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Geometric Bloom Filter Designing and lts Analysis
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Abstract:  Considering the poor storage and query performances of naive counting Bloom filter (NCBF), a data structure
called geometric Bloom filter (GBF) is presented. In order to achieve space-efficient storage and fast query, the structure introduces
the idea of hash fingerprints, partitions Bloom filter twice and stores elements with buckets. Based on theory of differential equation
and probability, analytical expressions of GBF are deduced. The relational expressions between error probability and space complexi-
ty are also established . Furthermore, the inner characteristic of GBF taking on geometric distribution is proved. Simulated results indi-
cate that GBF can achieve lower error probability and computational complexity without sacrificing accuracy compared with NCBF.
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Algorithm 1 Insert Procedure of GBF

1: Input:element x
2: leti=1

3: repeat

4 compute hash value h;(x) =Bl + CI+ EI
5: if sizeof (Bucket[ i ][ BI]) < h then

6 create cell in Bucket[ i ][ BI]

7 insert “BI + CI + EI” into the cell

8 return {

9 else i=i+1

10: until i =%

11:  overflow error “Element is discarded”

2 CBF LREEMRE
Algorithm 2 Search Procedure of GBF

: Input: element x
: leti=1
:  repeat
compute hash value h;(x) =Bl + CI + EI

1

2

3

4

5: search the corresponding cell EI' in
6 Bucket[ i ][ BI]

7 if EI = EI' then

8 return I

9 else i=i+1

10: until i =k

11: error “Unsuccessful search”
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