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A Hash-Based Fault-Tolerant Distributed Processing for
Large-Scale Search Problems

DAISAKU YOKOYAMA," KENJIRO TAURA and TAKASHI CHIKAYAMA'

For large-scale distributed processing of time-consuming computation with many comput-
ers, failures of some of the nodes should not cause failure of the whole computation. For this
purpose, several fault-tolerant computation frameworks, such as master-worker and work-
stealing methods, have been proposed and actually used.

Search problems are generally defined recursively: A subproblem is solved using the re-
sults of its own child subproblems. Most practical search problems have subproblems shared
as children of two or more subproblems. Game tree search is a typical example. With the
master-worker framework, many subproblems are likely to be solved repeatedly leading to inef-
ficiency. A search algorithm based on distributed hash table has been developed to eliminate
such duplicated computation. Our proposal adds fault-tolerance to the algorithm through
recomputation of subproblem results lost with faults.

In this paper, a model of search problems with shared subproblems is formalized, and the
proposed framework are compared with other methods such as one based on the master-worker
framework in search efficiencies of cases with and without faults. The performance on real
computers for some practical search problems is also shown.
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compute (Task t)
{
for each (Child_Task c) {
child_result = compute(c);
}
wait for all child_result;
compute result_of_t
from child_results;

return result_of_t;
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Fig.1 Pseudo code of the target problem
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Fig.2 Effects of reusing partial results in the 15 puzzle
problem
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Fig.6 Simulated speedups (problem size: 18, leaf size:
1000)
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Fig.8 Computation times when a failure takes place (128
parallel executionO problem size 18, leaf size 1000)
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