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Abstract

Counting Bloom filters (CBFs) have been popularly used in many network algorithms and applications for the membership
queries of dynamic sets, since CBFs can provide delete operations, which are not provided in a standard 1-bit vector
Bloom filter. However, because of the counting functions, a CBF can have overflows and accordingly false negatives.
CBFs composed of 4-bit counters are generally used, but the 4-bit CBF wastes memory spaces by allocating 4 bits for
every counter. In this paper, we propose a simple alternative of a 4-bit CBF named ternary Bloom filter (TBF). In the
proposed TBF structure, if two or more elements are mapped to a counter in programming, the counters are not used for
msertion or deletion operations any more. When the TBF consumes the same amount of memory space as a 4-bit CBF, it
i1s shown through simulation that the TBF provides a better false positive rate than the CBF as well as the TBF does not
generate false negatives.
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Fig. 1. The structure of the counting Bloom filter.
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Table1.  The number of experimental data sets.
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