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Abstract: The uncertainty of running time of randomized algorithms provides a better opportunity for
asynchronized parallelization. There are many computing experiments verifying that the asynchronized
parallelizating acceleration of randomized algorithms are linear or even superlinear. For randomized algorithm RDP
solving for SAT (satisfiability) problem, the relation among efficiency of asynchronized parallelization, distribution
of running time and number of processors are investigated. In this paper, a model of piecewise-linear distribution is
applied to simulate the running time distribution of randomized algorithms. This model of distribution is a kind of
single peak. Both theoretical analysis and computing experiment indicates that asynchronied parallelization of
randomized algorithms are of near linear acceleration when the processors are less and the single peak is located
near the front of running time distributions.
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Procedure RDP(formula F)
Begin
1. if F is an empty formula then return Yes;
2. if F contains an empty clause then return No;
3. (Unit propagation) if /' contains a unit clause {/} then
return RDP(F [//true]);
4. (Pure literal) if F’ contains a literal / but not the negation / then
return RDP(F [//true));
5. select an unassigned literal / and an Boolean value T at random;
6. (Splitting) if RDP(F [//T])=Yes then return Yes;
else return RDP(F [I/ — T));
End
BEHLSEVL RDP MR LRSS 5 FI5E 6 1) 55 DPLL SVE AN [F), FAh i 1) 58 4 A F) BEHL ST VE RDP 1 520 JFAT st
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Table 1 Parallel efficiency and speedup of instance 1

1 SEH 1 BN AT AR

Number of processors k=1 k=5 k=10 k=20 k=30 k=40 k=50
Average running time | 0.3631 0.0753  0.0564 0.0532 0.0516 0.0500 0.0500
Speedup 48223 64383 6.8256 7.0372 72624 72624
Parallel efficiency 09645 0.6438 03413 02346 01816 0.1452

Table 2 Parallel efficiency and speedup of instance 2
F 2 S 2 N EE AN AT AR

Number of processors k=1 k=5 k=10 k=20 k=30 k=40 k=50
Average running time | 10.4944 9.0113 85346 4.1058 25540 1.8814 15408
Speedup 1.1646 12296 25560 4.1090 55780 6.8110
Parallel efficiency 0.2329 0.1230 0.1278 0.1370 0.1394 0.1362
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