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Basket Bloom Filters for Membership Queries
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Abstract A Bloom Filter is a space-efficient data structure allowing membership queries over
sets with allowable errors. It is widely used in databases, networks, and distributed systems.
This paper presents a novel Bloom Filter, called Basket Bloom Filter (BBF). The BBF differenti-
ates elements in a data set depending on their query invalidation cost, by clustering elements into
different baskets. The total query invalidation cost function is defined. In order to minimize the
total query invalidation cost, the genetic algorithm is employed to find the optimal number of
hash functions for every basket. Simulation results show that, BBF's total query invalidation cost

is 27% of the standard Bloom Filters’ while the executing time is almost the same.
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tion about available data. Although Bloom filters are now
starting to receive significant attentions from the algorithmic
community and there have been a number of recent results,
there may well be further improvements to be found. This
paper presents a novel basket Bloom filter (BBF). The BBF
differentiates elements in a data set depending on their query
invalidation cost, by clustering elements into different bas-
kets. Its trait is to treat element differently in the Bloom fil-
ter algorithm and the discusses the query invalidation cost of

BF, which is the main contribution of this paper.



