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Heuristic search is an important technique in
artificial intelligence. The best-first branch-and-bo (
) algorithm is not only the most general search algorithm,
but also one of a few general algorithms which can be
used to solve a wide range of nondeterministic
polynomial (NP)-hard processors. The algorithm can
be parallelized by using a loosely-coupled network of
processors. In this distributed algorithm, each
processor maintains a local OPEN list and processes it
implementation. the processors are required to exchange
nodes of their local OPEN lists. One of the effective
methods of exchanging information between processors
is by using a BLACKBOARD. However, the
BLACKBOARD requires shared memory. In this paper,
we present a distributed algorithm using Binary
Multi-Level Multi-Access (BMLMA) communication
protocol.  The  communication  network of BMLMA
provides the global sorting of messages as a by-product
of the protocol. Logically, this is analogous to a global
associative memory: thus, it can be used to implement a
logical associative BLACKBOARD. Computer
simulation using  a  traveling  salesman  problem  has
confirmed the linear scalability of proposed algorithm.
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1. Introduction

Search is the heart of many applications, such as document
retrieval, operations research, and artificial intelligence. The
search operation can naturally be implemented concurrently,
since each operation is independent of other operations. The
parallel search algorithm would be based on a simple divide-
and-conquer strategy. The search space may be distributed
uniformly to each processor of a parallel computer, and the
search argument is broadcast to all processors. The processors
search the argument and transmit the results back to the host
processor.

For many problems, heuristic domain knowledge is available,
which can be used t avoid searching unpromising parts of the
search space. The branch-and-bound algorithm with under-
estimate (A*) tries to take advantage of the heuristic domain
knowledge with dynamic programming technique. [3] The A*
algorithm is used to find a least-cost path between a start state
and a set of goal states of a given state-space graph. The A*
algorithm maintains an OPEN list which is a set of nodes with
estimated lower bound of the cost each node. The A* algorithm
is the most general search algorithm. For example, if the OPEN
list is maintain in a first-in first-out list. the algorithm becomes
a depth-first search, and if the list is maintained in a last-in first-
out list. the algorithm becomes a depth-first search. Lastly, if
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