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An efficient method for asynchronous distributed constraint optimization using

upper and lower bound
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Table 4 Average number of times to find the
optimal solution[ms|(MPI version,weight
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sor(s))

num. method 1 4 speed

of nodes processor | processors | up rate
8 normal 2670 1841 1.5
shortcut 2934 1769 1.7
sc+l1ru 960 625 1.5
sc+Ilru+int. 488 278 1.8
12 normal 10366 5245 2.0
shortcut 11083 5047 2.2
sc+lru 3380 1684 2.0
sc+Ilru+int. 1425 570 2.5
16 normal 22860 10208 2.2
shortcut 20789 9144 2.3
sc+l1ru 6603 3227 2.0
sc+lru+int. 3174 1450 2.2
20 normal 128135 56606 2.3
shortcut 81791 30958 2.6
sc+l1ru 30674 13208 2.3
sc+Iru-+int. 12086 5041 2.4
24 normal 88595 38206 2.3
shortcut 65573 25033 2.6
sc+lru 22491 9511 2.4
sc+lru+int. 11128 4089 2.7
32 normal 895219 343636 2.6
shortcut 303739 107809 2.8
sc+lru 144059 53377 2.7
sc+lru+int. 104459 35062 3.0

05 000000 (MPIOO,0000={1---10},d=3,

oooo 16)

Table 5 Variances of results (MPI version,weight of
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method 1 4

Processor | processors
cycle
normal 20074778
shortcut 2649430
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sc+lru+int. 208107
execution time
normal 8272406 89895
shortcut 2340838 66134
sc+l1ru 128600 5802
sc+Iru+int. 158003 38753
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Abstract Distributed constraint optimization problem (DCOP) is an important area of study of multi-a-
gents. Recently, a distributed search algorithm for DCOP is proposed. The algorithm enables asynchronous
search based on blanch-and-bound and depth first tree. However, the algorithm has overhead of backtrack-
ing and re-exploration. In this paper, some effective methods which reduce overhead of former algorithm
are proposed. To reduce overhead of backtracking, partial solution which is related with lower /upper bound
is considered. And the information of lower bound is sent to upper level nodes, by a shortcut. To reduce

re-exploration, leaning of solution is introduced.

Key words Distributed Constraint Optimization, Distributed CSP, Multi-agent, Blanch-and-Bound



