEO TRY &\ ) ETRM &%
SHEETETICEITT S TRY ABETICLY, IFRMICERILTEL I E2RLL. S6IT, 2nd
DIMACS Implementation Challenge @ satisfiability DX ¥ F v — 7 124F L CEHEMER TV, 2
NECHRIM TV EPoPIEYT— 7 AF—2a Y 0BT HWTS500 TR I LASTE.

A parallel local search program for SAT using PVM
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The Satisfiability Problem (SAT) is one of the most fundamental combinatorial problems. The
local search algorithm, which was developed recently, is probably the most popular SAT algorithm
because of its surprising efficiency. The purpose of this paper is to speed up local search using
PVM (Parallel Virtual Machine), which is the software system designed for networked parallel
computing. We show that the local search algorithm can be efficiantly speeded up by the method
“TRY simultaneous execution’. The method executes TRYs, the unit process of the local search,
on several computers in parallel. Furthermore, we show experimental results using benchmarks of
2nd DIMACS Implemaentation Challenge. In this experiment, we were able to solve an instance,
which has not been solved by other programs, in about 8,500 seconds using 70 workstations.
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# 1: DIMACS Ry F = — 7 125§ 4R

EITRHE (B)
FIER TEE | HY RWSAT WSAT B0 SAT 7077 4 [8]
70 &/1 B 70 &/1 & [12] 1 2 3 4 5 6 7
aim-100-2.0-yesl-1 100 200 14/38 0/0 1 0 17 | 135 2 398 N.A. 1
2im-100-2.0-yes1-2 100 200 17/73 0/0 2 0 29 2 5 239 | 13,929 1
2im-100-2.0-yes1-3 100 200 15/57 0/0 1 0 13 17 1 63 | 22,500 1
2im-100-2.0-yes1-4 100 200 47/468 0/0 2 0 15 0 0 1,456 N.A. 0
£400.cnf 400 | 1,700 1/1 1/0 3 | 2,844 34 5,727 | 210,741 60 | 10,870
800.cnf 800 3,400 4/163 15/1038 182 1,326 27,000
£1600.cnf 1,600 6,800 8,564/N.A N.A. | N.A. N.A.
§125.17.cnf 2,125 | 66,272 16,562/N.A. | 13,156/N.A. 261 103,310 N.A. | 453,780 | N.A.
§125.18.cnf 2,250 | 70,163 15/178 8/27 17 126 N.A. 480 | N.A.
§250.15.cnf 3,750 | 233,965 9/7 6/2 17 72 120
£250.29.cnf 7,250 | 454,622 N.A. N.A. | 2,751 398,820
ii32b3.cnf 348 5,734 1/0 1/0 15 2 4 4 1 1 5,400 17
1i32¢3.cnf 279 | 3,272 1/0 1/0 8 1 3 0 5 1| 12,180
ii32d3.cnf 824 | 19,478 2/1 1/1 38 973 19 10 3 20 1,200 | N.A.
ii32e3.cnf 330 5,020 1/0 1/0 11 1 3 4 1 3 3,900 3
parl6-2-c.cnf 349 1,392 1,432/9,083 11/147 183 23 329 48 1,464 N.A. 145
parl6-4-c.cnf 324 1,292 226/5,904 3/66 554 6 210 116 1,950 N.A. 145
pard2-2-c.cnf 1,303 | 5,206 N.A. N.A. | N.A. N.A. | N.A.
par32-4-c.cnf 1,333 | 5,326 N.A. N.A. | NA. N.A. | NA.
par8-2-c.cnf 68 270 1/0 0/0 1 0 2 0 0 [t} 1 0
pars-d-c.caf 67 266 1/0 0/0 1 0 40 0 0 0 12 0
55a7552-038.cnf 1,501 3,575 1/2 1/0 | N.A. 1 152 0 3 2 N.A. 2
55a7552-158.cnf 1,363 3,034 1/1 0/0 | N.A. 1 83 43 1 1 N.A. 1
$5a7552-159.cnf 1,363 | 3,032 1/1 0/0 | N.A. 1 82 6 1 1 N.A 1
55a7552-160.cnf 1,391 | 3,126 1/0 0/0 | N.A. 1 86 6 1 23 | 175,500 1
% 2: RWSAT, WSAT D FE{TIRIE
FHER | Juv o8 (MHz) | B | Ry FT—2
SGI 02 180 70 | FastEthernet
K3 RIFOFFLSAT 702 5 401t [8)
712" < A No. E=E VAT A NN Ratio*
O.Dubois, P.Andre, Y.Boufkhad, b .
1 J.Cazlier C-SAT(backtracking) 1.64
2 Steven Hampson, Dennis Kibler | Cyclic,Opportunistic Hill-Climing 3.63
Brigitte Jaumard, Mihnea Stan,
3 3 . Tabu Search 5.49
acques Desrosiers
4 Daniele Pretolani H2R ,BRR(pruning) 9.10
M.G.C. R de. TA. F Greedy Randomized Adaptive
5 Aaebo. Resende, L.A. reo Search Procedure (GRASP) 0.93
6 William M. Spears SASAT(Simulated Annealing) 2.39
) .. | 2cl(Combination of branching
7 Allen Van Gelder, Yumi K. Tsuji . . 1.51
and limited resolution)

* Ratio: A DRI LG ER(18) IS T4 7075 AEfTalBROBERRITE

—100—




