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The maximum likelihood haplotype problem consists of finding a joint haplotype configuration

for all members of a given pedigree which maximizes the probability of data (e.g., phenotypes of individuals and partial unordered genotype information at some marker loci). It can be shown that general pedigrees can be encoded as Bayesian networks, where the common Most Probable Explanation (MPE) query corresponds to  ﬁnding the most likely haplotype conﬁguration (Fishelson & Geiger 2002; Fishelson, Dovgolevsky, & Geiger 2005).  In this talk I will present a strategy for grid parallelization of a state of the art Branch and Bound algorithm for MPE where independent worker nodes solve subproblems concurrently. The crucial issue of load balancing is addressed by estimating subproblem complexity through learning a regression model, using a variety of subproblem features (structural as well as dynamic, cost function-based). Experimental evaluation of the parallel scheme on several hundred CPUs yields promising results, solving a number of very hard pedigree problem instances with good parallel speedup, compared against the leading sequential Branch and Bound algorithm. Our scheme is currently implemented and being used within SUPERLINK ONLINE SNP developed by Dan Geiger’s group in the Technion.
More information can be found at:

www.ics.uci.edu/~dechter
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