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Abstract: We address the issue of maximization of the availability of replicated data that are distributed
in a wide area network. We consider a system that uses majority voting, which is a common mechanism
for providing consistency of replicated data in the presence of failures. The data availability provided by
this mechanism critically depends on the vote assignment to the replicas. In this paper we formulate the
problem of finding the optimal vote assignment into a specific form of a combinatorial optimization problem,
namely the MAX-SMT problem. This formulation allows us to use a modern, fast MAX-SMT solver to
solve the vote assignment problem. To evaluate the effectiveness of this approach, we build a failure-repair
model of underlying networks and perform an experiment using that model. The results of the experiment
show that if the number of replicas does not exceed 10, then the proposed approach can produce the optimal
vote assignment practically, and that data availability can be significantly improved using the optimal vote
assignment in the presence of failures.
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Table 1 Specification of the computer used for the experiment.

oS Windows 7 Enterprise
CPU Intel Core i7-2600 3.40 GHz
Memory 12GB
MAX-SMT solver Yices 1.0
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Table 2 Simulation setting.
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Fig. 1 A schematic view of the simulated network.
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Fig. 2 Periods in which {1} forms a partition in a simulation
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Table 3 Calculation time required to obtain the optimal vote

assignment (10 router node network).
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3 0.0198 0.211

4 0.0177 0.0310
5 0.0212 0.0418
6 0.0364 0.0547
7 0.128 0.288

8 7.75 42.9

9 561.5 783.1
10 1,394.8 1,545.2
11 3,148.13 3,311.69
12 5,936.58 6,509.63
13 11,223.22 13,053.68
14 20,811.18 25,240.99
15 45,519.48 53,258.3
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Table 4 Number of constraints (10 router nodes netowrk).
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11 3,733.33 3,810
12 6,714.67 6,854
13 11,276 11,646
14 17,805.33 18,866
15 26,460.67 28,840
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