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Method to Build Bloom Filters for Online Building
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Succinct data structures are extremely space efficient data representations. LOUDS (Level-
Order Unary Degree Sequence) is a succinct data structure for trees which can be used as
a TRIE to store a large number of strings. LOUDS TRIE can be incrementally built by
creating multiple LOUDS to keep deltas and merging them periodically. Setting Bloom filters
with respective LOUDS improves the search performance by excluding unnecessary searches.
However, it costs a substantial time to create Bloom filters by reading all key strings stored
in LOUDS. In this paper, we propose a method to create Bloom filters concurrently with
building and merging LOUDS. It conserves the time to build Bloom filters. The efficiency of
our method is confirmed by the experiment using about 240 million word stream that consists
of 6.5 million unique keywords, which are extracted from the real data.
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Table 2 Cost comparison between sequential and concur-
rent building, in second, # is hash multiplicity
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Fig.4 An experimental result of building dictionary from
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Table 3 An experimental result of building dictionary
from the real data, in second (# means the max-
ium number of LOUDS TRIEs)

Sequential Concurrent

Query  Build Total  Query  Build Total
# Time Time Time Time Time Time
1 7540 5151 12691 7657 3624 11281
3 7841 1815 9656 7844 1296 9140
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7 8426 840 9266 8344 633 8977
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o 0o A

0000o0o0o0ooooOo,2000000 (Th,Ts)
goooobooobooooobobooobooooon
a.

Require: r; < root nood of T1,r2 < root node of T5
q < {{ri,r2)}
visit ({0, 0), (r1,72))
while |¢| # 0 do
(p1,p2) ¢ g.dequeue()
if p1 #Z 0 A p2 # 0 then
if alphabet(pi) = alphabet(pz) then
(n1,n2) < (firstChild(p1 ), firstChild(p2))
else if alphabet(p:) < alphabet(p2) then
(n1,m2) + (firstChild(p1), 0)
else if alphabet(p;) > alphabet(p2) then
(n1,m2) < (0, firstChild(p2))
end if
else if p1 # 0 A p2 = 0 then
(n1,m2) < (firstChild(p1), 0)
else if p1 = 0 Ap2 # 0 then
(n1,n2) < (0, firstChild(p2))
end if
while n1 # 0V n2 # 0 do
g.enqueue({ni, na))
visit((p1, p2), (n1,n2))
if n1 # 0 Anz # 0 then
if alphabet(ni) = alphabet(nz) then
(n1,mn2) + (sibling(n1), sibling(nz))
else if alphabet(ni) < alphabet(nsz)
then
(n1,n2) < (sibling(ni),n2)
else if alphabet(ni) > alphabet(ng)
then
(n1,n2) < (n1,sibling(nz))
end if
else if n1 # 0 Anz =0 then
(n1,n2) + (sibling(n1),0)
else if n; = 0 An2 # 0 then
(n1,n2) + (0,sibling(nz))
end if
end while

end while
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