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An Enhanced Bloom Filter Algorithm and It’s Perfor mance

Analysis
wEH e R

CEIEY PR
TS A
{M92530069, 'D93530006, "b0119} @mail.ntou.edu.tw

FR

WFHFip B AL fEA e FI0F V HE AR
FREBA o d BRI A3F SRR Y IIEFE R
L EFBREAFL ABITSERY I E
Ao @ H MR FOF )R F BloomFilter 32 % -
MENRNFFRFLIFF T L HE
T B B e > e § 2L+t Bloom Filter ehit& if
BEF WG RO L T ARF PR E
EL O WEFRREFAHFE] L T AR A
- RATORBIRE S FH L B
Febol BEERTA kB - BRAD SR
AR B E S G EEF ] EAA feahiz
Bilhia o KPR RADWFFRE > FFIIE L
PHEREFE G T EFRIEF 8 AP F
FGET Ay o AT FERBEN - i d
Tl d (T2 & Ko 2 MGEH S D 4 o < b
FOOLERFEREEF ML T O E
BB RIEF & (T T UEE S A RIOF B
BTG {Famia o

Mt FER T M E L 2 B4 P Ho
Abstract

A search filter is a special mechanism that is used to
speed up the operation of a search system. It has
received much attention in recent years asit is critical
to the efficiency of applications involving the use of
search engines. The well-known Bloom Filter is the
first search filter to be proposed and has remained as
an important foundation for the development of new
search filters. However, Bloom Filter based filtering
mechanisms have one major drawback, that is, after a
query item passes through the filter the entire key set
has to be searched even for false positives. The
search cost is therefore bound to be higher than
necessary. To cope with this problem we have
developed in this article a new search filter
mechanism which is free from unnecessary increases
of search cost upon the presence of false positives.
Our algorithm starts from building a lookup table
with the minimum value of each search key. Instead

of searching the entire key set as many traditional
filters do when a false positive happens, the proposed
search filter only inquires the location corresponding
to the minimum value of the key. Our analyses show
that the new search filter not only greatly lowers the
possibility of false positives, but also significantly
reduces the overall search cost, since a large amount
of unnecessary search operations can be avoided.

Keywords: Search Filter, Key Set, False Positive,
Lookup Table.
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Phasel: i = i g B
Procedure BloomFilter(set A,
integer m, V) returnsfilter
Initialize V to O(m bits)
foreach ain A:
foreach hash function hy:
Vh(a)] = 1
end foreach
end foreach
return filter
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Phase2: 4£:% - $H15 &
Procedure MembershipTest (elm, filter,
hash_functions, V) returnsYes/No
foreach hash function hy:
if V[h(elm)] !=1return No
end foreach
return Yes
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Phasel: & = ik %[8]
Procedure Search Level(set B, hash functions,
integer m, V) returnsfilter
Initialize V to O(m bits)
foreach b, in B:
foreach hash function hy:
VIh(b)] = 1
end foreach
end foreach
return filter
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Phase2: = = % % P 4 [9]
Procedure Access Level(set B, hash functions, T)
returnsT
foreach b;in B:
foreach hash function hy:
Allocate each min[hy(b)] into T with all
b’s generating the same
min[h;(l;)] put in the same entry.
end foreach
end foreach
return T
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Procedure MembershipTest(elm, filter, T, hash
functions) returns Find/Error/No
foreach hash function hy:
if V[h(elm)] !=1return No
if V[hy(elm)] = 1then search T
if min[h,(elm)] !=T return Error
if min[h(elm)] =T return Find
end foreach
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