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Abstract

In this paper, a parallel Optimal Best-First search Branch-and-Bound(B&B) algorithm(pobs) is designed and evaluated for
MIN-hased multiprocessor systems. The proposed algorithm decomposes a problem into G subproblems, where each subproblem is
processed on a group of P processors. Each processor group uses the sub-Global Best-First search technique to find a locat solution.
The local solutions are broadcasted through the network to compute the global solution. This broadcast provides not only the
comparison of G local solutions but also the load balancing among the processor groups. A performance analysis is then conducted
to estimate the speed-up of the proposed parallel B&B algorithm. The analytical model is developed based on the probabilistic
properties of the B&B algorithm, It considers both the computation time and communication overheads to evaluate the realistic
performance of the algorithm under the parallel processing envircnment. In order to validate the proposed evaluation model, the
simulation of the parallel B&B algorithm on a MIN-based system is carried out at the same time. The results from both analysis
and simulation match closely. It is also shown that the proposed Optimal Best-First search B&B algorithm performs better than other
reported schemes with its various advantageous features such as' less subproblem evaluations, proper load balancing, and limited
scope of remote communication. Keywords: Parallel Best-First search Branch-and-Bound algorithms, Processor group, Performance
(speed-up) analysis, Computation time, Communication overhead
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